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SOMF RFCEN1 WORK s Ofs J OCIC 
(1) Symbolic logic and its Applications By Hugh 
MacColI Pp M+14.1 (l ondon Ixm^mins 

Grtcn md Co 1906 ) Price 4? 6 d net 
( 3 ) Ihc Development of Symbolic I ogtc By A 1 
Sheirman Pp M + 242 (I ondon Wilhuns and 
Norgate 190b ) Priu net 

(3) An Introduction to I ogu By H W B Joseph 
PP vu + 564 (Oxford CUrendon Press 1906) 
Price 95 6 d net 

(4) Thought and 1 kings or Genetic ] ogtc By J imes 
Mark Baldwin Vol 1 functional Logic 01 
Genetic Theory of lxnowlt dgc Pp xiv f 273 
(London Swan Sonnenschein and Co , I td 1906 ) 
Price 10s bd net 

(1) \\T IITTHLR Mr M icColl is the Athanasius 
VV of symbolic logic or only its Ishmael the 
fact remains that he seems unable to come to an 
a^feement with other exponents of the subject But 
he contonds that his system 4 in the el istic ad ipt 
ability of its notation br irs very much the same re 
lation to other systems (including the ordinary formal 
logic of our text books) as algebra bears to anth 
metic 1 The present work con tuns the results of a 
senes of researches dating from the ye ir 1872 Por- 
tions have appeared at intervals in various m igazines 
English and French Points on which he lays con 
siderable stress and in which he does not command 
the uniform assent of the othc r symbolic logicians 
are these — (a) that he takes statements and not 
terms to be in all cases and necessarily the ultimate 
constituents of symbolic reasoning (b) that he goes 
quite beyond the ordinar\ notation of the symbolists 
in classifying propoMtions lccording to such attributes 
as true false certain impossible variable (r) thit 
m regard to the existential import of propositions 
while other symbolists define the null class o as con 
talning rib members and understand it as cont lined 
m every class, real or unreal he on the other hand 
defines it as consisting of the null or unreal numbers 
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Oj o o, Sic md considers it to be excluded from 
every red class A chiptn is devoted to the solution 
of Prof Jevons s so called inverse problem 

(2) Ihc subtitle of Mr Shcarm m s work is 4 A 
Critic d Historic d Study of the Logical C dculus 
md its mthor s chief object is to show that during 
the last fifty veils 1 definite advance his bun made 
by s> mbolu li gu 

I have tr 1 cd the growth of the subject he 
writes from the time when Boole origin ited his 
generalisations to the time when Mr Russell pur 
suing foi the most part the lines hid dwn by Peano 
showed how to de d with a vastly wider r ingc of 
problems than Bex !e ev r considered 

He is rueful to point out that the view which he 
express s m his werk is to the relation of niathc 
maties to logic is to be regarded as pre fer ible only 
to the doctrines tint were in vogue pi 101 to the time 
of Peano s analysis of mathematic ll notions 

Mr Shearman s opinions on some disputed points 
may b noted —(a) He em see no valid reason why 
symbols m i\ not designate now classes and now 
propositions I he only thing to b remembered is 
that th rules of procedure ire not quit the same in 
the two cases (b) lie rejects ill ittimpts to dt_al 
with any but issertonc propositions and holds that 
if Mr MacColI wishes to work with such data as 
probable and variable he should introduce new terms 
(c) He regards it as practically impossible to elaborite 
a calculus based on intension 

In a footnote he directs attention to 1 remark f 
the 1 ite Prof Adamson which seems to imply th u 
ill the intermediate processes in i solution ought to 
be intelligible Our author believes on the other 
hand that a calculus is a means of reaching correct 
conclusions by means of the mechanical application of 
a few logical rules and it is quite possible that in 
the application of such rules unintelligible elements 
m i} temporarily appear The doctrines of Prof 
Jevons and Mr MacColI aie subjected to some severe 
criticisms and Mr Shearman holds that Prof 
Jevons s actual contributions to the development of 
symbolic logic were few and relatively unimportant 
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The last chapter contains a warm defence of the 
utility of symbolic logic, though the author does not 
claim that it can be used directly by natural science 

(3) Mr Joseph’s work is on very different lines 
from the two foregoing It is an excellent and very 
sound exposition of the traditional logic for which 
Oxford has been famous ever since the davs of 
Chaucer’s Clerk But if the matter is traditional, the 
manner of exposition is as fresh and independent as 
it could well be, and the author has entirely fulfilled 
the desire expressed in his preface not to teach any- 
thing to beginners which they should afterwards have 
merely to unlearn Especially valuable are some of 
the discussions of particular topics, e g of the prtn- 
ciptum mdivtduattoms (on p 76), or (on p 275) of 
the passage from Aristotle’s “ Categories ” which is 
sometimes quoted as a source of the u Dictum De 
Omni ” We note, too, Mr Joseph’s irresistible objec- 
tions to classificatory division by dichotomy, so 
zealously defended by Jevons and the others who won 
our earliest logical sympathies, and his rejection (in 
excellent company) of the doctrine of the inverse re- 
lation of extension and intension * 

Mr Joseph has interesting remarks to make on the 
relation between mathematics and logic, and a good 
statement of the doctrine that the principle of syllo- 
gistic inference cannot be made into the premiss of a 
particular syllogism without begging the question 
His chapter entitled “ The Presuppositions of Induc- 
tive Reasoning the Law of Causation,” is a model 
of clear and forcible reasoning Mill’s four methods, 
he finds, may be reduced to one “ method of experi- 
mental inquiry,” which is ultimately based on dis- 
junctive reasoning, and the essence of which is u that 
you establish a particular hypothesis about the cause 
of a phenomenon, by showing that, consistently with 
the nature of the relation of cause and effect, the 
facts do not permit you to regard it as the effect of 
anything else ” 

There is a valuable seven-page discussion (pp 
352-8) of the inductive syllogism in Aristotle, whom 
the author seeks to defend — not without qualifications 
— from the objection that, after all, his induction 
rests on complete enumeration, and that thus deduc- 
tion from any premiss so gained becomes a hollow 
pretence Where the units are species, he points out, 
and one wants to prove something about the genus 
to which they belong, complete enumeration is 
possible and legitimate but where the units are in- 
dividuals, one does not (according to Aristotle) work 
bv an inductive syllogism that summons all the 
instances, one learns the essential natute of the 
species to which they belong by induction, but the 
induction 16 now a psychological rather than a logical 
process, and we arrive at the conclusion, not through 
an inductive syllogism, but in virtue of the necessary 
relation between the two terms which our familiantv 
wjth particulars makes possible, but which is the 
work of intellect or nous ” We should have vvel- 
cethed in thjs connection a detailed exposition of 
some of the difficulties in the concluding chapter of 
the Posterior Analytics 

(4) This volume is the first instalment of what 
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promises to be an important inquiry, u inductive* 
psychological, genetic,” into the actual movejjjerifccif 
the function of knowledge The author distinguished 
genetic logic from formal (or the logician*^ logic, 
and metaphysical logic (or logicism), and he describe^ 
genetic logic as the physiology and comparative 
morphology of knowledge — physiology because tt 
examines function, and comparative morphology be* 
cause “ it asks about the relation of the forms and 
other logical determinations of the several modes of 
cognitive process to one another, and aims to make 
out an interpretation of the series of forms as con* 
ditioned upon functions ” 

Prof Baldwin’s account of the process by which 
cognition is built up is so coherent and intricate that 
it is impossible to give more than a fraction of Its 
substance here He begins with the condition of bate 
awareness of an object, the a-dualistic consciousness, 
examines the place of interest as a factor in the deter- 
mination of the object, and the meaning of various 
terms like disposition, autonomic , heteronomte , 
control , project, reality coefficient , shows how li St is 
the stimulation, not the response, that is the con- 
trolling factor in the construction of sense objects,” 
and how the first distinction is made in the perception 
of persons and things Then he passes to image 
objects and memory objects, and discusses the pro- 
cess by which the inner-outer dualism is reached 
This leads him to an examination of play or make- 
believe objects, and then we have three valuable 
chapters on various aspects of meaning Ihe last 
two chapters deal with the mind-body dualism and 
the dualism of subject and object 

The terminology of the work is not of the &mi t ' ‘ 

but behind it one finds that the writer has something 
true and important to say Two other volumes — one 
on experimental logic and one on real logic — will 
complete the work, which is being published simul- 
taneously in English and French 


A MANUAL OF PHARMACOLOGY 
4 Manual of Pharmacology By Dr, W E Dixon 
Pp xn H- 45 1 , numerous curves, diagrams, and 
formulae in the text (London Edward Arnold, 
1906) Price 155 net 

P HARMACOLOGICAL literature fri the English 
language has during the last few years in- 
creased considerably, and this is true even if we 
exclude the copious additions to this literature eman- 
ating from America Students of pharmacology at the 
present time have at least three exhaustive text-books 
to choose from, all up to datp, and written by teachers 
actively engaged both m teaching and original re- 
seat ch In each of these works the classification of 

the subject adopted is markedly different, from which, 
perhaps, the philosophical reader would be apt to infer 
that in the present state of our knowledge, whether of 
the action of drugs or of the chemical composition of 
their active ingredients, no absolute classification is 
possible In the book before us prominence is certainly, 
given in determining classification to the physiplogical 
action of the drugs in question, and in the prt^etU 
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itfft Of our knowledge perhaps a classification based 
?pOn ^pch principles is the most satisfactory The 
n&ttef is, however, one of considerable difficulty, as 
‘icArity all drugs exert many physiological actions not 
ajways differing only, in degree, but m some cases 
actually in kind It is, from the nature of the case, 
hereforo obligatory to take one action of a drug as 
determining its position m one or other group As 
an instance we may cite caffeine Dr Dixon places 
this drug by virtue of its action in the group of 
diuretics, if we, however, follow the text we find 
that considerable space is of necessity devoted to the 
other, almost equally important, actions of this 
alkaloid 

It is difficult in a review of ordinary dimensions 
to do adequate justice to a work of this character, 
and in the remarks which follow we shall confine our- 
selves to a few salient points which strike us as being 
likely to interest the medical and general scientific 
reader In the first place, it seems that on account 
of the entire absents of all reference to original litera- 
ture the book is not intended to be 1 book of refer- 
ence, further, the absence of information with regard 
to pharmacological technique obviously places the book 
in the library rather than in the laboratory As the 
author states cleirly in his preface, several of the 
facts are new, and doubtful statements hive been 
verified by experiments performed in his own labor- 
atory In this connection we must say at once that 
the reader will have carefully to consider the magni- 
tude of the evidence with regard to these new facts 
and verifications of doubtful ones The therapeutics 
included in Dr Dixon's work art only such as to 
illustrate the pharmacology , from this it clearly 
follows that the book is not intended for those engaged 
in the practice of medicine Materia medic a is* only 
briefly dealt with, although in many cases very 
abstruse details and complicated formulas with regard 
to the chemical composition of substances, such, for 
instance, as hydrastine, are given We think such 
details cannot be of use to the ordinary student of 
pharmacology, and to be of any value to the pharma- 1 
cological or chemical worker should be accompanied 
by a reference to the literature from which they arc 
derived, and here we will observe that although in 
his prelace the author mentions a list of standard 
works dealing with pharmacology and materia 
medica to which he is indebted, all reference, so far 
as we can find, to books dealing with the question 
of the chemical composition ind reactions of, for 
instance, the alkaloids and their derivatives is 
omrtted 

The first thirty-eight pages of the book are 
devoted to general considerations, amongst which 
perhaps the most attractive is a discussion of the 
relation between physiological action and chemical 
constitution This interesting subject is treated at 
some length, and most of the important facts bear- 
ing upon it * are carefully Considered Under the 
, heading of the standardisation of drugs, the author 
' disease# the question of physiological standardisation 
He rightly directs attention to the extreme difficulty 
of standardising certain preparations according to 
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their chemical content, and we entirely agree that, in 
the case of certain drugs, standardisation of a physio- 
logical type should be adopted, that is, different pre- 
parations shoald be compired with regard to their 
action upon a constant tissue unit Such a method 
has been successfully adopted, under even more com- 
plicated conditions, in the comparison of the relutive 
toxicity of certain sera V\c must lonfcss, however, 
that we arc in this connection somewhat surprised to 
read that the cardiac glucosidcs can be standardised 
by perfusing the isolated rabbit’s heart with Ringer’s 
solution and subsequently adding the drug Ihe 
author must either be under some misconception with 
regard to the composition of Ringer’s solution or be 
in possession of important facts whuh, so far as we 
are aware, he has not published 

From chapter 111 on, the book is devoted to de- 
scriptions of the character*, preparations, and physio- 
logical actions of the official, and some important un- 
official, remedies and drugs The action of each drug 
is most exhaustively considered, and in most cases 
illustrated by one or more curves, the result in the 
vast majority of eases of the author’s own experi- 
mentation The amount of space devoted to these 
curves is certainly a feature of the work, and renders 
to it, at least from one point of vi< w, a unique value, 
as, however, usually no discussion of the conditions 
of the experiment accompanies the curves, the reader 
has too often to tike upon trust the conclusions basid 
upon them 

The mass of the pharmacology of the more purely 
inorgimc subst mees is prefaced by a short but com 
pletc discussion of salt action and some of the chief 
bearings of modern ph> sic il chemistry upon pharma- 
cological action 

lhe final chapter of thf book is devoted to ferments 
vegetable toxins, intern il secretions, serum-therapy, 
rind irttagonism The work concludes with an ex- 
haustive index 

Dr Dixon’s “Manual” is icrtamly an imporl mt 
addition to stand ird pharmacological liter iturc, and if 
in our opinion its educational vduc, taken is a 
whole, is less than that of certain of its contempor- 
iries, this is to some extent due to the curious posi- 
tion its subject matter holds in the complicated 
medical education of to-dav We have no hfsitation 
in saying that it should be possessed by every pharma- 
cologist and pharmacological laboratory, if only ns 
cont lining 1 number of onginal experimental results 
woithy of control and further investigation 

4 PIONEER IN BIOLOCA 
Jan Ingen-Housz Scm Ltben und win Wirktn aJs 
Naturforschcr und 4 rzt By Prof Julius Wiesner 
l nter Mitwirkung von Prof Dr Th Eschench, 
Prof E Mach, Prof R von Topl>, und Prof 
Wcgscheider Pp x+252 (\ lenna C Kowegm, 

1905 ) 

D R WIESNER relates that on his becoming pro- 
fessor of plant physiology in the Lmvirsitv of 
Vienna, more than thirty years ago ht resolved to 
become fdmihar with the work of the founders of 
that science Soon he became pecuhaily interested in 
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the labours of Ingen-Housz, and found that his rcaL 
worth had not been recognised Much information 
was gathered that showed how many-sided his activi- 
ties had been in science and m medicine, and Prof 
\\ leaner was induced by the meeting of the Inter- 
national Botanical Congress at Vienna to present the 
r< suits of his labour of love in this volume It must 
rank as i classic, admirable as a biography of a 
h ader in research and as a history of scientific pro- 
giess in a most important field of study 

Jan Ingen-Housz was born at Breda, in Br ibant, 
South Holland, on I>ecembtr X, 1730, md attended 
the higher school there until the age of sixteen, after 
which he continued his education in the Universities 
of I ouvain, Leyden, Pins, and Edinburgh, even after 
he had graduated (at the age of twenty-two) m 
I ouvain From 1757 to 1765 ht practised niedumc 
in Breda, but after the death of his father, he went 
to London, on ihc invitation of Sir John Pnngle, the 
King’s physician Here he became acquainted with 
distinguished mitomisis and medical men, ind 
ill ide a study of the method of inoculation for sm ill 
|xi\ brom London he went to Vienna, by the wish 
of thi Empress Maria Lheresa ind introduced tht 
ust of inoculation then 

He frequently visited Switzerland, France Hollind, 
md England For the last countrv he had an 
t special affection, regirding it as the I ind in which 
silt me was most honoured and furlheicd He died 
m 1709, nc ir I^ondon, while on 1 visit to the Marquis 
of l^insdowne 

Ingen-Housz ippro u bed tht resemh which Ins 
brought him most fame the relation of plinth to the 
itmosphere — from the standpoints of the physicist 
md chemist rather thui the botanist, and with t 
mi w to the value of green pi ints exposed to daylight 
ts purifiers of the itmospher* from the products of 
imiml respiration He had busud himself with the 
phvsual problems of electric it\ , magnetism, Optus, 
md heat md had made useful contributions to their 
investigation His researches in chemistry led to 
improvements in the preparation of matches and in 
otht r matters of practical value 

\ very valuable advance in microscopical technique 
introduced by him was the use of a cover over the 
drops of water or other fluids in which the objects 
were included for cxamimtion At hrst the covers 
were made of mu 1, but soon lie imploved thin gl iss 
tenors, as is now the custom 

His researches into the nutrition of plants were for 
the most part carried on during his st ly in Vunni, 
lit hough his first work on the subject was published 
in London in 1779 under the title “ Experiments upon 
\tgetables, discovering their great Power of Purify- 
ing the Common Vir in the Sunshine and of Injuring 
in the Shade and at Night ” It was soon issued in 
German and Dutch tnnsjutions 

When Ingen-Housz began the researches that led 
him to such great results it w is generally taught 
that plants extracted from the soil the materials of 
rfwhich they were m want in the conditions in which 
thev exist iO*thi plant, and that nothing of importance 
required to, or did, piss off from plants That gas 
was given off had been determined by Priestley and 
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by Schcele, who had investigated the relations of 
green plants with the atmosphere, but Priestley* 
arrived at the conclusion that these plants always 
freed the atmosphere from the “ fixed air ” (carbon 
dioxide) emitted by animals and* emitted “ dephlogisti- 
catrd air ” (oxygen), and Scheele believed that they 
always added to the amount of the “ fixed air ” 

Ingen-Housz succeeded in showing that both these 
eminent chemists were right in part, the green port* 
in daylight emitting “ dephlogisticated air,” while 
parts not green at all times, and even green parts in 
darknc ss, like animals, emitted “ fixed air ” Hia 
views were combated, even Priestley joining In attack- 
ing them, and by his authority preventing their 
importance from being recognised as it deserved to be* 
Ihe new foundation for chemical investigation 
afforded by Lavoisier's discoveries was made use of 
by Ingcn-Hous/ to explain more fully the nutrition of 
green plants than had been possible until the recog- 
nition of the composition of the “ dephlogistic Ued 
air” and the “fixed air,” and he showed that the 
carbon contained in plants is derived from the carbon 
dioxide of the atmosphere instead of from the soil 
as had been supposed by Senebier He ilso showed 
that the carbon could be acquired by green plants only 
in light, and that carbon dioxide beyond a limited 
dc grte of concentration in the atmosphere proved 
harmful even to pi nits is well as to animals He 
thus distinguished between the respiration and the 
assimilation in plants, a distinction not fully re llised 
or taught by botanists until many years 1 iter The 
value of humus and of vegetable manure as food for 
plants he ascribed, not to the substance being directly 
employed by the plants is food, but to its effect on 
the mineral contents of the soil, which were rendered 
moro easy of absorption, and hr demonstrated that 
diluted mineral acids produced similar beneficial 
effects His later views on the nutrition of plants 
are given in “ An Essay on the Food of Plants ind 
the Renovation of Soils,” which is contained in a 
^collection of essays (in which it is No 3) issued under 
the title “ Additional Appendix to the Outlines of the 
fifteenth C haptcr of the Proposed General Report 
from tlu Boird of \gncultiire on the Subjects of 
Manures,” London, 1796 

\n appendix stating the sources of inform ition 
d>out Ingen-Housz, with extracts from letters and a 
bibliography of his writings, adds to the value of the 
volume and supports Prof Wiesner’s claim that he 
must b< classed among the founders of botany, and 
that he showed singular ability also as an investi- 
gator in physics and in medicine 

4N4IASIS OF P41NTS 

/ Itt ( hemtitry oj Pawt< and Patnt 1 ehttle* By 
Hire II Hall Pp vi + 134 (London Constable 
and t o , Ltd , iqoh ) Prut 8$ net 
'F'HIS book or booklet is not intended to appeal to 
A the artist the house painter or the manu- 
facture r, but to the young analyst who has had little 
or no experimental acquaintance with the materials 
discuss* d in its pages The scope of the volume is 
indeed extremely limited, since it deals with the ex- 
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ftiriittfctkm of only a few common pigments, and by 
no exhaustively even with these, about some 

vehicles and diluents the information to be found in 
these pages is less meagre 

There are five chapters in this book, an appendix 
containing thirteen tables, and an adequate index 
Chapter i is devoted to the determination of certain 
constituents of common paints, and deals with 
^aluminium, barium, carbon dioxide, chromium, iron, 
lead, magnesium, manganese, silicon, sulphur, and 
zinc fn this chapter, which occupies* only fourteen 
pages, we are struck with the inadequate, and even 
puerile, drawing of the CO a apparatus shown in the 
figure on p 3, and with the confused nomenclature 
of the two oxides of chromium hor example, on 
pp 4 and 5 we are told th it “ all ihromate compounds 
must be changed into the chromic stitc which is 
indicated by an intense green color,” and thit tins 
“green color is due to chromu silts ” lho omission 
of any caution as to the non-volatile impurities 
commonly pccurring in the hydrofluoric solution used 
in ascertaining the purity of silica is unfortunate 

The properties of a few common pignunls such 
as Prussian blue, ultramarine, ivory-black umber 
Vandyke brown, the mixture of had chromite and 
Prussian blue wrongly called chronic green, iron-red, 
genuine and imitative vermilion, 1 number of white 
pigments or adulterants, chrome yellow, red lead, 
yellow' ochre, and the siennas ire dealt with lhis 
list serves to show how many of the finer and choicer 
pigments, namely, aurcohn, cadmium yellow, viridun, 
tnd tobalt-bluc, are excluded from consideration Nor 
can we agree with evuything we find in these pages 
Ivory- md bone-black arc not “ combinations of 
carbon, hydrocarbons, w itu and miner il matter ” 
Graphite does not possess i “ brownish gray “colour, 
and there are many words wrongly spell in this 
chapter, such as analine for aniline, and limiomte 
for hmonite 

The examination of actu il paints, and of such as 
are mixed ready for use, is dealt with in the third 
chapter I he preliminar) treatment of oil paints 
necessary before they can be tested or analysed is 
duly described Chapter iv is concerned with the 
mutching of samples, while the final chapter is de- 
voted to vehicles Here will be found a more 
adequate, detailed treatment of the subjti t On pp 
89-92, fot instance, the curious drying oil called 
Chinese wood oil is described I his oil is used 
largely both in China and Japan, and is imported into 
America and Europe in increasing quantities It is 
obtained from the seeds of 1 Uuntes Fordn (Hemslcy) 
and of other species of the same genus, as 4 cordata 
and A tnsperma Mr C H Hall states (lot at ) 
that this oil, if heated to 285° C to 300 0 C , suddenly 
solidifies into a jelly which is no longer soluble in the 
usual solvents, and cannot be reduced again to the 
liquid state Mr Hall's statement that Chinese wood 
oil, even m small proportion, confers upon paints the 
property of drying without gloss, and may be used as 
a substitute for wax in painting media intended to 
produce a dull or matt surface, seems to merit par- 
ticular attention 
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Hie thirteen tables of constants, coefficients, and 
specific gravities which constitute the appendix to 
this volume will be found useful by the analyst 
There is a full index 

This little book, with all its imperfections and its 
immitunt), is not destitute of merit 

OUR BOOK SHELF 

British Rainfall , 1905 (1 ort\ fifth mnu il volume ) 

By f Dr Hugh Robert Mill Pp 271 (J ondon 
Fdw ird Stanford, 190b ) Price ion 

[ hk forty-fifth issut of this mnu il volume nils us 
better than iny mere description could do of the 
healthy ind u five state of this volunt iry rimfill 
orgarns ition When it is considered th it more than 
4000 individuals scattered over the British Islts icad 
their rung luges at 9 o'clock every morning tnUr 
their results on a form, ind send in monthly n turns 
to thi cciitrd bureau it 62 C imden Square md do 
ill this volunt inly, it is impossible not to idmire this 
band of enthusi ists for thur united efforts in so 
good 1 e iusi 

Tht valuable colli ition of r unf ill statistics is not 
however dlowed to lie idle for the e ntrgclic head 
of this org mis ition Di H R Mill with his small 
stiff bungs ill the f icts together and discusses the 
distribution of this rainf ill both in spice and time 
The present volume shows how well this work is 
carru d out md the observers must feel 1 great 
amount of sitisfaction in set mg their united efforts 
so iblv bandit d fronting p 04 is a map indicating 
the positions of the 4096 1 un-g mges at prest nt in 
use, and one can st t it a gluue the distnets where 
observers are urgently ncided Irelmd and north 
and ttnlraf Scotl md art conspicuously in need of 
more volunteers, and it is hoped that many of the 
plates mentioned in the text will soon bt counted 
among the recording stations 

As mi teorological readers of Nvukf ire fully 
acqu unfed with the genital irrange merit of the 
matter in these innual volumt s it is only neeessirv 
in this notice to duett mention to some of the dis- 
cussions on the eolketcd statistics Thus after a 
brief review of the rtcent important public ition on 
the “Precipitation in the \01th German River 
Basins ” compiled by Prof Hellmann we ire pre- 
sented with some valuable data on the relation of 
evapor ition from a w iter surface to other meteor- 
ological phenomena The st t turn on heavv falls on 
rumfill diys in 190^ will lie found very interesting 
reading and the numerous maps show at a glance 
the distribution of these fills over the countrv \fter 
sections dtalmg with the distribution of rainf ill in 
time and 1 discussion of monthly r unfall we come 
to lilt rdttion of the tot il fill of run in iqOs to the 
aver urc To sum up in a few words the result of 
this discussion it 111 iv bt s ud that for the whole of 
Fngland and Wales the general r unfall for tqo^ was 
i6 JK r cent below the avu ige In f ict so low was 
this figurt that “ except for 1002 and 1891 thete has 
not been so drv a vear in England since the nemor 
able di ought of 1887 * It will be interesting to st 1 
how the present year’s rainfall statistics comp in woth 
those of 1905 In iQoy Scotland as a whole had a 
deficiency of ^ per rent yvhilc Iiclmd sufficed to lilt 
extent of 12 per cent 

In addition to a gnat number of t ibles the text 
is well supplied yvith numerous smlible maps md 
illustrations making the volume a valinblc summ irv 
of British ramf ill for the past \cnr 
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Technical Ihtrmometrj Pp 1x4-62 (Cambridge 
The Cambridge Scientific Instrument Co I td 
1906 ) 

1 uis p imphlet contains detailed illustrated desrrip 
tions of the various types of instruments for temper \ 
turt meisurcmtnt nnde or sold by the Cambridge 
S lentihc Instrument Co which has lon^ 1 been m 
the front rank in the manufacture of electric thermo 
mctcis of all kinds 

It deals first with the ulII known platinum resist 
mce thermomeleis of the Callcndar Griffiths t>pc. 
These ore made in many different forms Among the 
most interesting of the apparatus used in connection 
with them is the ingenious direct reading temp raiun 
indicator which gives without any calcul ition the 
direct centigrade or Fahrenheit temperature on the 
airscile with a sensitiveness of consideiably less 
than i° up to 1 oo° C The various types of rtsist 
ance boxes used in accurate platinum thermometry 
ire all arranged to be i ip ible of self verification We 
bcluve that this self testing type of resistance box w is 
among the first examples of a high-class physical 
instrument intention illv arranged by the makers to 
i neourage periodical standardisation by the user 
rather than complete dependence upon the origin d 
adjustment The Callendar recorders in their various 
forms can now be made to give with very low energy 
consumption lontinuous records of resist ince tempera 
ture r idiation F M V current or power within very 
wide limits 

Among the thermoelectric appliances is a new form 
of wording millivoltmcter in which the ga]vmomot<r 
bo m is depressed every half minute on to an ink d 
thread thereby leaving a dotted record on the pnp<r 
The instrument can be made sufficiently sensitive for 
1 coalescence curves The radiation pyrometeis of 
Prof F6ry are also described and illustrated In 
these the radiation from the object the temperature 
of which is to be measured is cone ntrated upon a 
nnnute thermocouple at the focus of a mirror or lens 
and the EM T set up is measured in the ordinary 
way by a suitable rmllivoltmetcr 

In an appendix are given an excellent summary of 
the principles of electric thermometry with tables of 
const mts and 1 list of trustworthy melting and boil 
mg points obt lined from the National Physical I abor 
atory also a good bibliography of recent thermal 
research 

A^tronomtschcr Jahresbertcht Band vil Literature 
of 10^5 By A Berbcruh Pp \xxvn-l-646 
(Berlin Georg Rcimer 1906 ) Price 20 marks 

This volume is the seventh issue of a series of most 
usfful tompilations tnd it is a m ittcr of deep 
1 egret that the founder and chief worker of such on 
admrrabk publication ts no longer with us Herr 
Wilier Friedrich Wishcenus dud last year on 
Oc tol>er 3 but as we are told bv Dr Walter de 
Gruvter in a brief obituary notice he antributcd x 
considerable portic n of the present volume 1 he 
frontispiece to this issue therefore fittingly presents 
us with an excellent portrait of the founder whose 
pi ice is now taken bv Herr A Berborich 

With regard to the book itself little need be said 
exerpt that the high standard of former years has 
been mi in amed The 600 pages of references with 
th*ir brief and concise abstracts cover the domain of 
istronomical literature for the p »st vear and a ver} 
complete name index concludes the volume It mav 
be incidentally remarked that the total solar eclipse 
of August 1005 is responsible for no less than ninet) 
five references, which help somewhat to increase the 
bulk of the present volume 
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Z wiogtsther Jahresbertcht ftlr 1905 Herausgegebeh. 
von der Zoologischen Station Neapet jteoigirt 
von Prof Paul Mayer (Berlin R FriedUlrtder 
und Sohn iqo6 ) Price 24 marks 
Tup alwa\s welcome Naples Jahresbertcht ” appear^ 
as usual well up to time and its familiar features 
remain unchanged Purely taxonomic papers are not 
included in the programme but this limitation has 
been generously interpreted by somt of the recorders 
When we have been able to fest the lists we have# 
found them full and accurate and many of the 
summaries are models of terseness and clearness If 
we look at the first section we arc at once struck with 
Iht rapidly mere ismg number of important researches 
on the Protozoa if we look at the last section we are 
similarly impressed with the number of papers deal 
ing with Mtndehan phenomena The indefatigable 
editor Dr Paul Mayer is responsible for the reports 
on Protozoa Bryo/oa Bracbiopoda on part of the 
Arthropoda and on general biology — truly a heavv 
piece of work for a man who does so much else To 
him and to his collaborateurs we offer in the name of 
zoologists our hearty thanks 


LETTERS TO THE EDITOR 

[ The Editor docs not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return or to correspond wtth the writers of rejected 
manuscripts tntended for this or any other part of Nature 
No notice ts taken of anonymous communications ] 

Absorption of the Radio active Emanations by 
Charcoal 

1 roi* Rltheri-ord in hm interesting letter in Nmxrf 
of October 25 (vol lxx v p 1 ^4) on the Absorption of 
the Radio-art ve Fmunations by Charcoal has no doubt 
qu te unintentionally mistaken the general results of m> 
experiments and therefore I feel that some slight addition 
oik, hi t ) be made to his communication 

In the first pingraph of h s letter Prof Rutherford 
says that the interesting property of certain kinds of 
charcoil notably that of the canoa nut of rapidly absorb 
ng g ses except the inert gases belonging to the argon 
fan ily s 1 ow well known s nte the recent experiments 
(f S r J ones Dewar 

Now the statement n ide in the part of the paragraph 
I have 11 il c sod is not accurate I 1 my papers entitled 

The Absorpti n and Thermal P volution of Gases 
Occluded in Chari oal (Proc Roy Soc 1904) The 
Separation of the more Volatile Gases from Air without 
Liquefaction (Proc Roy Soc 1904) Nouvellee 

Richerches sur li liquefaction de 1 Helium (Cotnptes 
rendu* 1904) and New low Temperature Phenomena ' 
(Proc Roy Inst 1905) I have shown that all the inert 
gases w thout exception can be condensed in charcoal as 
effectiveh is ordinary gases provided corresponding con 
ditions tf temper iture pressure and concentration are 
maintained 

In speaking of the man> avenues for future inquiry 
opened up by the charcoal nethod of separating gases I 
said (Pri c Roy Soc p 1 to 1904I — The method I 
have described will be equally applicable to the treatment 
of the gaseous products from minerals Containing helium 
hydrogen & c and also to the r idmrn products of the same 
kind It seeus even probable that the separation of the 
less, volatile constituents in the a r may be improved by a 
slight modification in the mode of working As a matter 
of fact at the time of these communications to the Ro>al 
Society in 1904 I had hi ide a few experiments on the 
condensation of the radium emanation bv charcoal in vacua 
and also on the separation of krypton 9nd xenon hot 
during the Last two years m> health has been so indifferent 
that many lines of investigation have had to be abandoned 
In my ( Ro\al Institution lecture of June 6 1905 I ex- 
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pUm<?d *nd exhibited the process of separating krypton and 
xeAOft, showing that a proportion of less than a millionth 
6 t thole tonshtuerit* in the atmosphere can be condensed 
ami oofleentrated in charcoal cooled to the temperature of 
liquid air Turning again to Prof Rutherford s letter, his 
surprise about the absorption of the emanation of radium 
thorturii, and actinium by charcoal on the ground of being 
ftterf gases may be dismissed as nothing more than what 
we should anticipate but the temperature at which the 
absorption by charcoal take* place raises some important 
questions 

To take an illustration (Proc Roy Inst 190^ I have 
shown that charcoal cooled in solid carbonic acid at the 
temperature of 195 0 ab is capable for a time of absorb 
mg the carbonic acid present in air (amounting to, say 
3/1000 of an atmosphere) until the concentration rises 
to about 1 per cent of the weight of the charcoal If 
on the other hand the separation of the carbonic acid 
from the air had to be done by cooling alone then the 
tempeiaturo oT the air must be reduced below 129° ab 
gnd about ioo° ab it would for practical purposes be 
nearly all removed lhus charcoal about twice the 
absolute temperature required for condensation by mere 
cooling is for a small concentration of the gas under 
gpmg absorption equally effective We can compare 
now the behaviour of the radium emanation with 
tnat of carbonic acid In the paper of Rutherford and 
Soddy on the condensation of radio active eman ition 
(Phtl Mag 1903) it is shown that the temperature has 
to be lowered below 138° ab in order to condense the 
radium emanation while it is complete by 123 0 ab By 
analogy therefore we anticipate that at twice 138° ab 
charcoal would still act as a condensating agent This 
then brings us up to about the ordinary temperature just 
what Rutherford has found to be sufficient Such com 
pansons however may not necessarily mean that the 

radium emanation is comparable in volatility with carbonic 
acid at low temperatures 

The results of Rutherford and Soddy would seem to 

show that the radium emanation has a high latent heat 
of volatility and consequently by all analogy a high boil 
ing point Thus they say ( Phtl Mag 1903) that the 

radium emanation begins to volatilise at 11 8° ab and 

bv 1 19 0 5 ab thp amount js increased four times If we 

accept the view that the partial pressures of the eman 

ation were in the ratio of one to four at the two tempera 
tures given above then we may ^pply the Rankin formula 
(logP = A — B/T where A and B arc constants P the 

pressure and T the absolute temperature) and find the 
order of thr value of the B which is proportional to the 
molecular latent heat which in this case comes out 5662 
Taking ag un the relative electrometer 1< aks bv the 
statical method of 5 3 it 126° <5 ab and o 74 at 

124° 5 ib this gives 673^ which is of the same order 
of magnitude The following vilws of the B constant 
for different bodies are useful for comparison — 


B c miRTit 


Sulphur (solid) 

4599 

Mercury (liquid) 

3170 

Phosphorus (liquid) 

3 570 

Carbonic acid (solid) 

1353 

Argon (liquid) 

339 

Xenon (liquid) 

6C9 


The calculated value of the B constant of the radium 
emanation is then twice the value for mercurv and nine 
times the value for xenon We need not press however 
the accuracy of the latent heat constant of the radium 
emanation too far so let us divide it by two which will 
make it of the order of the latent heat of mercury or 
phosphorus Accepting for the moment such a value of 
the molecular latent heat we cannot avoid inferring that 
the boiling point of the emanation may be relatively higher 
than one at ’first might anticipate Fven if we assume that 
the emanation represents a gas two steps higher in the 
periodic series than xenon the B constant would by analogy 
be only a Httte more than 1000 The lament heat argument 
Supports the view that the molecular weight of the eman 
ation must also be high and of the order of 200 or above 
Jt Naturally the theoretical argument based on the value 
of $he latent heat constant fails if it is not legitimate to 
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use the electrometer nieasurctmnts of Rutherford ar I 
boddy a* being equivalent to the ratios of the partiu 
pressures of the radium emanation James Dew am 

Royal Institution October 29 

Radium and Geology 

Fuller consideration of the experimental evidence orn 
the effects of concentration on the activity of radium con- 
vinces me that, on the whole this is certainly against the 
a prtort probable assumption that a large part of the 
activity is not spontaneous I refei mere especially to 
Prof Rutherford s experiment on dilution as touched on 
in my letter in Nature of October 25 Other consider 
ations lead to the same view 

The conclusion at issue is, however too important to be 
left on the existing experimental basis J Jolv 

Geological Laboratory Frinitv College Dublin 

The Evolution of the Colorado Spiderwort 

Until recently the name Itadescantta vtrgtntana of 
Lmnffius was made to include a multitude of forms with 
out discrimination H iwev^r as wc go from cast i> wist 
we observe a marked ch mge an the spiderworts correspond 
ing with an equally marked change in climate The men 
f astern forms of moist regions are tall and rank with 
bright green foliage The true vtrgtntana has the pedicels 
nrd sepals villous the hairs not glandul ir and does not 
in any way suggest a xerophyte In the middle west are 
two forms 7 occtdentalts (Britton) bright green but with 
narrow leaves ind usually smaller flowers the pedicels 
md sepals with gland tipped hairs and 7 reflexa Raf 
glaucous the pedicels glabrous the sepals with a tuft of 
hairs at the apex The latter is more especially southern 
and is said to extend even to Florida Still fuither wist 
we find in New Mexico another form F scopulorutn of 
Rose slender and much branched glaucous with glnbrous 
pedicels and smooth sepals Still igain we have in 
Colorado a distinct plant whuh I have named T untverst 
tatts 1 This is strongly glaucous robust hut not very 
tall pedicels glabrous with a very few gland hairs srpals 
glandular pilose I he leaves arc broad (the sheathing 
bases iz mm to 13 mm wide) and the flrwcrs an about 
3«; mm across Ihere is no sign of any tuft of h urs it 
the apex of the sepals 

In ill this wc have a series of changes not ilw i\s 
simultaneous from bright green to gliucous and frem 
simply villous pubescence to gland tipped hiirs In so 11c 
cases thp leaves become narrower ind the flowers sm filer 
It is easy to see in all this direct uliptition to drier con 
dittons 8 but it is not so eisv to dft rmine how it came 
ihout or how far it may result from ur mediate nfluenefs 
modifying individuals of a plastic t\pe At Boulder 
Coloiado the T untvemtatts s a p I in t of spring and 
early summer and has the tharacters just n fern d to 
This year howevei a ditch was dug right through n 
place where the plants abounded and mmy of them were 
covered up by the earth thrown out T< day Septcn ber 30 
I find that these plants have managed to sprout through 
the covering soil and arc now in full bloom They ire 
typual except in one conspicuous ch iracier— the pod n N 
and sepals both are profusely gland hairy If one retevod 
these specimens with the men statement that they wer 
gathered on the last dav of September noticing the profuse 
piiositv as well as the unusu fi time of flowering one 
would rt idily take them for a dist net thing 

There seems to be some confusion about thp plant 
onginallv named ocadentahs bv Britton As first de 
scribed it was said to have narrowly linear Ip v s and 
the first locality cited whs Wisconsin Rvdberg n hts. 
recent Flora of Colorado " gives it a quite different 

range no further east than Nebraska and mal rs it in lude 
the Colorado plants The name must go howev r with 
the plant originally described T D A Cockerfii 

University of Colorado Boulder Coltrado 
September 30 

1 Type locality the Campus of the Umver« ty of Colorado at Boulder 
A)*o common on the Campus ot Colorado college at Colorado Spr ng* 

3 Aod in part more naline soil ? 
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THF DYNAMICS OF BOWLING' 

F ' Oil OWING up their interesting volume on 
Otp-u Batsmen the accomplished authors of 
Ureal Bowlers and Fielders have practically com 
pleted ill that action photography can teach us re- 
garding the methods of great cricketers The present 
handsome volume with its 464 action photographs 
registers for all time the successive positions of the 
body in the act of bowling of some of the most 
celebrated bowlers of our day and also certain very 
ch ir uteristic attitudes of a number of our best 
fielders From the purely cricketing point of view 
the hook must ever be of the most enthi dlmg interest 
not because it establishes any fundn 
mentally new principle m the art of high 
cliss bowling but bee luse it proves thi 
wonderful v iru t) of method by which 
differ* nt individual bowltrs effett pr icti 
tally the same result The movements of 
the body irm wrist hand ind fingt rs 
are all icordinated to the one end of 
jmpirlin A to the ball a definite iombin 
ation of translation and spin It decs not 
alwa>s happen th it the bowler hits off 
the ex ut umbmdion aimed U but \\h*n 
he does the future progress of th< b 11 
through qui* l nr and off a good pitch is 
absolutely d finite Th* rc is no difTicuIl\ 
in understanding the dynamics of the 
bri ik tlu problem is simj ly th it of a 
rotating sphere impinging obliquely on 
1 rou^h surface and is familiar to every 
one who his hindlcd i hillurd cut with 
intelligence Ihe point of interest to the 
would be bowkr is how it is effect* d 
Tins is discussed at consider ible length 
in distinct parts < f the book contributed 
b> Messrs V R Spofforlh B J T 
Bisanquct and R O Schwarz Iht 
introduce rv tfiaptei by the 4 Dfm<n 
Bowler (to whom the book is dedu ittd) 
is c ipitul reading It is indeed rather 
to be studied th m read md the sime r* 
mark applies to Mr Bosanquet s kind 
and siunhfic discussion of the off 
br< iking leg break 

\l the very outset it is obvious th it 
no lx w 1 * r * in give to i c Ticket b ill 
tnvlhmg like tlic combined v< lot t\ 
and spin which c in be s*. 1 isily com 
mumi Utd to i golf bill or even to 
a tennis ball The comparative lightness 
of th< litter enables the plaver to give it 
suffiuent spin (with velocitv) so as to call 
into action the differential air pr* ssure 
produnng evident swervt Tait in his 
discussion of the golf ball flight 
showtd lint this swerving force (which 
acts it right ingles to the plain containing the 
velocity and the i\is rf spin) may be taken as being 
proportional to th* product of the translational and 
angular speeds He estimated that it might attain 
a value equal to about four times the weight of the 
ball In the case of the cricket bill it is doubtful 
If the deviating force due to air pressures acting on 
the progressing and rotating ball could ever become 
more than a small fraction of the weight Then as 
the rotation takes place in all over hand delivery 
about an axis which makes at the most a small angle 
v 

1 Great Bowlers and Fielders Th* r Methods at a Glance By G W 
B*ldam and C B Fry Pp XV + S47 illustrated (Macmillan and Co 
Ltd 1906 ) P icr ai$ net 
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with the horizontal it is clear that there $s very 
little chance of a cricket ball beginning its swerve to 
right or left for the same reason that a golf ball 1$ 
sliced or pulled How then, is the swerve to be 
explained’ The matter crops up at intervals through- 
out the book and is discussed at some length by Mr 
Spofforth but with all due regard to his authority 
as one of the greatest bowlers of all time it is 
difficult to accept his explanation as in every respect 
sound He says that 4 a ball which has check spin 
(tint is under spin) on it loses it through friction 
against the air during its flight at the moment this 
occurs the ball slips the cushion of air it has made 
especi illy in between the se ims What leads me to 


this belief is that it is almost impossible to swerve 
unless the seam of the ball is up and down Hie 
check spin keeps the seam verticil until the air- 
resistance causes the spin to cease altogether At 
this point especially if the ball has an upward 
tendency and the earth’s power of attraction is 
asserting itself the swerve will be great To swerve 
the ball must have some spin on it but not much 
If it has great spin it will never lose it in time to 
swerve and I maintain that at the actual time of 
swerving the ball has ceased to spin or nearly to ” 
Further on he says that he has 1 never seen, any 
bowler swerve with the wind,” that 4 a bowler 
swerves more while the ball is new ” that he does 



Fig 1 — W Rhodes at the beg nnmg of hu fine! swing From Great Bowlen and 

Fielders 


November i, 1906] 
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not believe * anyone (bowling as is usual twenty 
©lie yards or less) can get the swerve unless he over 
pitches the ball ” The facts seem to be that for 
right or left swerving it is essential to have a cross 
wlrtd blowing a long pitched ball and some initial 
Spin with the seam vertical but not too much of it 
It is difficult to believe that the air s resistance can 
effectually destroy this spin seeing that the air hAs 
apparently very little effect in cutting down the spin 
which ultimately produces the break Ihe very fait 


the b ill in iddition to gravity according as there is 
under spin or over spin Probably most bowlers have 
an average amount of spin which they put on the 
ball This will give whit the batsman regards is 
the normally pitched bill of that bowler Suppose 
this normal spin to be over spin Then it is 
clear that if the bowler diminishes the over spin 
or gives an undu spin the pitch {other things 
being equal ) will be 1 < ngthoned but if the over spin 
is increased the pilch will b shortened Ag un 
if the normal spin is under spin 



1 diminution of that will make 
the ball apjx n to drop shorter 
th in the exjrcted norm il pitch 
I his is obv iousIv one \v ay of 
v lrymg the pilvh and one which 
must be vei y deceptive to the 
hatsman 1 his w iv of st itmg 
it might stem at first s gilt to 
be inconsistent with SpofTorlh s 
remark that the vertical spin 
unlike others must ha\t exits 
sivt check spin whuh naturally 
impedes the flight of tht bill 
from the start and keeps it biek 
from ts true distinction It 
difficult to see how cluck spin 
tin ketp the bill bul from thi 
st irt So far as mt tion through 
the ur is t< nierned there will 
bt just is muih letudalim with 
iht <v 1 spin 1 t it 1 n is with tht 
1 nd t spin mtation lhe word 
ilutl spin is in fut unfoitu 
mtc suggest ng that it not only 
checks the pr gr ss >f the hall 
lfti r it strilis tit ground md 
tluat is the origin of the name 
but ils th t it hecks the ball 
as it moves through the air In 
all jrohibihtv the bowler when 
putting on excessive chetk spin 
projects the bill with 1 some 
wh t smillci velocity th m the 
moti n of the urn would impiv 
Tht h md in fact must ge t 
ihe d of the ball is very clcarlv 
inch »Ud in one < f th pht tc 
griphs of R () Schwir/ With 
1 pi i nt unci d undir^pm a 
sm ill r \ locit} f prop cue n is 
nee dc d fj>r 1 g 1 ven length of 
fifth thm when there is n spin 
ind the velocity of projeetun is 
less thin whit I hi motu n of tlu 
irm would suggest Ikn t the 
feeling of a r t irded bill botli to 
the bt w It r and the b itsm m 
The din ct elfet ts of vary ng 
spins upon the trajectory is d 
scribed ibi ve are true only when 


Firj a — J TunatcUffe securing a one handed catch high up in the slips From Great Bowlers 


other ci nditions in tht s imt 


and KioMers. 

that the bull is projected with a smaller spin to begin 
with will mean less effective frictional moment acting i 
on the ball Stokes in fact agreed with Tait that | 
the frictional decay of spin in the case of a golf b ill 
might be neglected to a first approximation and we | 
may assume the same for u cricket ball j 

There Is not the least doubt that spin with the ' 
seam vertical must produce vertical swerve to 
some extent a downward or upward force acting on 


such as the velinty of pri j etion 
and tht height of thi | ml of 
projection but in giving different uriounts of spin 
to a bull it is evident that these other conditions 1 m 
not be ilw ays the samt Tht conditions t f th 
problem ire indeed difficult to state and one greit 
merit rf Mr Beldams u tion photographs is th U 
they throw so much light on the wuy in whuh the 
ball U ives the hand 

But the outstanding difficulty is to txplain the right 
or left swerye ind the action photi griphs givt little 
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help here The mam fact is that all swervers project 


the ball with the seam as nearly as possible in a Impositions as the “possible southern pdrit ion'V^hd, 

“possible northern position,” and he states 1 In 
text that the northern position is the more probable^ 
partly because the distance is greater, ana paf^ty 
because the provision ships mentioned in tW narrative 
probably came from Gela in the South 
To us ( however, it appears totally incredible that 
Agithocles, after running from a superior enemy for 
twenty-four hours or thereabouts, should have been 
within fifty-five miles of his starting point We wftl 
now proceed with our own attempt to reconstruct the 
situation 

The first point is that Agathocles started early in 


vertical plane In the grip the fingers do not touch 
the scam, although in some cases the thumb does 
But evidently there is little purchase on the ball, 
which is projected with comparatively little spin If 
cross wind is not absolutely essential it certainly 
greatly facilitates the swerve With some bowlers 
the swerve is evident from the start, with others it 
begins to appear only during the latter half of the 
rrijectory The seam is really a roughened zone on 
which the air may be supposed to exert a greater 
frictional iorce than on the other parts of the ball, 
( specially if the ball be new With seam vertical and 


effects will follow One of these will be a tilting of 
the ixis of rotation, a tilting which will, however, 
take place very slowly when the spin is excessive 
This suggests the question does the scam remain 
vertical throughout the flight of a swerving ball? 
I ht point might be settled bv bowling a swerving 
ball against a blackened surface and finding which 
part of the ball first came in contact with the surface 
That, however, is outside the purpose of the volume 
The questions of swerve and break have much 
scientific interest, but they cover only a part of the 
whole, and from a cricketing point of view much 
might be said, not only as to the excellence of the 
pictures, but as to the instruction conveyed by them 
and bv the accompanying letterpress Mr Beldam has 
aimed at getting a succession of positions of each 
bowler, from the beginning of the final stride before 
delivery to the follow through after the ball is de- 
livered In a few cases the series begins even sooner 
Where so much is excellent and characteristic it is 
difficult to Lhoose but here we have reproduced two 
pictures which wall show to what a high degree of 
perfection Mr Beldam has earned his photographic 
art The one represents W Rhodes at the beginning 
of his final swing and is chosen partly because of the 
perfection with which the grip of the ball is indicated 
The other is taken from the 1 ist quarter of the book, 
which treits of fielders and is a remarkably fine 
picture of J Tunnichffe securing a “wide, high up 
right handed catch in the slips ” Tins is one of a 
series showing Tunnichffe bringing off difficult 
catiiies in most extraordinary attitudes 

Like its predecessor, “ Great Batsmen ” this volume 
is h treasure-house of portraits of many of the most 
conspicuous cricketers of to-d iy It is further 
beautified bv a good coloured reproduction of the 
portrait of F R Spofforth painted by H S Tuke, 
\ R A C G K 


five miles in a northerly direction* He label* ibese 


cross wind blowing, certain definite dynamical jethe morning, and to that extent had the more tltrte 

in which to get to a distance from Syracuse Ihistfc 
proved by an expression in the narrative Of 
Diodorus — “ \fter six days and an equal number qf 
nights, as dawn appeared ” {if IP fjfUpat xai rhs 7 <r«* 
vt/tcrcte avr&v n\tv<rarrtat'y irrotpatvov^rfc ttft i*>) We have i 
no wish to strain this expression to imply that he 
started at the exact instant of dawn on August 14 
It clearly, howevtr, implies that Agathocles was at 
sea for so great a part of August 14 as to render the 
phrase “ six days and an equal number of nights ” 
more exact than “ five days and six nights ” 

Our second point is that Agathocles had a fur 
wind We prove this as follows — The Carthaginian 
fleet was blockading Syracuse, when some provision 
ships appeared m the neighbourhood The Cartha- 
ginians went to attack the provision ships, Agathocles 
escaped from Syracuse, the Carthaginians left the 
provision ships and pursued Agathocles , the pro- 
vision ships then entered Syracuse It must be re- 
membered that warships could he rowed, and that 
merchant vessels could only sail , and also that so 
late as the time of Nelson the power of beating to 
windward practically did not exist mere fact 

that the provision ships entered Syracuse therefore 
establishes the fact that the wind was favourable, 
both for the provision ships approaching Syracuse 
and for Agathocles flying from Syracuse, but other 
(onsiderations will prove the same point The 
Carthaginians, by leaving the provision ships when 
they had all but seized them (nbrjrwv ^7 r£>v <t>»pmy5nf 
ovtis), clearly had no intention of letting Agathocles 
escape Before going to attack^ the provision ships 
they probably argued that the occasion would find 
Agathocles utterly unprepared, and that by the tune 
he had put his men and stores on board they would 
themselves be oack again Now a stern chas« 
is proverbially a long chase (and, moreover, would 
have taken them out of sight of Syracuse), and the 
Carthaginians could not have entertained hopes of 
getting back in time unless the provision ships lay 
to windward of them Even as it was, Agathocles 
was ready for his opportunity His men, we are 
expressly told, had been on board for some days 
(nknpwrae t^tovra vavs iirrrnpu xaipbv otxtwv irpot rbv 
fKTrXoup), and he got to sea at exactly the right 
moment, that is to say, when the Carthaginians had 
all but reached the provision ships 
Agathocles therefore had a fair wind, and to that 
extent it is the more probable that he was at a con- 
siderable distance from Syracuse by the next mom* 
ing # 

Two minor points majrhere be noticed, though they 
are not essential to our main case When the sixth 
day dawned Agathocles found himself in $he vicinity 
of a Carthaginian fleet, not necessarily the same one. 
He rowed hard towards shore, and by virtue of a long 
start arrived first, although the Carthagimahs wefts 
rapidly gaming on him, being more accustomed 
to rowing than the Syracusans (Justin) Posfcibty, 


THE POSITION OF AGUHOCLES DURING 
THE ECLIPSE OF bc 310 AUGUST 15 

O N n c 310 August 14 Agathocles left Syracuse by 
sea , at eight o’clock on the following morning 
he saw a total eclipse of the sun His exact position 
is therefore of extreme interest to astronomers 
Unfortunately, the course that Agathocles steered is 
not directly stated The present paper is an attempt 
to piece together the various clues contained in the 
narratives 

We may first briefly glimpse at the way in which 
Airy handled this question (Phil Trans , 1853, p 188) 
ft appears that on August 20, after a six days’ voyage, 
Agathocles landed in Africa at a place that Airy 
identifiot^with Alhowareah Supposing that he went 
direct, 'the distance travelled in six days would be 
200 miles, if" he went round Sicily the distance would 
be 330 miles Airy therefore marks off on a map 
thirty-three miles in a southerly direction and fifty* 
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Agathocles owed his escape on August 14 
tOc^eTact that he could sail instead of row If so, 
pace would be seven knots, or otherwise 

\ have rowed, and the Carthaginians would 

pprhepf have caught him Again, we are our- 
selves convinced that Agathocles was expecting the 
$pffoafance of the provision ships It may be that he 
Was^ merely prepared for any favourable Opportunity, 
biit there is much to prove that he laid his plans very 
carefully He had, for instance, put saddles and 
bodies on board He could not take horses with 
hint, but he wa9 prepared to use any he might capture 
cut landing On a subsequent occasion, thinking that 
the appearance of owls (as birds of good omen) would 
Encourage his soldiers, he set some free, which he 
had evidently provided beforehand (Grote) 

\Ve have therefore established that by 8 a m on 
August 15 Agathocles had been at sea upwards of 
twenty-four hours, and that he started with a fair 
wind He clearly did not stand out to sea more than 
was netessary, for to do so would be to abandon part 
of his start The last and most important question 
1 $, therefore, did Agathocles go north or south? 

Our third point is that Agathocles went north 
Airy has already noted that the provision ships prob- 
ably came from Gela, on the south coast of Sit lly, 
Since that was the only place still, after the battle 
of Himera two months previously, friendly to 
Agathocles (Grote) Airy also notes that even 530 
miles is a short voyage for six days, and therefore 
that the longer course ts more probable Airy also 
makes a third point 11 It is stated by Diodorus that 
the troops before sailing supposed that they were to 
make an attack either on Italv or on the Cartha- 
ginian part of Sicily, and by Justin, that, while on 
the voyage, they supposed that they were going on a 
marauding expedition either to Italy or to Sardinia ” 
The passage k in Justin is really stronger than as 
quoted by Airy, the troops did not realise at the time 
that it was Africa where they had landed (tunc 
primum exposito in Africae litore exercitu consilium 
suum omnibus aperit) , they appear to have thought 
that they were in Italy or Sardinia, and consequently 
they must have passed through the Stmts of Messina, 
and subsequently kept out of sight of land until Africa 
was reached 

If, as we believe Agathocles had reallv planned 
events exactly as they turned out, he would have 
ordered his partisans at Gela to send provision ships 
directly there was a strong south wind, and he prob- 
pbly gave them to understand that he would come 
to their assistance, and that there would be a naval 
battle, in which the provision ships might turn the 
scale Agathocles must have had bitter enemies in 
Gela, as he had just perpetrated an atrocious massacre 
thgre, and we may assume that his partisans there 
were bound to him by self-interest only, and had no 
idea of being sacrificed to the Carthaginians merely 
that Agathocles might escape 

Enough of his false plans had been allowed to 
leak out to the Carthaginians for them to suppose 
that he was coming out of Syracuse to give battle , 
it wA$ only at the last moment that the Carthaginians, 
and perhaps also the men of Gela, realised that he 
w&S merely bent on escape from Syracuse Mean- 
while he had allowed his men to think that they were 
£outid for Sardinia Had they steered south his men 
Would have thought that Agathocles was not acting 
according to a prearranged plan, but from hand to 
mouth ae best he could If thev steered north his 
men would have felt the confidence engendered by 
seeing everything going according to the programme 
I| Agathocles had laid his plans beforehand, be 
would probably have collected information as to 
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cujrrents in the Straits of Messina, and would have 
known that, in the early afternoon of the day pre- 
ceding new moon, there is a five-knot current running 
northwards (Mediterranean Pilot) This current may 
possibly have contributed materially to his escape, 
for he seems to have been hard pressed (dv*X7rf<rrov 
( rurqplas If he went northward, it certainly 

adds ten miles to the distance he would otherwise 
have traversed by the tune that he saw the eclipse 

P H Cowell 


SC lEhTlblC INI EST1GA1IOA /A L\DM ' 

T HE Board of Scientific Advice was constituted* 
in the year 1902 by the Government of India 
as a central authority for the coordin ition of official 
scientific inquiry, its object being to ensure that thi 
work of research was distributed to the best 
advantage, that each investigator employed b) 
Government should confine his researches to the sub- 
ject with which he was most capable of dealing, and 
that enetgy should not be w tsted by the useless 
duplication of w T ork or misdirected by a lack of inter- 
departmental cooperation It was, more especially, 
hoped by the Government thit the Bo ird would 
materially assist it in prosecuting research in those 
questions of economic or applied science which are 
of direct practical importance, and thus contribute 
towards the solution of those problems and matters 
on which the progressive prosperity of the country 
more espccnlly as regards its agricultural and in- 
dustrial development, so largely depends 

Tlic Board includes the Secietirv to the Govern- 
ment in the Department of Revenue and Agrieulturt 
which controls and administers the various scientific 
aflTd senti-scientific departments, and the heads of 
those departments, including the Surve>or-General ol 
India, the Director-General of Indian Observatories* 
the Directors of the Geological and Botanical Surveys 
of India, the Inspectors-Gener il of For* sts of Agri- 
culture, and of the Civil Veterinary Department 
It advises generally upon the operations of the 
departments, discussts the programmes of work and 
investigation of each departmental head submit^ 
annually to Government a general prognmme of 
resea r< h embodying the proposals of department il 
heads in so fir as their subjects arc to be exclusively 
dealt with in one department and Us own propose 1 ^ 
when two or more departments arc to cooperate, and 
also at the end of the year prepares i review stating 
briefly the actual results of the work of investigation 
carried out during the previous year in the scientific 
departments The programmes and reviews are com- 
municated through the Secretary of State to the 
Royal Society, which has selected suitable com- 
mittees to consider the reports and advise Govern- 
ment chiefly on the scientific problems presented or 
indicated by the reports 

The necessity for some such arrmgement has forced 
itself upon the Government of India with the rapid 
extension of scientific investigation during recent 
years Private enterprise in such work is practically 
ml in India, and hence Government has to initiate 
all scientific investigation that is necesyarv for the 
well-being and progress of the Fmpire India is at 
the present stage a country with limited resources, 
the development of which depends upon the tppli- 
cation of modern scientific methods and knowledge 
to pressing economic problems The heads of 
Government can gauge the requirements ind initiate 
departments of inquiry and researth, and state for 

1 Report of the Board of Scientific Advice for India for the Year 1904 3 
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their guidance the general problems with which they 
have to deal In order to control the work of their 
scuntific experts, and to direct it on utilitarian and 
practical lines, they have found out that it is desirable 
to obtain the opinion of their scientific officers as a 
whole, and of a final independent scientific authority, 
viz , the Royal Society In this way the Government 
mi urc* the cooperation of its whole body of scientific 
ofhters, and also the execution of the work of re- 
search in the most efficient and economical manner, 
and on the practical lines which it desires Re* 

irch is, in fact, directed to practical problems that 
require early solution, and is not wasted on inquiries 
which are only of importance from the theoretical 
st ndpoint 

The report is full of interest It shows the wide 
range of problems with which the departments dealt 
in the year 1004-5, and the results of their work 

\ series of experiments was carried out during the 
ye ir at the Cawnpore experimental farm similir to 
tho>e at Rothamsled It was, for instance, isccr- 
tamed that of the 43 3 inches of rain which fell during 
the monsoon period of 1904, 5 inches were required 
to make up the evaporation during the previous dry 
period, about 9 inches were taken up by evaporation 
during the monsoon, 4 inches ran off the surface 
during a very heavy fall in September and the re- 
mainder 257 inches, peicolated The records also 
establish! d that the amount of percolation is pro- 
portion ilt to the rainfall, and that the quantity of 
water lost by evaporation from the soil is greater 
during the four months of the monsoon than during 
the eight months of the dry season lhese results 
are in genci il accordance with the Rothamsted 
records, md hence probably apply to the whole of the 
plain of northern India 

The Geological Department issued during the year 
the results of a special inw stigation into the 
Dalhousie earthquake of April 4, 1905 It wais one 
of the most destructive earthquakes which has visited 
India for many years \t least 20,000 human bungs 
are estim lied to have perished The shock was 
sensibl) ipprociable over an area of 1,625,000 square 
miles Ihc main focus was at a depth of from 
eighteen to thirty miles below the surface m the 
Kangra district The larger waves reached Bombay 
and Calcutta at almost exactly the same instant As 
both places air at the same distance from Kangra, 
the rate of transmission in both directions was the 
3ame, viz 1 98 miles per second The seismograph 
records of Kodaik mal indicated a speed of 1 95 miles 
per second, and the Japanese seismographs 2 05 miles 
The results hence apparently indicate that the earth- 
quake wives tr ivelled out to the east and south at 1 
rate of almost exactly two miles per second 

The repoit of the Survey Department is especially 
Interesting The following extract gives a very brief 
account of the survey work carried out in Thibet 
during and after the expedition “ 1 riangulation wis 
executed connecting Lhasa with India, and fixing all 
prominent pe iks , the country was surveyed and 
charted on \ scab of 4 inches to the mile, the valley 
of the Brahmaputra was surveyed from Shigatzo to 
Us source, the Manasarowar lake region was sur- 
veyed, as also the source of the Gartok branch of 
thi Indus and the Thibetan source of the Sutlej 
The work was carried out m the face of many diffi- 
culties in a country with an average elevation of 
16,000 feet and a climate of Arctic seventy ” One 
of the interesting results of the expedition was to 
establish that Everest is, so far as is yet indicated by 
exact measurement, the highest peak in the Hima- 
layas Sir Richard Strache\, one of the greatest 
authorities on Himalayan geography, suggested mafiv 
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years ago the possibility of peaks exceeding 30,000 
feet awaiting discovery, AJI recent investigation 
appears to establish that it 19 extremely improbable 
that there is any peak higher than Everest, It was 
also ascertained during the Thibetan survey that 
neither in Nepal nor Thibet is Mount Everest known 
to the inhabitants by any native name 
The pendulum operations of the Survey of India 
are furnishing results of great interest By means 
of pendulum observations the force of gravity can bd 
ascertained at any place, and as conducted by the 
survey with the greatest care and delicacy, it can be 
obtained with a probable error of less than 1 part 
in 100,000 of its actual value The earliest observ- 
ations of this class in India were carried out by 
M ijor Basevi upwards of thirty years ago in the 
western Himalayas The results of his observ- 
ations indicated that the force of gravity on 
the lower Himalayas was considerably less than its 
viluo as deduced by geodesists from theory The 
dt fluency in one case, that of Mor6, at an elevation 
of 15,400 feet, was about 1 /2000th part of its theo- 
retical value, and equivalent to the reduction of what 
may be termed the effective level above the sea of 
Mort' to onl\ 700 feet It was hence inferred that 
this deficiency was due to an actual deficiency of 
m itter below, and hence generally that the excess of 
m ittei forming the Himala\as is probably, as a 
whole, compensated by a deficiency of matter in the 
interior of the earth beneath the mountain miss 
Major Lenox Conyngham recently carried out a 
lengthened series of pendulum observations lhe 
thief results of his work are that tht re is a deficiency 
of gravity (that is, the actual is less than the theo- 
retical value) along and over the outer ranges of 
the Himalayas The compensation hitherto assumed 
to exist as a result of Basevi *s measurements is 
shown tn f onyngharrTs observations to be only 
partial ind not complete Further south, in the 
Indo Gan^t tic plain the deficiency disappears and is 
replaced bv in excess Probably when sufficient data 
are ivnhble it may be possible to formulate a theory 
of Himalavan structure 

Much \ iluable woik was done during the year in 
the field of agricultural botany Amongst the sub- 
jects of inquiry was that of the possible deterioration 
of the jute pi mt in Bengal It was ascertained that 
there is not only no proof of any deterioration, but 
strong evidence that the plant is now precisely as it 
was a century and a half ago The best kinds now, 
as then, if cultivated liberally, yield excellent crops# 
and their fibre, if properly extracted, is also excellent 
Fraudulent wateung in the preparation of the fibre is 
resorted to with the object of fictitiously increasing 
its weight for sale The deterioiation of the fibre 
(not the plant) is due to the fact that the demand 
for good jute exceeds the supply, and hence that 
inferior fibre is readily purchased 

As showing the value of the cooperation of the 
Board of Scientific Advice and the advisory committee 
of the Rojal Society it is sufficient to mention that 
they both suggested the necessity for increase of 
officers in the Geological Department in order to carry 
out the survey of the geology and mineralogy of 
Birmi The Government of India accepted the sug- 
gestion, and recently sanctioned the addition of four 
officers to the strength of that department 
The Board is, as shown by the report, doing 
valuable service in India bv coordinating and pro* 
moting scientific work, and it is much to be wished 
that the English Government would adopt some 
similar plan, and revise the scheme of operations of 
its chief observatories at Greenwich, Kew, and South 
Kensington 
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NOTES 

ThB Bureau des Longitudes of France has decided to 
♦end to 'Samarkand a scientific expedition to observe the 
eclipse of the sun which will be visible In Central Asia 
on January 13, rqo^ M Stefanik, astronomer attached 
to the Meudon Observatory, who accompanied the director 
Dr Janssen, m the expedition for the observation of the 
3ofar eclipse of August, 190*;, has been selected as the 
chief of next year's expedition M Hansky, of the 
Pulkowa Observatory will join him at Samarkand, and 
will be in charge of the Russian expedition far the same 
eclipse M Stefanik, who is now completing his prepar- 
ations for departure, will take a kinematograph to reproduce 
the principal scenes of the observation of the ellipse bv 
the French Rusuan and other missions 

Wbathfr prophecy Jn the United St ites promts* s to 
make a distinct step in adv moe with the commencement 
of November Arrangements have b* en made with the 
Central Physical Observatory at St Petersburg for reports 
practically covering the great land trea lying between 
the Russian capital and the Pacific t region embracing 
nearly one-half the girth of the glob* Cable communi- 
cations with Iceland, together wilh the facilities now 
afforded for weather messagps bv winkss teligraphv, will 
complete the inform ition for the entne 7<>ne of tin earth’s 
atmosphere Thes« facilities will enable the IJ S Weather 
Bureau to extend considerably the area covered by its 
present forecasts, and to issue them for 1 longer period 
in advanie In wintir, which is the storrm period of the 
year, Iceland embraces about the centre of the Atlantic 
low-pressure area, and the barometer chnngeq experienced 
will afford much useful information Indian meteorologists 
have long gauged the importance of the weather conditions 
over Asia for the framing of long-period forecasts, and a 
careful study of the minor atmospheric changes over-riding 
the more permanent m asonal conditions of this vast con 
tment will doubtless aid much m advanung our knowhdgo 
of atmospheric circulation 

Rbi-rrrncr has already been made (Oi tober 11, p 
to the banquet given to Sir William Ptrkin in New York 
on October 6 Science of October it> contains 1 paper 
read on that occasion by Dr Hugo Schweitzer des* ribing 
the influence that the discovery of thi mauve dyr has had 
upon the progress of chemical science and a report of 
Sir William Perkin’s own account of the discovery of this 
dye and the development of the coal-tar colour industry 
started by it 

Tub British Medical Journal announc* $ that a congress 
of practical hygiene will be held in Paris on March 36-31, 
1907, under the presidency of Prof R Blanchard The 
work of the congress, which will deal with food 
alcoholism, the rearing of children, the workshop, country 
life, and the colonies, will be distributed among eight 
sections The general secretary of the congress 19 M 
Schaer-V6zjnet 

Bkfork leaving South Africa, Sir David Cull, K C B , 
F R S , who will retire in February next after occupying 
the post of Astronomer Roval at the Cape since 1879, was 
entertained at a farewell dinner Science, art, politics 
literature, commerce, and other spheres of human activity 
were represented, and many testimonies were borne to 
the services rendered to science and to South Africa by 
Sir David GUI The Hon E H Walton, in proposing 
the toast of 4i Our Guest,” referred to the active part 
taken by Sir David Gill in founding the Association for 
th^Advanccment of Science In South Africa, his work in 
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Hying the foundations of a complete accurate survey of 
the Cape peninsula, and his contributions to the progress 
of astronomical science bv observations at the Cape 
Observatory established by him In his reply, Sir David 
Gill took the opporlumtv to insist that all progress in the 
arts has followed the pursuit of pure science, and in- 
cidentally direct* d attention to his own efforts in organ- 
ising new work and in urging th* Gov* rnment to provide 
funds to carry out necessary improvements 

The Home and Counties Wagaztiu fur October contains 
an article, with portrait on “ Peter the wild boy ” who 
was found in the forest of Ilertswold m ir 1! mover, in 
1 7a 5 , and was brought to this country in order of Qui * 11 
Caroline in the following year After in* ffoctual attempts 
had been m ide to get him to speak and to educ at* him h< 
was ultimately est iblished first at ont and th* n at i 
second farm ne *r \orthchurch Herts, when he died in 
1785 I he current statements as to his gn aL climbing 
powers and his habit of going about on ill fours w*rr 
denied by the thin heulmaster of Berklnmsled Free 
School to whom Pe(i r was w* II known Vinous matfirs 
connected wnih kxal history, archit* clure church pi it* 
monumental brasses form th* subjuts of the other 

artules in ihe s une issiu 

In the coursf of in Address d« livered it the ughtunlh 
annual me* ting of th* Association of liononm I nlom- 
ologists, And published in Bulletin No bo of the 
Lntomologi* al Section of the II S Department of \gri 
culture, Mr H German alluded to the prominent position 
now occupied bv the economic entomologist He it is the 
speaker claimed who has enlisted the attention of the 
public and educated it to the importance of entomology is 
applied to agriculture and oth* r hum m cone* rns Ihe 
pure science worker would never haye done tins, and it 
thus his happened that the entomologist who was at on* 
time looked down upon by His fellow-work* 1 with some 
thing in the nature of disdain his t iken first plu* in th* 
estimation of the goner d public and demands ittmtion 
when the recluse laboratory worker gets littl* *onsider 
ation And this js is it should be The lumoiim uitom 
ologjst can claim alt entomology as his ” The n st of th* 
issue is mainly devoted to an mount of the work of 1 hi 
L S Bureau in fighting insects injurious to man md 
cattle, or harmful to crops and trees in ihe United Slate* 
and its dtpendmues The attention of those conurnul 
may be directed to the fact lint on a* count of prco*cupi- 
non, the generic firm Pyrosonu (see p 17 of the Bulletin) 
is not *y ailabl* for the organism of Montana spotted fev*r 

Two additions to the literature arising out of the British 
Assoc 1 ation visit to South Africa have recently reach* d us 
One is a sm all illustrated handbook by Dr U addon 
F R S published by the Union Castle Company and 
dealing with the general features of South Africa and his 
impressions formed during the visit Ihe other is a cun 
rribution bv Mr C F Rousselet on the Rottfera of South 
Africa in the Journal of the Royal Microscopical Society 
for August It contains lists of all the known sprues of 
South Afrua As the author points out collecting * \cept 
at such places as the Victoria Falls, was difficult owing 
to the shortness of the visit and the general dryness nf th* 
country, but if one may judge from the large ratio vvhuh 
Mr Rousselet *s specimens bear to the tot d numb* 1 of 
recorded species there must be plenty of work for m\ 
residents who will search for ponds and ditches in inv part 
of South Africa On the ship, going and *oming Mi 
Rousselet took daily observations of th* plankton cun 
tained in the hose-water 
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M Edible Earth in New Guinea ’* is the title of a com- 
munication by Mr \V Meigen published in Hrttfe der 
Monatsbcru.hu der dtutschen geologttchen Geielfscha/t 
(1905, pp 557-564) The earth in question is found on the 
< ast side of New Mecklenburg, where it is associated with 
decomposed coral , its main constituents are oxides of silica 
tnd aluminium , there is a smaller quantity of ferric oxide 
ind traces of other substances, Including ammonia 
Mincralogically, the earth Is composed of kaolin, hydrar- 
gillite, nnd ferric oxide, it is a fatty clay of yellowish 
colour not unpleasant to the taste and composed of very 
sm dl particles It is used for medicinal purposes and 
imv well counteract the laxative effects of the fish diet of 
dwHlers on the coast The article mentions the more 
important previous contributions to the discussion of the 
question of edible earths, of which, however, but few 
unhses have been published A recent paper was noticed 
in Native of September 27 (p 543) , in vol xxxiii of the 
Journal of tin Royal Society of New South Wales was 
published the analysis of some kaohmte from Fiji 

Thf Bulletin of the Johns Hopkins Hospital for October 
(wii No 187), in addition to articles of medical interest, 
(ontains an account bv Mr D T Macht of Moses 
Mumomdcs, a celebrated Jewish philosopher of the thir- 
teenth century, who was physician to the Sultan Saladin 
and his successor, and the author of many religious philo- 
sophical, nnd medical works In his Ethics ” a complete 
si stem of practical hygiene is given which would well com- 
pare with the most recent U xt-books on the subject, lack 
of exercise, over-eating alcohol and excess are summarised 
as the causes of most diseases Dr T R Boggs describes 
a simple method for the quantitative estimation of the 
proteids in milk The diluted milk is precipitated with 
phosphotungstic acid in hydrochloric acid solution, and the 
volume of the precipitate is read off in an ordinary Esbath 
ilbuminometer tube as used in wine analysis The method 
is accurate to within o 3 per cent to o 7 per cent , accord- 
ing to controls made by Kjeldahl dr terminations 

agriculture in the Virgin Isl inds is dependent upon 
small cultivators progress is hampered by the want of 
tapital In the innual report for 1905-6 of the experiment 
'Uition maintained at Tortola, the curator, Mr Fishlock, 
notes that the peasants are gradually realising the advant- 
\ge of planting such permanent crops as cacao, limes and 
lubber The department also fosters cotton cultivation by 
supplying seed, buving seed-cotton, and preparing the lint 
for m irkct 

Ihf July number of the Trinidad Bulletin contains the 
innual report for the past year, by Mr J H Hart on 
rhe Botanical Department Seedling canes, rubber, and 
cacao form the largest items under plant distribution , 
there was also a considerable demand for young trees of 
Honduras mahoginy, Mtmusops globosa, that furnishes 
batata and Ccdrcla odorata , the West Indian cedar With 
the view of popularising its cultivation, a large number of 
plants of ( ofjia robusta was given away In a note on 
rhe nests of Tngona bees it is observed that the peculiar 
irump< t-sh iped entrance is connected with the danger to 
leturmng bees of being caught by a spider that lurks near 
the opening 

The second number of the Memoirs of the Department 
^ of Agriculture in India is devoted to the subject of Indian 
wheat rusts Three distinct species, Pucctnta gramints , 
black fust, Puccimatgfumarum, yellow rust, and Puccmio 
tritnma, orange rust, are commonly found It was 
observed in 1904 that the first was most rampant in Central 
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India, while the latter two predominated further ndrtfjy^ 
and therefore nearer the district where barberries Are found 
The authors Mr E J Butler and Mr J M 
have at present no explanation to offer for the origlfc 9/ 
the disease year by year The results obtained by Inocu* 
iattng barley with rust spotes taken from wheat plant* 
and vice versd show a considerable degree of specialisation* 
us very few of the inoculations succeeded 

The superintendent of the Indian Museum, Calcutta, 
mentions In his annual report for the year 1905-6 that a 
number of Tibetan and Bhutaneie specimens* chiefly robes, 
brass wart, and religious objects, was added to the art 
and ethnological collections, also various agricultural in- 
struments from Assam The report of laboratory work by 
Mr D Hooper contains, as usual, several Interesting 
analyses From the shoot of the common bamboo a food 
product is prepared, known in Assam as gass~tenga } that 
is eaten with lice, this contains an acid similar to aspartic 
acid thut is probably derived from asparagin Specimen* 
of the bark of Pxcrasvia javantca, used by the Karens as a 
febrifuge, yielded a bitter principle allied to quassun The 
analyses of latices from a number of different species of 
Ficus show that of those examined focus elastica alone 
furnishes rubber of commercial importance 

Attention is directed in the Journal of the Society of 
Arts (vol hv , No 281a) to the soda lakes of Mexico 
on the great desert south of Yuma lhese vast lakes of 
crystals of c irbonnle of soda iro within 3000 yards of 
the sea The> are the property of the Mexican Govern- 
ment, and it is believed that the) may become sources of 
enormous income to the country 

The British Commercial Agent in the United States 
reports that the plan of storing coal under water is being 
adopted at a new plant west of Chicago Twelve large 
cement-lined pits have been constructed with a bottom of 
clav soil Iheir storage capacity is 14 000 tons A 13-inch 
water pipe opens to the pits near the top, so that the coal 
c in be flooded when required 

In the Engineering Magazine (vol xxxn , No j) Mr 
Alfred Sang urges the practical value of industrial museums 
as exemplified by the Conservatoire des Arts et Mdtlers in 
Paris, and what was originally the Patent Office Museum 
at South Kensington While satisfactory results must de- 
pend upon a board of management composed of experts tn 
the various branches of science and of industry represented, 
the author gives examples of exhibits that would prove of 
special benefit to students 

1 

In the Journal of the Franklin Institute (vol cllii * 
No 4) Prof Alfred J Henry, of the U S Weather Bureau, 
gives an account of weather forecasting by synoptic charts* 
The method is based on two well-established facts* the 
general eastward drift of the atmosphere in temperate 
latitudes in the northern hemisphere, and the close relation 
that subsists between the weather and the distribution of 
utmospheric pressure Within recent years there has been 
an appreciable gain in the accuracy of the forecasts The 
period covered by the forecasts has been extended from 
eight to forty eight hours, and instead of forecasts ex 
pressed in very general terms for large areas, definite fore- 
casts are now made for all the larger towns and foe each 
of the States and territories The most important gain 
however, is in the adaptation of the forecasts to the Heads 
of special industries, the perfection of the system of flood 
warnings, and the general improvement in the warnings ol 
severe storms and cold waves 
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'-'tTThs second part, dealing with labour, of tho General 
ftjeptfrt on Mines and Quarries has been issued by the 
Hphte Office as a parliamentary paper (Cd 3179, price 
) It $hoWs that the total nuiriber of persons employed 
AC ftrltish mm^s and quarries in 1905 was 082,343, of 
whom 887,534 were employed at mine* and 94,819 at 
qtfArne* During the venr, 1103 separate fatal accidents 
Occurred at mines and quarries, causing the loss of 1304 
iiv« Compared with the previous voar, there is a dc 
crease of fifty-five in the number of fatal accidents, and 
an increase 0/ ioa In the number of lives lost 1 ho general 
death-rate from accidents at minL* was 1 358 per 1000 
persons employed Of the fatal accidents at mines, 440 
per cent were caused by falls of ground Tive fatal 
accidents were caused by the use of electricity undcrgiouna 
A very unusual accident is reported at Llanhilleth Colliery, 
where one man was lulled and six men injured by tho 
sudden blaut of air cuused by a fall from the side of a 
cavity Some interesting statistics are given showing that 
gunpowder constituted more than 67 pu cent of the total 
weight of explosives used in collieries About 30 per cent 
of tho weight used consisted of permitted explosives, thosi 
most largely used being bobbimfe, saxomte, unmonite, 
roburite, and westfahte Other statistics show that there 
were 295 collieries where coal-cutting m ichines were at 
work, the total number of machines being 94O The tot il 
quantity of coal obtained bv the aid of these machines 
in 1905 was 8 102,197 tons 

We have received from the director of the Geological 
Commission C ape I own, South Africa, tho first separately 
issued sheet of the geological map of Cape Colony The 
geology is bv the director Mr A W Rogeis Mr E H f 
Schwartz, and Mr A I Du Toit The colour printing is 
clear and there is not too mu< h det uf The size of the 
imprint is 21$ inches bv 27 inches, (he si Me is r inch=i 
1600 Cape roods which is equivalent to about 3 7 miles 
to the inch The commission is to be congr itulnted upon 
the production of an excellent map 

Part i vol \x\iv of the Records ot the Geological 
Survey of Indi 1 contains two reports upon occurrences of 
coal, one in the foothills of Bhutan In G E Pilgrim, 
the other in the Kotlr Tehsll of the Jammu State (Dandli 
coalfield), bv C M P Wright Mr Tilgnm contributes 
also some notes on the geology of Bhutan , Dr Diener 
supplies notes on some fossils from the Halorites limestone 
of Bambanag C IiflF, in which he desrribes a new genus, 
r Martolites near to Celtites of Mojsisovics, and a new 
species of Halorites H trottert He also describes the 
Upper Triassic fauna of Pishin In the appendix, analyses 
are given of three samples of muds from the Travancore 
coast 

Thb Retidtconto of the Bologna Academy is sometimes 
rather late in appearance, but the thre^ last numbers 
(1902-5) contain one or two papers of more than passing 
interest Prof Guido Tizzom in the name of Dr 
BohgiovannI fe ad a note on the influence of radium on 
the virus of rabies It was shown that radium ravs rapidly 
destroyed the virus, both when contained in tubes and 
■*h?n applied to animals within an hour or so of their 
infection, and methods were found by which animals 
already suffering could be cured with certain results The 
previous number (vol vni ) contains an account of the 
botanical results of the two scientific expeditions to Monte- 
negro organised by the Italian Government in 1902 and 
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A iaier bv M Fdouard Colhgnon on the solution of 
the cubic equation is published in abstract in the Pioceod 
ings of the Edinburgh M ithematical Society, xxiv (iqofd 
It is based on the propertv that everv cubic can be reduced 
to one of the ihret forms x 3 1= const int 01 x s ±x- constant 
By tabulating tho values of x' + r 'ind x 1 — x for different 
values of x t the roots may be found in the same vv i\ th u 
intilogarithms are token from a table of logirifhms 
The properties of the roots an discussed in connection 
with the graphs of x 4 ± x and it will be noticed without 
going further m(o the detaiK of the paper that the turning 
points of the curves determine vi r\ simply th< conditions 
for three or one real roots ihe author ixvmims how 
fur a similar method is applic ible to turns* of highir 
degree 

We havr ollcn directed attention to the excellent soi n s 
of monthly volumes entitle*! tht Practical Photoffrapht t 
edited bv the Rev F C Lambert, and published bv 
Messrs Hodder and Stoughton It wis found that the 
si/e of page was rather too small to show off effective!* 
the fine reproductions from well-known photographs which 
were a distinct feature of the series In Apul list i hr 
size of page was douhlcd and since that d ite we haw 
received the monthly issues which indicate the wist 
policy of such a change The present series is now t<rimd 
(he Practical and Ptctortal Photographer, and is ismu d is 
a library series the price being the same is tht previous 
volumes namely one shilling Tin Oclobt r nunibei is 
full of interesting matter and is illustrated bv sevt nteen 
reproductions 

From Messrs Newton and Co vve hive reieived 1 
simple convex Itns of 2 5 inches diameter having a foe d 
length of about 6 feet On a small portion of the pcnpturv 
of the lens is firmly sealed 1 metal base carrying a small 
screw which enables the ltns to be easily fixed to the 
end of a walking stick or umbrella Die lens and attuh 
ment are enclosed in a neat leather c ise, which can be 
comfort ibly earned in the waistcoit pocket I his ‘ urn 
lens,” which has recently been patented by Major B uh n 
Powell, serves the purpose of a low power pan of 
opera-glasses without the trouble of carrying them Du 
use of such a lens in this m inner is not new, but the pit 
sent form of mounting will make it of more general strvice 
than hitherto Those who possess approximately norm il 
eyesight would find great comfort in having readv at h uul 
such an easy means of magnifying distant objects When 
placed on the end of a stick and the 1 itur held out it 
arm’s length, the object observed is seen it the gre itest 
magnification and even it less distances the object is 
always in focus, but not so much enlarged The simplicin 
and portability of this “ unilens ” should find f ivour with 
mam who are in search of a pocket felesi ope 

Inf first pirt, comprising no lrs-* thin 1417 title ^ of 
a valu ibte catalogue of important works, rhuflv old and 
rare on matncmuties, astronomy physics, chemistrv uul 
kinclttd subjects has just been issued bv Messis H 
Sotherm and Co This “Bibliotheca Chenuco in dhe 
maticv ” will be completed in three or four pait^ whuh 
will be issued at intervals of i fi w months each 1 h 
part just received has on the first p igc works bv Iin^t 
Abbe, \b«l, and Abertrombv, and the list titles u< of 
works bv Galileo Among numerous otlw r volume aid 
memoirs included in the catalogue are i rnp\ of the \<r\ 
rare fiis*- (dition of the great work of Copernicus * D< 
Revolutionists Orbtum Coelestlum ” (154?) which ton 
menced a new epoch in the historv of astronoim the first 
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printrd edition of Euclid's “ hlementa Geometrise ** 
(1482) the first edition of de Gaus’s “ Les Raisons des 
Fortes mouvantcs ” (ibi^), to which, according to Arago, 
is dur the invention of the steam engine, Daguerre’s de- 
scription of his invention of the Daguerreotype process of 
photography (i8pj), and the eirhest works op ballooning 
Bibliophiles and librarians looking out for scientific works 
of great rarity and interest, or for volumes of Proceedings 
of scientific societies and standard books on the exact 
suent es, will find it an advantage to consult the interest- 
ing catalogue the first part of which Messrs Sotht ran 
have just published 

Messrs Gforge Philo and Son, I tp , will shortly 
issue a noVel perpetual calendar invented by the Rev J \\ 
Wiles It is claimed that by a simple arrangement the 
laUndar will show the day of the week of any day in any 
veir from the beginning of the Christian era to the end 
of time 

Mr \\ \ SuhNSTosi, F R S has revised, and in some 

inst ince-. amplified the essavs he recently contributed to 
tin Comhtll Magazttu , and they will be published by 
Messrs Smith, Elder and Co to-morrow under the title 
of The New Physics and Chemistry i Scries of Popular 
Fssivs on Phvsu d and Chomuul Subjects ” 

Ml-SSKS \kcH 1BAI P ( ONSTAllIK AND Co LrD , Will pub- 
lish v(r\ shortly a volume by Prof E Ray I ankester 
F R S entitled 44 Ihe Kingdom of Man,” < untaming a 

stati ment of th* present position of scicntifii knowledge 
and the promise of the future 

Dtf second quaru rl> number of Science Progress tn the 

Twentieth Century has now been published by Mr John 

Murrav The ten articles included in this issue of the 
m vv scientific quarterly r* view range over many depart 
ments of science, and should appeal to a wade circle of 
renders 

Ihe first pirts of two works of science which are being 
published serially bv Mr Fritz I ehmann, Stuttgart, have 
bien received The Macrolepidoptcra of the World ” bv 
Dr Adalbert S* itz is to be completed in 100 parts and 

Das Minerulreuh ” by Dr Reinhard Brauns, in 

seventy -live parts Both works are illustrated by excel- 
lently produced coloured plates Messrs Williams and 
Norg Ue ar< the agents of the publishers in this countiv 

OUR ASTRONOMICAL COLUMN 

Astronomical Occurrences in Novfmber — 

Nov 5 uh 24m to I2h 34m Moon occults v Gcminorum 
(m»g 4 1) 

9. 9h Mercury at greatest elongation (E 23 0 o') 

10 i2h 17m to 13b 33m Transit of Jupiter’s Sat IV 
(Callisto) 

rr 7h 15m to lob 15m Transit of Jupiter's Sat III 
(Ganymede) 

15 Saturn Major axis of outer ring =41" 27 , minor 
4' 64 

9 h 33m Minimum of Algol (0 Persei) 

15 Venus Illuminated portion of disc —0070, of 
Mars ~o 959 

15—16 Epoch of November Leonids (Radiant 151* + 23°) 

17-21 Epoch of November Andnmedids (Radiant 25* T 43 0 ) 

18 6h 21m Minimum of Algol (0 Persei) 

18 loh 45m to I3h 46m Transit of Jupiter's Sat III 

(Ganymede) 

19 5h 30m to 6h 34m Moon occults 0 Sagittarii 

{mug 39) 

25 I4h 1 rife to I7h 12m Transit of Jupiter's Sat III 
(Ganymede) 
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Greenwich Observatory and The Powjkr — 

At the meeting of the Astronomische Gesellschoft recently 
held in J#na (September 12-15) Dr Foerster directed atten- 
tion to tne erection of the large generating station near 
to Greenwich Observatory and the consequent interference 
with the work of the institution After Prof Dyson had 
described the unfavourable position in which the observ- 
atory is situated, a resolution having the following effect 
wib passed — That the convention of the International 
Astronomische Geseltschaft, meeting tn Jena, in view of 
the communication made in the latest report of the Green- 
wich Observatory expresses the hope that the loss which 
w r ould be occasioned if the observatory were removed may 
bf avi rted The resolution also expressed the hope that 
as Greenwich has succeeded in establishing itself as the 
standard place all future proposals to remove it may like- 
wise be averted Msfronotmsi he Nachnehten, No 4127) 

Lunar Cuvnces — In No 588 of the Astronomical 
Journal Prof W H Pickering discusses Mr StebbinVs 
observations of tho lunar crater Linn£, made during the 
eclipse of the moon which took place on February 8 190b, 
and compares them with the similar observations made at 
the same time bv Prof Frost Although sorrte slight doubt 
exists as to the precision of one or two of Mr Stebbins’s 
measures the curve showing the change in diameter of 
the spot surrounding Lihn£, according to his observations 
agrees m general with the similar one obtained bv Prof 
Frost Both show a substantial increase in the diimeUr 
lmmedi itel> after the passing of the earth's shadow Prof 
Pickering ascribes this increase of diameter to the deposi- 
tion of hour frost or something analogous to it, caused 
by th* drop in temperature consequent upon the screening 
off of the sun’s rays bv the opaque body of thi earth 
This phenomt non has now been observed by six observers 
I working quite independently several of whom were 
originally prejudiced against it therefore Prof Pickering 
considers that it may be accepted as confirmed 

The variation of the diameter of the spot during the 
ordinary course of lunation has similarly been confirmed 
by several observers one of whom, Dr C W Wirtz dis- 
cusses his observations at some length in No 4118 of the 
Qstronatmschc Nachnehten 

Ecliise Observations — In No 9, vol xxxv of the 
Wctnorte della Societd deglt Spettroscopistt Itaham Prof 
RicccS concludes his account of the eclipse observations 
made by the Italian expedition to Alcala de Chive rt in 
August, 190s Among other matters he discusses “ white 
prominences,” and describes those seen during the eclipse 
in question as faint and indistinct, especially in the lower 
parts and appearing as little more than a whitish shadow 
projected on to the background of the corona lie also 
suggests that these objects are in nature somewhat of an 
mttrimdiate stage between the prominences and the true 
coronal streamers 

Fstimntmg the height of the various layers of the solar 
atmosphere by two independent methods, Prof Ricci found 
that that which he calls the 44 reversing layer ” or the 
stratum producing the so-called 41 flush spectrum,” extends 
to some 3* or 2000 km (1250 miles) That part of the 
chromosphere which emits D, and F especially his a height 
of about 7* to q * whilst the calcium vapours of the chromo- 
sphere extend to about from the base Photographs 
tiken on special plates with a prismatic camera show that 
the maximum brightness of the continuous spectrum of the 
corona occurs in the vellow ind red regions 

Thf 7odiacai Light — During the past summer Prof 
Barnard at the Yerkes Observatory, m ide a number of 
observations of the zodiacal light, the results of which he 
now publishes in No 2 vol xmv , of the As trophy weal 
Journal On June 22 he paid speciul attention 
phenomenon, and found it to be much more extensiv«^uff 
he had previously supposed Ho concludes that the ligriB 
ixDnds at least 05° north and south of the sun (assuming 
the southern extent to be the same as the northern), a 
value tonsiderably larger than that arrived at by Prof 
Newcomb observing in Switzerland^ in thp summer of 
190s 
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Th* Mira Maximum of 190b —In No 4110 of the istro 
newsthe NdchrtchUn Prof Nijland publishes the results 
fcf hi* observations of Mira made during the period 
August 34, 1905, to February 34, 1906 The curve accom- 
panying th«f paper shows that a sharp maximum occurred 
\on January 3, when the star’s magnitude was 39 This 
was preceded by a very flat minimum of about the ninth 
magnitude, extending from the commencement of the 
observations until November 9, 1905, and then a stceji 
ascent to the maximum The lowest magnitude, 905, 
Occurred on September 23, 1905 

UhlkOROI OGY Ot 7 II h NILE VALIEV 1 
' 1 'HK Egyptian Survey Department, constituted some 
A years ago, is adding largely and rapidly to our know- 
ledge of the hydrography, geology, and meteorology of 
the Nile basin The director-general, Captain Lyons, R E , 
has prepared and issued a monograph dealing very fully 
With the physiography of the Nile basin In this work, 
which was reviewed in Nature of September 6 (vol lxxw , 
p 461), he combines the results of former observers and 
investigators with the data accumulated during the past 
ten or twelve years by his department It is a storehouse 
of information relating to that most remarkable, and until 
recent years most mysterious, of rivers 

We propose to give a brief statement, based on the 
information contained in the monograph of the more 
important features of the meteorology of the Nile Valley 
und their relations to the physiography of thr whole area 

ihe river obtains its supplies from two collecting areas, 
ont the equatorial lake plateau (between lal 5 0 S and lat 
3° N and long 28° and 33 0 E ), and the srrond the 
Ab)ssiman mountain and plateau area (between lat 7 0 N 
and 1 4 0 N and long 35 0 and 40° E ) 

The former is the larger catchment basin, and lticludi b 
the Victoria, Albert Edward, and Albert Lakes, which serve 
as reservoirs to store the rainfall of the whole region 
ihe Victoria lake (equal in urea to Scotland) is about 
4000 feet above the sea and is slightly lower thin the 
mean level of the plateau The ground rises slightly to 
thf south and fist, and rapidly to the west to Ihe elev ited 
pe tks of Ruwenzori, which separate it from the rift valley, 
m which are situated the Albert Ldw ml ind Mix rl I nkis 
connected by the Semhki River The catchment area of 
ihe Victoria Lake is only of conipar itivelv small extent 
not more than twice the area of the lake, the level of 
which hence varies very slightly with the season Ih* 

\ ictorla Nile, which issm s from the north of the lake, is 
pri cipitated over the Ripon 1 ills, and theme passes over 
flat marshy ground to thi Choga Lake Swamp and do- 
st ends by a series of rapids and finally bv ihe Murchison 
halls, to the lower level of the Albert Lake at its northern 
extremity in lat N 

Ihe Albert Tdward and Albert Lakes, with tht ir 
tributaries, appear to collect a larger volume of water 
than the Victoria Lake The Victoria Lake discharges bv 
the Victoria Nile a nearly constant amount averaging 300 
cubic metres per second and the Albert Lake miounts 
varying between 500 and 1100 aubio metres per second 

The discharg> of the like system is tarried off north- 
wards from the Albert 1 akt bv the Bahr-el-Jebel or 
Albert Nile ns it is called by Sir William Willcocks It 
descends rapidly from a level of 2*00 feet to 1500 fr*ft at 
Gondokoro (lat 3 0 N ) in a narrow channel with numerous 
falls and rapids end th» ncc to lake No (Int 9J 0 N) 
through an extensive flat and swampy region It is joined 
at Lake No by the B ihr t l-Gazal and about eighty miles 
further down stream bv the Sob at The former drains t 
large portion of the Soudan, its head-w Uers being chieflv 
in the equatorial belt The Sobat is formed partly by 
drainage from the same bflt ind partly from the southern 
face of the Abyssinian plateau 

Between Lake No and Khartoum the mam stream is 
now known as the White \ T ilr The discharge of this 
river below Lake No varies to a slight extent during th< 
vear, and averages onlv 350 cubic metres per second and 
hence considerably less than the supply passing into the 

1 Phydosraphy of the River Nile and it* Bann By Captain 

B. O Lyons, R S , Director Gencrnl Egyptian Survey Department 
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river from the Albert Luke Ihe differ* ncc represents the 
loss by evaporation in the extensive swamp region through 
which these streams flow i hat* of the Sobat is only con- 
siderable during the rainy season, from April to December, 
ranging between 380 cubic metres and 1470 cubic metres 
per second Ihe White Nik below the junction of the 
Sobat (lat pi 0 N ) to Khartoum (lit 13^° N ) receives 
no affluent, and flows in a broad valley is a wide stream 
of moderate velocity This pait of the Nile plays a sub- 
ordinate but important r6le with respect to the Nile floods 
l rom May to September the flood water hrought down by 
the Sobat River is ponded up or hold bai k in this rcath of 
the Nile, and hence docs not contribute to the lower 
Nile flood Captain I yens states that this actirin stores 
up an average of about 1500 million cubic metres from the 
Sobat flood, which is supplied to the Nile in October, 
November and December thus prolonging the period of 
the Nile flood, and drla>ing the fall of the Nile to iu 
low-water stage 

The main flood water of the Nile is brought down bv 
the Blue Nile and the Atbara from the Abyssinian pluUau 
The rainfall occurs between June and September and is 
immediately discharged down the hills into the valley', 
the greatest portion down thi Blue Nik , which joins tin 
White Nile (then forming the Nile) at Khartoum l he 
maximum flood of the Blue Nile is about 12,300 cubic 

metres ind of the Atbara 5000 cubic metres, per second 

The Nile flood proper is hence due solely to rainfall m 
the Abyssinian and adjacent Soudan area it commtnos 
in June and reaches its maximum about the end of \ugust 
or beginning of September Thr maximum height of 
the Nile flood, or the total discharge during th* flood 

period mav hone* be accepted as a measure of the tot il 
rainfall over that irea, just as the variations of (he \ a turn 
ind Albert lakes represent I he seasonal \ iri itions of l In 
r onfall in then latihment arras 

Iht Nile below the junt tion of the \lbara (lat 1S 0 \ 
to lat 34 0 N) rnems no iffluents, and flows in i 1 mn- 
pirativelv narrow vulkv, over which the flood wains with 
their rich alluvial contents ire distributed by me ms of 

i v 1st sj'.tem of canals 

Tin Nile basin mav heme be dividnl into three art is or 
regions not differing gnntl\ in breadth from south to 
noith The most southerly is thi oqu itnri d lake bill 

between lat 3° S anil 3 1 \ an int» rmediate region 
hi tween lit 3 0 N and iat jK° N indudts thf S>ud in 
ind Abvssimi and the northerlv region umipiises t he 
lower Nile basin from lit 18 0 N to the Mrditrrnm m in 
lat 34 0 N The low rivi r supply (J muirv to Mav) is 
chiefly dm to discharge from the 1 qu itoriil 1 iki area ind 
the summer flood supply to disthirgt from the Ahvssimin 
rpgion 

The following gives a sketch of the more mipmiinL 
fi atun s of the nu teorologv of the Nib basin b ised on 
the important information and d ita of < ipt un 1 vons s 
monograph 

Temperature is remarkably uniform in the cquiiorid 
lake rpgion Thus at Fntphbi on the north shine ot the 
Victoria Nyanza, it ranges onlv betwun i mem of 72 0 7 
in January and 70° in July In the Nile b ism noith of 
ibout lal 5° N lemperaUirr is lowest in J inu iry ind 
ittains its maximum in May in lh< southern hall of ihi 
v illey south of Khartoum md m July in \ubn ind 
Fgvpt Ihe annual range ot tempi rulur* inurMs north 
wards from the equatorial b< It to not them Ig'pt Ihe 
greater part of the Nile b ism is within thr tropu s md 
is throughout the whole year char u tensed by high tempt r 1 
ture fh it portion of it between lit 15 0 N and lit 
18 0 N (m which are the meteorological st itions of Kb ir 
toum Berber and Dongola) is the hotti si and dm si aienn 
the Nile b ism It hns an elevation of ibout 1200 teet To 
the south is the comparatively damp and roohr region of 
(hr Bahr d-Gazal, the Albert Nile and the like pin. i 
whilst to the north the valley descends slowly to the n 
lativolv cool Mediterranean coast This -the Soudan hot 
^rca— is one of the hottest regions in the world I he 
following gives a comparison of the mean monthly maxi 
mum temperature of Berber in that area and of Jacobahai' 
the hottest station in India and also of Mass iw 1 on llv 
Red Sea in thr same latitude ns Berber — 
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Mean Maximum Temperature 


lanuary 

Berber, 

Lat if N 

86 7 

Jacob* bad, 

JLat, a8 N 

73 0 

Massawa, 

Lat 15 N 

84 2 

J ebru&ry 

90 0 

77 9 

»S 3 

March 

96 6 

yi 1 

87 1 

April 

May 

106 0 

103 1 

90 5 

1 10 5 

111 6 

94 «; 

[une 

112 1 

112 7 

99 5 

July 

10 8 5 

107 8 

101 6 

August 

no 3 

103 8 

101 5 

September 

108 5 

103 5 

97 7 

October - 

104 0 

98 6 

95 0 

November 

96 0 

86 8 

89 6 

December 

89 6 

76 7 

869 


1 he chta show t h it at the hottest period from May 
to September, the high-tcmpcraturc conditions arc as 
intense in the Soudan hot area as in Upper Sind, and 
are more prolonged ind persistent This hot area plays 
a v* ry important part in the meteorology of the Nile basin 
It is throughout the whole year much hoLter than Lower 
bgypt Tl ie difference between the mean day temperature 
at Berber and Alexandria increases from 8° in January to 
Jb° in Aprd and May It thence diminishes under the in 
flu* nee tf the monsoon lalnfall in the Soudan region to 
8° in August and increases to a second maximum (12 0 ) in 
November It is undoubtedly due to the presence of this 
permanent hot area in the central Nile basin that 
northerly winds prevail almost continuously m the north* rn 
half of the basin (tc north of Berbf r) The Massawa 
dat i also indu Up that the hottest portion of the Red Sea is 
from io° to i6° cooler during the day hours from March 
to October than the land area to the west As the width 
of the Red Sea in lat 15° to ao° N is about 300 miles, it 
is evident that the presence of this relatively cool area will 
modify consid* rably the air movement ^nd pressure dis- 
tribution in the adjacent land areas, more especially the 
Soudan compar itively low-lying area. 

Much less js known of the pressure distribution than of 
temperature in the Nile basin Barometric observations ire 
being taken at a considerable number of stations When 
the elevations of the observing stations have been accurately 
determined by the Survey Department, it will then be 
possible to give, for the first time, a satisfactory sUtmunl 
of the changes of the distribution of pressure during the 
veer It is to be hoped that this information will be 
available in Captain Ljons’s monograph on the meteor- 
ology of the Nile basin which we believe he has under 
preparation Comparison of the temperature conditions of 
northern India and of the Nile basin suggest the probable 
pressure scheme Pressure in January and the following 
three or four months is probably lowest in the interior 
regions of Africa to the south of the equator An mde 
pendent loc *1 low pressure begins to form in the Soud in 
hot area in March, and intensifies to some extent In April 
and May This low-pressure area limits the advance of the 
monsoon winds In that region in the same manner that the 
low-pressure area in Baluchistan and Sind and the Hima- 
layan mountain barrier, limit the northward extension of 
the south-west monsoon winds in India During the pmod 
from June to September an extensive low-pressure area 
extends from the Soudan across south-west Asia to Upper 
India hut it )<* probable that the Soudan depression, due 
to the local thermal conditions, maintains an independent 
existence from the Upper India depression and is separated 
b\ a belt of somewhat higher pressure across the Red Spq 
This is not confirmed as vet by observation Captain 
Lvonx how* ver indicates in the chart of the mean dis- 
tribution of pressure in northern and central Africa in Julv 
his conviction that a local belt of low pressure stretches 
across central Africa between lat 12 0 N and 18° N This 
either fills up in October and November or 1$ transferred 
southwards 

The air movement in the Nile basin is on the whole com- 
paratively simple It is almost continuously from north 
to the north of lot 17 0 or 18 0 N (Berber) and is hence a 
drift up the galley due to permanent temperature nnd 
pressure difference* between the east Mediterranean and 
Upper Nile valley Also in the extreme south of the 
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basin (in the basin of the Victoria and Albert Lakes) It t#, 
so far as is indicated by the available data, almost equatt 
persistent, but from the opposite direction, that U, Iron* 
south and south-east That region 1* hence, during nearly 
the whole year, within the sphere of the southeast trades* 
lhe movement 1* apparently for a short period in the early 
months of the year light, variable, and irregular, but 
chicflj from north 

lhe air movement m the intermediate region between 
the equator and lat i6° N to 18 0 N is typically monsoon 
During one period of the year dry land winds (from the 
north) prevail, followed during the remainder of the yetrtr 
by humid oceanic wind* (from south or WMt) The in 
fluence of the Soudan hot area begins to be shown in 
March, and winds alternate between northerly and 
southerly directions in April and May Thus at Khartoum 
the percentage of steadiness decreases from about qo per 
cent in January to 40 per cent in May In the beginning 
of June a change similar to that occurring in India in 
that month is initiated Steady winds, the continuation 6f 
the south-east trade winds, which have previously given 
heavy ram to the equatorial luke area, prevail during 
the next three months Tho direction of the air move- 
ment rapidly changes in proceeding northwards from 
south to west, determined by the position of the Soudan 
low-pressure area and action due to the earth's rotation 
lhe current hence advances directly to the Abyssinian 
mountain or plateau area, the axis of which runs due 
north and south, its forced ascent over which gives rise 
to the heavy precipitation over the greater part of the 
pi ttenu No rain falls at this time in the Red Sea coast 
districts on the lcc side of the plateau lhe plateau hence 
plays (but much more completely) the same part for the 
Abyssinian branch of tho south-west monsoon current that 
the West Chats play with respect to the Bombay branch 
This movement holds steadily until September, when the 
monsoon current contracts southwards and light, northerly 
winds extend slowly to the neighbourhood of the equator 
There is hence a clearly marked monsoon alternation of 
winds and of season (dr> and wet) in the intermediate 
area between lat 5 0 N and lat 18 0 N 

The distribution of the rainfall in the Nile basin is 
very cleirly exhibited in a series of monthly charts in 
Captain Lyons’s monogiaph A chart showing the amount 
md distribution of the average annual rainfall would hive 
been a useful and valuable addition to the series Charts 
of annual or seasonal rainfall are, as a rule even more 
valuable for comparison than charts of monthl) rainfall 

The air movement has shown that the Nile basin may 
be divided meteorologically into three areas viz the am 
of dominant northerly winds (north of lat 17° N ), the area 
of alternating monsoon winds between lat T7 0 N and 
the equator, and the area of dominant south-easterly, 
winds south of the equator The rainfall differs greatly 
in its characteristic features in these three areas In the 
northerly region it occurs during thr winter months, as in 
Sjria, the Euphrates valley, and the Iran plateau, and 1 * 
small and very variable in amount lhe average annual 
fall at Alexandria ind Suakim is about 5 inches, at Port 
Said 2 inches, and at Suez \ inch In the intermediate 
monsoon region practically no rain falls from November 
to April Thunderstorms occur in *May, chufly in the 
southern districts, and frequent heavy run from June to 
September or October according to position The rain- 
fall is heivlest on the western and central portions of the 
plateau In the Himalayas the rainfall is, as a rule, 
heaviest at an elevation of about 4000 feet The 
Abyxsmnn data are too scanty to show whether there is 
any line of maximum rainfall lower than the level of the 
interior plateau or higher mountain ranges, where the 
highest elevations exceed 15,000 feet 

The precipitation In the equatorial lake region a 
double maximum and minimum in its annual vtij$&tion, 
related, as Captain Lyons points out, to the apparent 
movement of the *un The rainfall is small in amount 
during the period of heavy rainfall in the monsoon region 
from June to September It is heavy from October to 
December, and again in March and April, and tfc light 
to moderate during the intervening months of January and 
February, and moderate m Mav 
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v following summary of the annual rainfall an the 

Uopw -Nile basin Is taken from Sir William Willcocks’s 

N 1 U lit 1904*'’ In the catchment basin of the Victoria 
4 ^ 4 . Albert Lakes, the mean annual rainfall may be taken 
a* 50 Inches, with large fluctuations between good and 
bhd years f oyer the Albert Nile region it ia about 40 inches, 
w>tb severe droughts occasionally and excessive rain in 
4 ome year* In the catchment basin of the Sobat River it 
probably averages 40 inches, and in that of the Bahr-el- 
Garal region 30 inches The rainfall over the Abyssinian 
plateau may be taken as 50 inches, and in the lower reaches 
of the Blue Nile and Atbara 30 inches These are un- 
doubtedly rough estimates, but, so far as can be judged 
from the exact data given for a number of individual 
stations in Captain Lyons’s work, they are approximately 
correct values They also indicate that the mean annual 
rainfall over the Upper Nile basin differs little from 
40 inches This is a somewhat remarkable result, as it 
agrees closely with the average rainfall in India, which, 
according to Blonford, is 4a inches 

The rainfall In the equatorial lake belt resembles in its 
seasonal distribution that of Ceylon, and that of the inter- 
mediate region (the Soudan and Abyssinia) that of western 
India In western India, as in the East African monsoon 
region, the cool and dry season is rainless, with clear 
skies and light to moderate land winds The rains in 
each agree in period, in the comparative suddenness of the 
change from the dry to the wet season, m the occurrence 
of almost daily heavy rainfall, and also in the rapid with- 
drawal of the humid currents at the end of the season 
The meteorological data indicate dearly that the rainfall 
in both areas is due to the rapid extension of the south- 
east trade winds northwards from the equatorial belt at 
the same critical epoch, and probably under the same 
general conditions There is one very important difference 
The monsoon current in the Nile basin does not extend 
beyond lat 16° to 18 0 N , being bounded to the north, not 
by a range of mountains, but by an area of permanent 
low pressure during the season, due to thermal actions 
It curves rapidly from south to west, and is hence deter- 
mined directly to the western face of the Abyssinian 
plateau and mountain masses which in their highest points 
attain an elevation of 15,000 feet The Bombay current 
in India extends as far northwards as the East Punjab 
(lat 30° to 35® N ) where its further progress is barred 
by the Himalayas The Abyssinian plateau exhausts the 
humid current much more completely than the West Ghats 
as the rainfall at Massowa and other towns on the Red 
Sea to the east of the plateau is practically ml 

It would be interesting to determine whether the humid 
current is converted into a vertical movement over the 
plateau or whether it continues to march eastwards, and 
perhaps to contribute to the monsoon rainfall (of the same 
period) in the mountain region of Yemen, in south-west 
Arabia 

Captain Lyons has> devoted considerable attention to the 
question of the variations of the Nile flood, and hence of 
the rainfall in the Nile basin, from year to year Ihe 
data show that very large variations occasionally occur 
amounting to ±35 per cent of the mean He infers from 
the data of years that they do not exhibit any regular 
cyclical variation, and hence that they cannot be directly 
correlated with the cleven-vear sun spot period or the thirty- 
five-year Bruckner period 

It is now, we believe, fully established that Abvssmia, 
India, and Burma, with the Malay Peninsula, receive 
nearly the whole of their rainfall from the same vast 
reservoir and evaporating area, the Indian Ocean and seas 
and under the same general meteorological conditions and 
by means of the same general air movement These facts, 
on the one hand, indicate a probable similarity or 
parallelism of the seasonal variation of rainfall in all 
three areas due to general conditions in the contributing 
oceanic area, and, on the other, an unequal and unlike 
variation due to variation of local conditions in the 
three large areas of distribution , also as the rainfall of 
the Abyssinian plateau Is due to the same branch of the 
monsoon current as that of western India, any parallelism 
pf variation Is more likely to be exhibited by these two 
regions than by either compared with Burma or north- 
eastern India (dependent on the Bav monsoon current) 
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The actual variation in any one year will hence be du» 
to the resultant of the general and of the local conditions. 
It is also probable that the largest variations will be due 
to the general variation over the whole area of suppl) 
The data furnished by Captain Lyons are, on the whole 
in full agreement with these inferences The most remark 
able case of similarity of seasonal variation is exhibited 
by the data of the past fourte* n years The following 
gives comparative data of the rainfall of India and of the 
Nile floods from 1892 to 1905 The former data are 
obtained from the Indian meteorological publications, and 
the latter from Captain Lyons’s memoir — 


Year 

Ratio of mean 
actual to normal 

1892 

rainfall in India 

I 12 

1893 

I 21 

1894 

1 J 5 

1895 

095 

1896 

088 

1897 

0 99 

1898 

1 oz 

1899 

0 73 

1900 

0 99 

I90I 

0 90 

1902 

0 95 

1903 

1 05 

1904 

? below 

1905 

much below normal 

Penod 1892 4 

1 16 

n 1895*8 

0 94 

tl 1899 1903) 
or 1905 / 

0 93 


Ratio ot 
actual to normal 
Nile flood 
I 20 
O99 
I 22 

I <5 

I 06 
o 89 
1 07 
o 63 
0 89 
o 87 
o 63 

0 89 

075 

065 

1 14 
I 05 

o 78 


It IS a noteworthy fact that the Abyssinian rainfall, as 
indicated by the Nile floods, is subject to much larger 
range of variation than the rainfall of India, as might 
perhaps have been anticipated The data show that from 
1892-4 the rainfall in India and in Abyssinia (assumed to 
be roughly proportional to the total Nile flood) was in 
considerable excess from 1892-4, about normal from 1895-7 
and more or less in defect from 1898 to 1905 The 
parallelism would have been more exact if the rainfall of 
western India had been given instead of that for the wholi 
of India The 1896 drought in India was due chiefly to 
the weakness of the Bay current, and not of the Arabian 
Sea current It may be noted that the data for the v in- 
ations of the level of the Victoria Lake igrce generally 
with those of the Abyssinian rainfall, as indicated by the 
Nile floods Thus according to Captain I yons 1892-3 
was a period of high level, 1896-1902 a period of falling 
level, and 1903 a year of rising level This renmrkabli 
parallelism strictly in accordance with the goner *1 simph 
inferences stated above, suggests two problems for the con- 
sideration of meteorologists 1 hese art , first, the causes 
of the large variations from year to ye ir of the rain supplv 
over the immense land area of India the Soudan and 
Abyssinia, and, secondly, the determination of an\ invan 
able antecedent conditions which may serve as indications 
and be utilised for forecasting these variations Captain 
I yons in the last chapter of his memoir takes up both of 
these problems, but acknowledges that his investigations 
are only in the introductory stage It is however, interesi 
ing that his present conclusions on the whole agree with 
those of Indian meteorologists He shows, for example th it 
pressure in the Egyptian region is below the normal m 
seasons of good Nile floods and vice versd This is th* 
usual relation between pressure and rainfall in India, and 
is also in accordance with theory Captain Lvons iN<> 
points out that the monsoon variations of pressure ire fr* 
quently, if not invariably, the continuation of similar con 
ditions which have prevaded for some tfme previoush 
This is also in accordance with Indian experience H» 
also points out that they are probibly in some c is* s re 
lated to the widely distributed variations of pressure siudied 
by Sir Norman Loekyer and Di Lockver, and also to 
the long-period variations in India 1 he latter ire mark* d 

by or accompany prolonged abnormal variations or anom i 
lies of the Indo-ocenmc air movement He also considers 
that they are occasionally determined by variations m tlu 
position and intensity of north-east Atlantic anticyclones 
This is bv no means improbable but until more i* known 
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of the aitions that determine the displacement of the more 
or less permanent anticyclones it is doubtful wheihrr an 
occ istunal lomudcna could be accepted as sufficient 
evidfmt to est tblish a relation borne meteorologists we 
bthrvi consider anticyclones to be comparatively inert 
misses and others on thi contrary as sources of action 
1 hey are rem irkably persistent in position and th trailer 
md then viri Uvon of position from om period to another 
in siuth w stern Europe is closely rel ited to the abnorrnali 
tics of weilh i \Vh<n theoretu d opinions differ so largely 
it is ilmost certain th it it will require twenty five to 
fifty \ears data at the leist to test the relation between 
the Abtssimm rainfall and the position of the anticyclone 
in south western Puropt or the adjacent Atlantic 

AMV PHYSICAL AND ENGINEERING DE- 
PART MINIS Ob THb UNIVERSITY OF 
EDINBURGH 

^PHl new buildings for the natural philosophy (Prof 
WaiUrcgor) and engimering (Prof Hudson Bearc) 
departimnts of the University of Fdlnburgh were opened 


century— a movement which he believed would be Con* 
ducted with e\er increasing acceleration through the 4trher 
years of the present century He wag glad alto to have 
an opportunity of saying to Lord Elgin that the work he 
had done as chairman of the Carnegie Trust was a ^ork 
for which he had earned the gratitude of every irian 
interested in the fate of the Scottish universities and m 
thf maintenance of the position which Scotland had held 
for more than 150 years in the world of learning Pro- 
ceeding the Chancellor referred to Dr Carnegie, whoee 
munificent beneficence to many great causes, and 90 far 
as they were concerned especially to the Scottish universi- 
ties was known ind was destined to leave a permanent 
mirk ind do permanent good in Scotland 
Sir William Turner in seconding the motion, referred 
to the great kindness of Sir Donald Currie, who, he said 
had taken a greu weight off his mind when he told him 
he need not be under any difficulty in finding the money 
lo hand over to the municipality for the site on 
November 11 two years ago He also desired to thank 
Sir John Jaikson for his generous gifts and stated that 
hi fore long he hoped they would be in a position to receive 
from him a very handsome addition 
to the Tait memorial fund 



Watural P/nZojophy ButUitngs 
The accompanying illustration 
(Fig 1) shows the south front of 
1 hib block of buildings 1 he build 
mg which has been transformed into 
1 physical institute- — the old surgu al 
hospital of the infirmary — consisted Qf 
1 iimn block 107 feet by 43 feet 
running nearly east and west with 
wings at both ends 02 fe< t bv 38 feci 
md 1 block 71 feet by 51 feet running 
north towards the new engineering 
buildings this north block including 
it Us junction with the main build 
mg 1 tower Hcj feet in height I he 
outer walls hive been llmost entirely 
utilised is the\ stood with one 
import mt exception — on the southern 
cl of the main budding by terracing 
ihe giound and pu rung the lower 
pul of the wall with large windows 
the old dark basum nt 100ms have 
been converted into lofty will lighted 
libor itorjis The interior has been 
largely re< onstructed and all the 
floors are now comrcte supported on 
cast and wist steel girders 

lhc principal floor entered directly 
from Drummond Street contains the 


-bouth front of new Natural Fbdoawphy Buddings Umvenuy of Edinburgh 


on October ib by Dr Andrew ( arncgie in the presence of 
h 1 irge and influential ^athi ring Ihe proceedings tcok 
place m the Urge Ucturc theatre of the natural philosophy 
d< partinent and were presided over by the Chancellor the 
Right Hon A J Balfour fart 01 an address entitled 
A Plea for Stance leaching delivered by Dr Carn< gie 
before declaring the buildings open was printed in last 
week s Nature (vol Ixx v p 048) 

Thf Chancellor then moved a vote of thinks to the 
b«m factors He was glad to have the opportunity of 
mentioning the work of the friends and admirers of the 
late Prof Tait who had instituted a fund to encourage 
research, which he hoped would make these walls illus 
trious to all time No more fitting tribute to Prof Tait s 
memory could possibly h we been contrived Though Prof 
I ait worked in whit he could hardly tall a laboratory ill 
equipped and wholly inadequate to the work of modern 
refturch yet hc^^ft a name whkh for all time would he 
associ ited with the grp it development of physical know 
ledge whirh marked the last fitly years of the recent 


luture theatre apparatus rooms 

liLrary professor's research rooms, 

&a Ihe lecture theatre 45 feet long, 
46 feet wide and 3a feet in height, 
ly of iWinburgb 'vith seating accommodation for 350 

students is lit entirely from an open 
ing in the roof, and is ventilated by an 
olet trie fan Ihe lecture table is 30 feet long standing 
in an experimental area 15 feet wide, it is supplied with 
hot and cold water high-pressure water steam, gas 
vmuum air blast oxygen, and a number of electric 

circuits and a heliostat has been pldced in a window of 

thp apparitus room so as to send a beam of sunlight 
along it Opening off the lecture theatre is a preparation 
room with the necessary work benches this room contains 
also the main switchboard from which turrent will be 
distributed throughout the budding from the town mains 
and from the accumulators The apparatus room has a 
corridor entrance lmnicdiaUly opposite that of the pfepar 
alion room it is mtpnded only for lecture apparatus oi 
the west side of the apparatus room provision has beer 
made for a smaller lecture room, capable of accommodating 
about eighty students and on the ground floor there i« 
another small lecture room for the department of applied 
mathematics The library and reading room is 37 feet by 
aq feet with a southern exposure and opens off th« 
entrance hall 
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' Tiw u^pvr floor and the ground floor are devoted to the 
iboratorle* and research rooms , the east wing of the 
ippei; floor is reserved for arts and science students, and 
Jle west wing for medical students The junior arts and 
»den& laboratory has accommodation for forty-five 
itudfthi*, and is fitted with tables, benches, and wall 
tpparotus for introductory experimental work , on one side 
S a long gallery for optical work The senior laboratory 
null accommodate forty students, and consists of three 
rboms for mechanical, thermal, and electrical work, two 
ooms for optical work, and two for sound Between these 
two sets of laboratories is a research room for the chief 
«boratory assistant, and adjoining them is a small work- 
ihop with benches lathe, glass-blowing table, &c 
On the ground floor are the research rooms , at pr< sent 
>nly five are to be fitted up , the remainder will be 
quipped and brought into use as funds permit These 
'oom? have firm concrete floors, have stone shelves 
milt into the thick, solid walls, and are supplied with 
ilgh- and low-pressure water, gas, electru currents, &c , 
wd in certain of the rooms, by the use of copper and brass 
piping, apd by other precautions, provision has been made 
'or work with delicate electrical instruments On this 
^oor are also the accumulator room, a large workshop 
and forge room, and a constant - 


now contains a ioo-ton Uuckton machine, with the neces- 
sary electric motor, pump, and accumulator , a 60,000-lb 
Riehle machine , an Amsler ioo-ton machine, specially de- 
signed for compression and bending work , and a complete 
installation for the testing of cements, mortars, Ac 
In connection with the hydraulic laboratory, a water 
tower has been constructed at the south-east corner of the 
building , at the top of this tower is a large cast-iron tank 
holding about 10 000 g illons, and giving a head of Os feet 
above the ftoor-hvel of the laboratory The floor of the 
laboratory is on two different levcts, on the upper levd 
are placed the various turbines, water wheels and other 
hydraulic michmes on which experiment! investigations 
will be carried out T hr water discharged from these 
machines passes into one or other of three rectangular 
channels formed in the floor and the quantity is measured 
by allowing the water to pass, over weirs The water then 
flows into one or other of two large rectangular tanks, 
each 11 feet squarr by 5 feet deep, sunk below the lower 
floor-level of the laboratory, where it is measured again 
by floats, with rods moving in front of carefully graduated 
vertical scales From ’•these lower measuring tanks the 
water is lifted bv an electrically driven 20 h p centrifugal 
pump back to the storage tank in the water tower The 


temperature room 

The tower, 8q feet in height, has 
been utilised for suspension of long 
wires, mercurial pressure-gauge and 
other purposes requiring considerable 
height, and, lastly, on the roof a 

K ir space, 34 feet by 12 feet, has 
n arranged for open air experi- 
ments 

Engineering Buildings 

Ihe accompanying illustration (Fig 
a) shows the west end of the block 
of buildings for the engineering de- 
partment 

Hie building is T-shaped the head 
of the T facing west In the head 
of the T, on the ground floor, are 
provided large laboratories for the 
testing of materials (42 feet by 30 
feet) and for hydraulics (51 feet by 
30 feet) The first floor is devoted 
mainly to a laboratory for experi- 
mental work, which does not require 
heavy machinery (73 feet by 25 feet) 
On this floor are also a small lecture 
room, the departmental library, and 
the private rooms for the staff 
The back block of the building is 
also divided into two floors — the lower 



forms the lecture theatre and the upper 
the drawing office The lecture theatre will seat about 
120 students, and on the lecturer’s table are all the needful 
appliances for experimental demonstrations, there being 
steam, gas, and electrical connections There are also the 
necessary appliances for darkening the room in order to 
allow of the free use of lantern demonstrations The 
drawing office is a fine room, about 45 feet square, lit 
entirely from the north and east, the roof being of the 
saw-tooth pattern, the floor space giving room for about 
sixty independent drawing tibles Special rooms have also 
been iet aside for blue-print work and photography 

A workshop and heat laboratory C4 8 feet by 4 3 feet) bas 
been provided for by roofing m and connecting to the 
main 1 building a piece of ground lying in the north-east 
angle between the front and back blocks The workshop 
ana laboratory contains t xamples of all the ordinary 
machine-tools gas-engtnec, steam-engints, and other plant 
fojr experimental research in connection with thermo- 
dynamics 

The building i* heated by hot water and bv steam , an 
Independent boiler house has been constructed for this 
purpose, with two large boilers 

A considerable amount of additional apparatus has been 
Installed in these new buildings The testing laboratory 

NO. 1931, VOL 75] 


hydraulic, equipmi ni includes n Venturi mi t» r md oilur 
forms of meters and a consider ible amount of oth*r 
apparatus for experimental work 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxmjkd — The gfographical scholarship for 190(1 has 
been awarded to Mr N de I ancey Davis, Jesus College 

Mr J A Brown, New Colli ge, has been appointed 
demonstrator in the laboratory of the Wykehain prohssor 
of physics 

The following elections havt been nude at Jesus 
College —to scholarships in natural science, G J Wi'durt 
Wilson’s Grammar School, London, S h , and II F 
Jones, County School, Towjn, to exhibitions »n nalurd 
science R Atkin Nottingham High School, and \ D 
Phoenix, Grove Park School, Wrexham 

Cambripce — The following recommendations iont lined 
in a report of the special board for mathcninius on ih( 
mathematical tripos, received the samtion of th< Sen it* 
at a congregation held on October 25 — (0 \ Rodent 
mav be a vandidue for p^rt i of the mathfinnuul tripos 
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at u date not earlier than his second term and not later 
than his seventh term (a) A student who fads to obtain 
honours m part 1 of the mathematical tripos may be a 
candidate on a second occasion, provided he then be other* 
wise qualified (3) The examination for part i shall com- 
prise the subjet ts in the schedule annexed to the report 
(4} The list of successful candidates in part i shall bo 
arranged in three classes, the names In each class to be 
amnged alphabetically (5) The examination for part li 
shall comprise the subjects in the Schedules A and B 
annexed 10 the report, together with certain questions 
partly on the subjects of the schedule for part 1 (6) The 

list of successful candidates in part 11 shall be arranged 
in the three classes of wranglers, senior optlmes, and 
junior opttmes, the names in each class to be arranged 
alphabetically (7) In the examination for part 11 the 
class in which a candidate is placed shall be in general 
determined by his performance in the papers on the sub- 
jects of Schedule A, a mark of distinction and a mark of 
proficiency being awarded to those candidates who acquit 
themselves with sufficient credit m the subjects of 
Schedule B i 

The Senate will be asked on Saturday, November 3, 
to assign a site in Free School Lane for the proposed 
extension of the Cavendish Laboratory, and to appoint a 
syndicate to consider the assignment of a site for the 
extension of the chemical laboratory Lord Rayleigh’s 
munificent gift of 5000I out of the Nobel prize will go 
toward the cost of the new building for phvsics It will 
be remembered that the balance of the prize was given by 
Lord Rayleigh to the University library fund The ex- 
tension of the chemical laboratory is called for because 
Gonville and Cams College are proposing to dose their 
chemical laboratory at the end of the academic year 

Ihe Cairo correspondent of the Times states that con- 
siderable mteiest has been aroused there by a proposal 
to found a national university, ntodelled on European 
lines, and independent both of the Ministry of Public 
Instruction and of the mediaeval foundation of A 1 Azhar 
A coinmitice, which includes the leaders of the progressive 
Mohammedan school of thought, has been formed to draft 
3 programme of courses and to raise the sum of at least 
^t.500000 which will be required to make the university 
a realiu In an appeal for public support, Kassim Bey 
and the other promoters of the scheme outline its features 
lhe courses of the pioposed foundation are to be literary 
md suentifn , open to all without distinction of nationality 
or ueed Diploma* will be granted to student* fulfilling 
conditions of attendance and passing the requisite examin- 
ations and no ittempt will be made at the outset to 
encroach upon the primary, secondary, and technical m- 
*>iruUion impurted by the various Government schools 

Lord Rosfhery, as Chancellor of the University of 
London, on October 26 performed the ceremony of open- 
ing the librat) of the University After expressing the 
gratitude of the University to the Goldsmiths’ Company, 
which spent 15,000/ in securing and supplementing Prof 
Foxwell’s library, and explaining the growth of the Uni- 
versitj library us a whole, Lord Rosebery, among many 
oth^r subjects of wide interest, spoke of the functions of 
a librai y He smd there is no greater misconception of 
a library then to think that it can take the place of a 
university 41 No doubt a student must be fed by book 9 , 
it la impossible for the student to proceed far without 
book*, but I will urge a further consideration which I 
should think the experience of those of my age who are 
present will tend to confirm — that the mere habit of read- 
ing, and often of reading copiously, without any exercise 
or output for their knowledge, is injurious rather than 
beneficial to the inind It is apt to produce a condition 
of mental debility, if not of mental paralysis I hope that 
no students will ever believe that the library of this 
University is intended as more than a staff and an assist- 
ance, and not in any degree as the object of their training 
at this University ” 

Mb Haldane, as u> appropri ite to the president of the 
British Scfcmce Guild, avails himself of every opportunity 
to insist upon the value of knowledge and of scientific habits 
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of thought in every sphere of human activity DUtrtbirtittg 
the prizes and certificates to the students of 
College on October 2 6, Mr Haldane said there Is a'djtfger 
which 19 inseparable from a college such a* the jftrktafc 
College It is largely attended by those who hay * 1 their 
bread to win, ana whose main concern must be .to win 
it and to win the leisure for learning* The { temptation 
becomes very strong in such a case to look upon learning 
as being what the Germans call a btotwisMtnschqft^A 
scientific means of increasing the opportunities for earning 
a living That is a very cramping view, and one fatal 
to the higher learning But it is the higher learning that 
pays in those times — not the learning which 1* a means 
to an end, bur the learning which is an end In itself 
Learning for learning's sake, that is the key to a career 
Not every person who hag learning is necessarily successful 
in his career , but, other things being equal, the man who 
is penetrated with the spirit of the scholar has a far better 
chance in the race of life than the man who ia not so 
penetrated What is true of individuals is true of nations 
A few years ago Japan was reckoned with those who were 
not civilised To-day, by singleness of purpose, by con* 
centration upon science, by the dominant purpose of the 
nation to fashion its national character according to the 
highest ideas, Japan has leapt, at a bound almost, into 
the front rank Germany, too, has gone forward stride 
after stride on the basis 01 scientific re-organisation These 
are lessons that we do well to bear in mind 

V new hal! and buildings in connection with University 
College, Reading, were opened on October *7 by Mr 
Haldane, Secretary of State for War As has been noted in 
these columns, the new site was secured as a gift of Mr- 
Alfred Palmer, and the new buildings now opened bring 
the council an important step nearer the completion of its 
scheme for a fully equipped college The principal feature 
of the new buildings is the great hall in which the cere- 
mony took place lhe science laboratories and art studios 
consist of seven separate buildings, and accommodation 
Is provided for theoretical and practical work in > blo!pgy, 
agriculture, physics, chemistry, and geography Mr 
Haldane, in the course of his speech declaring the new 
hall open, said — ■** It is impossible to set up technical 
education successfully on anything but the broadest basis 
of culture It is distressing to consider, not only how 
small a part tho Stale has played in higher education in 
this country, but how misplaced its Intervention at times 
has been The present Government proposes to spend an 
extra 1,000,000/ a year on elementary instruction, and the 
late Ministry spent more than that sum additionally for 
the same purpose, but these payments arose out of con 
troversies which had little to do with education lhe 
Government is doing something for the higher teaching, 
but Us capacity is limited by what the people will allow* 
There is already a great awakening in this country with 
reference to higher instruction, but it is due to private 
donors far more than to the public generally The Wai 
Department wants several things dependent on education* 
It desires a great reserve of officers, and one thing that 
it is considering at this moment is how to get the uni 
versities and university college* to assist it A great 
misfortune has come to the Army of late through the 
revelation, in relation to the South African War, Of an 
altogether inadequate organisation and training, inadequate 
to copo with the great business of supply in time of war 
and the period following war Supply is a science by 
itself, which requires high training if the country is not to 
be victimised by contractors and everything . is to be 
placed where it is needed The Army has organised it* 
General Staff, which requires officers with the highest 
class of instruction for strategy, tactics, and general com- 
mand This is ohe side of military education, but there 
is an administrative side also* and up to now no steps 
have been taken to give the highest education to admlnfe^ 
tratlve officers The Government has decided to 
school of administrative officers up to the high level tttiR 
it is trying to attain for staff office** A certain riumb$r 
of officers will study at the London School of Economic*,' 
and it is hoped that they will form the nucleus of dn 
administrative staff as capable as the general staff whether 
of our Army or pnv other 
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SOCIETIES AND ACADEMIES 

y s London 

' Society, October 18 — ^ir W Ramsay, K C B , 

Kjt S** In the chair — The Longstaff medal wps presented 
to Pr$k W No€l Hartley, b R S , of Dublin, for his re- 
Morches m spectrochemistry — The description and spectro- 
gr&phlc analysis of a meteorite stone W N Hartley 
This atony meteorite was seen to fall tn the Kangra Valley, 
Northern punjaub, in 1897 The principal constituents of 
the metallic portion are iron, nickel, cobalt, and chromium, 
With amall qflarttities of copper, lead, silver, and gallium 
Manganese, calciurh, potassium, and sodium are only pre- 
sent in minute proportions — Malacone, a silicate of 
zirconium containing argon and helium S Kltohln and 
W G Wintorson. This mineral, found at Hilteroe and 
Arendal, Norway, is radio-active, and gives off a mixture 
df helium and argon when heated Ihe analysis, discount- 

S ferric oxide, uranium oxide, &c , points to the ratio 
■Og jSK> 3 between the zirtoma and the silica — The 
relationship of colour and fluorescence to constitution, 
part i , the condensation product* of melhtic and pyro- 
mellitlc acid with resorcinol O lllbtrrad One of the 
chief interests of this work lies In Kb bearing on the 
quinone theory of the structure of the phthalems Many 
of the compounds described do not admit of formulation on 
the qulnono type, but are nevertheless intense colouring 
matters, and*strongly fluorescent — Separation of ao- and 
00-dimethyladlplc acids A W Oi*o*»l#y and Miss N 
Ronouf — Action of alcoholic potassium hydroxide on 
3-bromo-i i-dimethylhexahydrobenzene A W OroMlsy 
and Miss N Rteouf — The conversion of morphine and 
Codeine into optical Isomerides, preliminary communica- 
tion F H Lets and F Tut In. The facts obtained 
permit of the following conclusions respecting the constitu- 
tion of morphine — (1) the isomeric codeines are the result 
of the racemlsatlon of two asymmetric carbon atoms in a 
molecule which must necessarily contain a third asymmetric 
•ystfm , (2) the carbon atoms which undergo racemisation 
are most probably those in the reduced phenanthrent 
nucleus to which the alcoholic hydroxyl group and the 
nitrogen atom are respectively attached , (3) The possible 
isomeric codeines must be represented by the configurations 

— , H — •— t — + — , The ammodicarboxylu 

afcid derived from pinene W A Tlfdan and D I 4 
BlytRor Details ore given for the preparation of the 
acid and its hydrochloride, nitrate, acid oxalate, eppper 
salt, ethyl ester and its hydrochloride, and the acetyl 
derivative — The preparation and properties of dihvdro- 
pinylamme (pinocamphylamine) W A Tlldan and F G 
thaphaard Dihydropmylamine is the chief product of 
the reduction of mtrosopinene by means of boiling amyl 
alcohol and sodium The hydrochloride, platinichloride 
picrate, nitrate, oxalate, also the acetyl and benzoyl deri- 
vatives and the carbamide, have been prepared and 
analysed — Determination of nitrates F S airman. It 
is shown that Knecht and Hibbert’s method for the estim- 
ation of picric acid ( Bcr , 1903, xxxvl , 1549) may be applied 
to the estimation of nitrates — The nature of ammomacal 
copper solutions H M Dawton. The experimental data 
obtained indicate the existence In solution of a dissociating 
complex compound containing four molecules of ammonia 
per atom of copper — The colouring matters of the stilbene 
group, part iii A G Oraon and P F Oroeland. It 
is shown that all the dyestuffs of the stilbene series are 
time azo-compounds Their chromophor being an azo- 
ggroup, their dyeing properties are now satisfactorily ex- 
plained They differ however, from most other azo-dye- 
Shiffs in the entire absence of auxochrome groups —Inter- 
action of succinic acid and potassium dichromnte Note 
dh a black modification of chromium sesquloxide F A 
Worntr. When a mixture of finely powdered potassium 
dlchromate (1 mol ) and succinic acid (6 mols ) is heated, 
a compound having the composition Cr 4 (C i Hfi 4 ) k 7 H ,0 is 
formed which has not the properties of a ohromo-organic 
<w?ld The chromium hydroxide produced from it bv de- 
composition with sodium hydroxide leaves a jet-black 
modification of the sesquloxide after ignition — Derivatives 
6f polyvalent Iodine The action of chlorine on organic 
lodo-derivqtives, including the sulphomum and tetra- 
substltuted ammonium iodides F A Warner — The so- 
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tailed " benzidine chromate n and allied substances J 
Mole This substance, which resembles ccerulignone, 
results on mixing solutions of benzidine and chromium 
trioxide It is the chromate, not of benzidine, but of a 
complex oxidation product of the latter — New derivatives 
of diphenol (4 4' -dihydroxy riiphenol) J Molr. 13 y the 
sulphonation of diphenol the author has prepared the 
3 3 / -disulphomc acid, the 3 5 3' tnsulphonic acid, and 
the 3 5 y S'-tetrasulphomc acid — The interaction of 
the alkyl sulphates with the nitrite s of the alkali metals 
and metals of the alkaline earths P C R&y and 
P Nsofl. By the interaction of the sodium, potassium, 
barium, and calcium salts of ethyl sulphuric acid md the 
nitrites of the alkali metals and met its of the alkaline 
earths, both ethyl nitrite and nitroithtne were formed 
— The electrolytic preparation of dialky bisulphides Pre- 
liminary note I S Price and D F Twit*, By the 
electrolysis of a concentrated aqueous solution of ethyl 
sodium thiosulphate commonly known as Bunte’s salt, 
diethyldisulphide is formed at the anode Sinuhr results 
were obtained by electrolysing solutions of benzyl sodium 
thiosulphate, dibcnzyldisulphidc being produced — The 
direct union of carbon and hydrogen at high tempeeatures ’ 
J N Prln* and R S Hutton.— The action of nitrogen 
sulphide on certain metallic chlorides O C M D*vi« 
When nitrogen sulphide dissolved in dry chloroform is 
added to the tetrachloridi s of tin and titanium, the penta- 
chlorides of antimony and molybdenum, and also tungsten 
htxachlonde dissolved in the s ime solvent, interaction 
readily takes place The compounds formed are repre- 
sented by the formulas Sntl 4 ,2N 4 S SbCl d ,N 4 S 4 , 
MoC 1 „N 4 S 4 , WoC 1 4 N 4 S 4 , md Ti a Cl„N 4 S 4 — 1 he deter- 
minalion of halogen J Molr 

Paris 

* Academy of Sciences, October 22 — M H Poincar^ m 
the chair — The work stored up in the trochoidal wave 
hmile Bartin — Distillation and desiccation in a vacuum 
with the aid of low tempi raiun s MM d'Aroonval and 
Borda* Ihe vapours given off pass into a condensation 
tube cooled cither with liquid air or a mixture of solid 
carbon dioxide and acetone, according to the vacuum rc 
quirod After a preliminary exhaustion with a water- 
pump, the exhaustion is completed by a lube filled with 
charcoal immersed in liquid air or acetone and cirbon 
acid snow, 1 Crookes V tube bung used as a manometer 
The vacuum is maintained by the charcoal tube in spite 
of any slight leakages through the connections \ diagram 
of the apparatus is given, together with full details for 
its use The following advantages are cl timed for the 
method — the evaporated liquid can be weighed directly 
the evaporation taking place at the ordinary temperature 
and in the absence of air the dried substanu is obtained 
without alteration, md the time required for the whole- 
operation is much reduced Thus to obtain the dry rtsidue- 
from wine which required three days when ivaporated m 
a vacuum by the ordinary method, threi hours are 
sufficient - Contribution to the study of the calorific 
emission of the sun G Mlllochau and C F*ry Details 
are given of the calibration of the nppar itus described in 
a previous paper Basing the constant of the instrument 
on thr calibr itlon with an electric furnace, the tempera- 
ture of which was taken as 1673° absolute, and correct- 
ing for atmospheric absorption, the temper iture of the 
sun as given bv observations at the summit of Mt Bbnf 
is 5620° C — Researches on atmospheric lines Mil in 
iufinlk By the application of the method of coloured 
screens the author has been able to study the telluric lines 
in the infra red \ description is given of the instruments 
employed, observations being made at the Observatory of 
Meudon, Chamonix Grands-Mulets, nnd the summit of 
Mt Blanc — Isothermal surfaces of the first cfass L 
Raffy — Isothermal surfaces R Roth* —The conditions 
of complete mtegrabihty of lertain differential s>stems M 
Rlqular — The liquefaction of air by expansion with e\ 
ternal work Georges Oiaud* — A safety npp'iraius for 
providing sgainst accidental sparks in the effects of wire 
less telegraphy L I ouard Branly — The mrori borealis 
A reply to M btormer P Vlllard — The existence of 
chloride of bromine Paul LtbtAU The uithor has re 
peated the experiments of u.nrlfM*s under varvintr 
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condition** on the so-called chloride of bromine, and comts 
to the conclusion that no such compound really exists 
I he crystals which can be obtained by cooling sufficiently 
a solution of bromine in liquefied chlorine have a com- 
position depending on the temperature at which they are 
formed and are mixed crystals of the two halogens — - 
Protoxide of t/rsiutn P Rtnfadt* It is possible to 

prepare the oxide of caesium Cs a O in a pure and well- 
cr)j»iallised condition by admitting a limited quantity of 
oxygen to a weighed amount of the metal When about 
two thirds the amount of oxygen necessary to form the 
ts a O has been admitted, the extoss of the metal is slowly 
distilled off in a vacuum at aoo° C The oxide remains in 
the form of orange-red crystals, reacting violently with 
water, and decomposing at about 500° C m contact with 
silver, and in the cold in the presence of liquefied ammonia 
the latter giving a mixture of the amide and hydrate of 
labium— The pure alloys of tungsten and manganese, and 
the preparation of tungsten G Arrivaut* In the reduc- 
tion by aluminium a suitably high temperature of reaction 
is obtained by using Mn 3 0 4f WO„, MnO g , and WO, in 
varjing proportions Manganese-tungsten alloys can be 
^prepared containing from 12 per cent to 60 per vent of 
tungsten By preparing an ingot containing 45 per cent 
of tungsten and submitting this to the action of hydro 
chloru acid, the residue was nearly pure tungsten 005 per 
cent — The products of condensation of acetylenic 1 sters 
with amines Ch Moureu and I UuMinec Ihe pro- 
ducts of the condensation of the acetylenic esters 
R — C— (. — C O a R' with amines are non-basic bodifs, easily 
hvdrolvsed by acids Hydrolysis regenerates the amine with 
formation of the ketomc ester R- — CO — CII, — CO,R' 
fht n ution furmshrs \ new method of passing from the 
K* Minnie* oxters to the 0 -ketomc esters — The afomu 
weight of dysprosium G Urtoatn and M Dtmenltroux 
A set of determinations carried out on the products of 
different fractions gave i(>2 54 (O— 16) is a mean of twelve 
m r\ loniurdint results — The presence of formol in certain 
foods (1 Pwrrler By applying the vefy sensitive re- 
action proposed by Voisenet for the detection of mmun il 
proportions of formol, the mthor has proved the presence 
of this substance in various articles of food the form- 
dd<h\de arising from the modo of preparation and not 
having been sptuallv added In view of these results the 
tulhor discusses the advisability tif altering the existing 
law which absolutely prohibits the presence of form- 
alchludt in food substituting a miximum limit Th* iso 
colouring matters heat of combustion ind constitutional 
formula; P Lemoult. — The liquid crystals of (holesteryl 
propionate Fred Walkrant — The action of topper salts 
on tin germination of Pemnlhum M L« B*nard - The 
variations of issmulation with light and temperature W 
Lublmtnko I ho swimming mechanism of P maxi mu* 
Fred Mttoffltcola Delate i, a parasite of Corvnactts 

snult* \ Quldor — -The umtx of the haematozoi of 
paludism M Thlroux Ihe Dolichopodid c of amber 
from the Baltic Ternand M«unl*r 


DIARY OP SOCIETIES. 

THURSDAY, NovkmK* t 

Royal Society *t 4 30 —On intravascular Coagulation in AIbico«s Bud 
Pigmented Animal* and on the Behaviour of the Nucleo proteid* of 
Testes in Solution in the Production of I ntravascular Coagulation G P 
Mudire — Nitrification of Sewage Dr G Reid — A General Considera 
tion of the Suba6rml and Freshwater Algal Flora of Ceylon Dr F E 
Frlt«ch —The Antithetic and Lethal Quantity of Chloroform in the Blood 
of Animals Dr G A Buckmsstet and J A Gardner 
Chemical Society, at 8 30,— A Development of the Atomic Theory which 
correlates Chemical ana CrystiHine Structure and leads to a Demon 
strati on of the Nature of Valency W Barlow and W J Pope —The 
F xplastva Combustion of Hydrocarbons 11 W A Bone, J Drugman 
ana G W Andrew -Contributions to the Theory of Solutions (r) The 
Nature of the Molecular Arrangement in Aqueous Mixtures of the Lower 
Alcohols sad Acids of the Paraffin Series , (a) Molecular Complexity in 
the Liquid State (3) Theory of the IntermtscibUity of Liquids J 
Holme*,— The Hydrolysis of Nitrocellulose and Nuro-glycerol O 
SUberrad and R C Former —The Determination of the Rate of Chemical 
Change by Measurement of Gates Evolved FEE Lamplough — 
Experiment* on the Synthesis of the Terpenes Part IX., The Preparation 
of 8 Ketohexohydrobenzoic Acid (A'Ketocy^hexanecarhoxylic Add) 
and of y-KetooWf’pentanecarboxylic Acid F W Key and W H 
Perkm, jun —Experiments on the Synthesis of the Terpenes, Pert X , 
Synthesis of A ;/r*Manthenol (8) and of Larvestrene W H Perkin, jun , 
and G Tartarean - Some Derivative* of Catechol, Pyrogtllol Benso 
phen^ne and <ff Other Substances allied to the Natural Colouring 
Matte* * W H Perkin, jun , and C Weumann 
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Society or Chemical Iiu>0STKY,at 8 —The Advantages of Investigating 
the Unlikely Sir William Ramsay, K C.B., FRS. 
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Institution or Civil Engimeees, at 8 — Address by the President, Sir 
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Awarded by the Council 
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Entomologicai Society, at 8 —A Permanent Record of British Moths m 
their Attitude of Rest A H Hamm. 

Geological Society, at B — On the Upper Carboniferous Rocks of West 
Devon and North Cornwall E. A Newell Arber —The Titonifcrou* 
Basalts of the Western Mediterranean H S Washington 

Society of Public Anaitst*, at 8 —The Analyst and the Medical Man 
Dr F Gowlond Hopkins, P K S 

THURSDAY November 8 

Royal Society, at 4 30 —Piebable Paters Note on the Continuous Rays 
observed in the Spark Spectra of Metalloids and some Metals Prof 
W N Hartley FRS — 1 he Composition of Tborianlte, and the Rotative 
Radio-activity of its Constituents Dr K H Bfkhoer*— On a Compen 
sated Micro- manometer B J P Robert* —Experimental Investigation 
cut to the Dependence of Gravity on lemperafure L Southerns.— K 
Numerical Examination of the Optical Properties of Thin Metallic 
Pistes Prof R C M sc l our in 

Mai hem atical Society, at 5 30* — Annual General Meeting — Presidential 
Address Partial Differential Equations, some CritKfams and some 
Sugcofitions Prof A R Foriylh —Harmonic Expansions of Function*, 
of Two Variables Prof A C Dixon —The General Solution r*f 
Laplace s Equation m tt Dimensions G N Watson - On Sub-groups of 
a Finite Abelian Group H Hilton — On B&cklund* 1 rantformatlon and 
the Partial Differential Equation r=-KC* y, sX 

iNHTfTVTiOK of Electrccat Engineers at 8 —Presentation of Pre- 
miums awarded for Papers Read or Published during ioa -06 —In- 
augural Address by the President, Dr R T Glaxebrook, FRS 
FRIDAY, November 9 

Royal Astronomical Society, at 5 

Physical. Society, at 8 —Exhibition and Description of Experiments 
Suitable for Students in a Physics Laboratory G F C Sesrle 

Malacoiomcal Society, at 8 — Description of a New Species of Callio 
stoma from S Formosa I A Smith, I S O — Description of a New 
Sub-genus and Species of Alycteus from Kc lan tan- H B Preston — 
Description of Six New Species of Shell* and of Lctiowy 1 itn(ea 
Hutton from New Zealand H Sutex —.Descriptions of some lertiary 
Shell* from New 7 ealand H Suier 
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THURSDAY, NOVEMBER 8, 1906 
SCIENCE AND FOLLY 

The Seven Follies of Science a Popular 4 aount of 
the most famous Scientific Impossibilities and the 
Attempts ivhich have been Made to Solve Them 
By John Phin Pp vm 4*178 (I ondon Archi- 
bald Constable and Co , Ltd , 1906 ) Price 5^ net 

T HESE " Follies ” arc the squaring of the circle, 
the duplication of the cube, the trisection of an 
angle, perpetual motion the transmut ition of metals 
the fixation of mercury, and the elixir of life, we 
miss from this list the fl Ulening of the earth The 
autljor is an American , he writes tor ordinary re idt rs, 
and makes his subject interesting, ht to make 

nu mistakes He dwells at much greater length upon 
the first and fourth of the folios than the rest In 
addition to thtse seven clissicil ones he gives an 
ucounl of four others perpetual lamps, the alkahest 
or universal solvent, palingenesy (the revival of 1 
plant or animal from its ashes), and the powder of 
sympathy He adds a division on the fourth dimen- 
sion of space ind some paradoxts, micrography 
illusions of the senses, md two tricks 1 ht book 
finishes with an ictount of some arithmetical profile ms 
md the fulcrum of \rchimedcs which are probibh 
“ curious ” to the ordinary reader 

Readers of Natuhf and not merol\ ordm ir\ 
readers, may spend 1 pleasant hour or two in looking 
throujtfi this book reflecting on the follies, not of 
^ndf/pic ptisons, but of those pi rsons supposed to 
be uilturfd who are ignorant of physical srienu in 
mi age when ipplicitions of the principles of physic il 
science are trinsformmg the world Our greatest 
legislators and writers and divines ire no better 
guarded mentally from trieksters thin their ancestors 
We know that 1 new Mahomet might have just as 
much success with cultured md uncultured persons 111 
the twentieth as in the* seventh century, but it is 
startling to find that a new’ C aghostro might prob- 
ably be even more successful in the twentieth than in 
the eighteenth eenturv A scientific man does not 
deny the possibility of almost any miracle, he only 
savs that it is extremely improbable He idmits th it 
man is probably limited ih his senses and f iculties, 
and that all his physical laws are mere analogies, that 
real comprehension of the universe is altogether out 
of the question Ihcse admissions have become 
known now to unscientific persons, and no Sweden- 
borgian was more ready to take the cock-and-bull 
statements of his master on trust than e^q per cent 
of newspaper re iders and writers at the present time 
are willing to accept absurd stones as true A cul- 
tured person says that of course a perpetual motion 
18 impossible, but ht invests his money in a company 
which promotes something which is really meant to 
create energy He scorns the Middle Age idea that 
a sympathetic powder applied to a dagger will cure 
a distant wounded person but although he has been 
to a public school he is a profound believer in Christian 
science 
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few men probably receive more commumca turns 
from earth flatteners and tircle squarers and are tri- 
sectore than the present writer When he rce eives 
owu does not feel pleased, and yet it ought to be 
pleasant to think that there are so m inv men in the 
world who refuse to accept dogm 1 V crank is de- 
fined as a man who cannot be turned These men 
arc all crinks, at all events \u have never succeeded 
in convincing one of them that he was wrong The 
usu&lly accepted axioms, definitions, md technical 
terms are not for them When they use a term some 
times evidently in two different senses m the s urn 
svllfegisin it is impossible to find exietly whit t ht y 
mean by it If Mr Phin hid had his reviewer's ex- 
perience, he would havi greitly add* d to the sj/i of 
his book by lefirring to manv parts of ph\sus where 
men are just is unwilling now to ueepl authority is 
the men of whom he writes, md he would h i\e 
pointed out that "our real difficulty is with the men 
who ire partly right men who think they 
have i ney\ ide 1 md try to explain it in unscientific 
1 mgu ige , md as tiny do so denounce thi ortho- 
dox beliefs whuh tin \ hi\e bicn unable to under- 
stand 

From nnny folia s ihc common people htye been 
sued foi ever by the engineers the men w ho ippl\ 
science In this twentieth eenliuy it is dilfuult to 
bJieve in sympilheta u i\ uniges md powdets ind 
ther other things cherished by out met slots who 
executed witches, bee i use mi t u ulous 1 ulw n ti uns 
md telegraphs and telephones and thous mels of 
things to be seen in every shop on rytr\ street on 
(very ro id ire known to lx expluntblt in r< ison ibk 
w lys Jo b< la vo now m the c c iJ eye or devil 
possession ghosts h united houses or the powe rs 
of the esoteric Buddhist it is necessity to hue 1 \ e ry 
special kind of menu! power md of educ ition and 
environment It miy be th it only one in e\iry 
100,000 of the inh ibit mts of these isl mds is capabli 
of snatching th* feirful jov whuh iccompamcs such 
beliefs 

As already s ud, we think th it the mthor of this 
book mikes no mist ikes, but if he hid known more 
he* might have nude the book a much lirger one with 
idvantage, and wc cannot help thinking that he is 
not well read in the delightful memoirs of the six 
leenth century, when witcherift had 1 re illy good 
time Then as to a fourth or twentieth dimension in 
space, he gives practically no information to the ex- 
pectant re ider in this division of his work, yet then 
is probably no subject on which the cultured read* r 
of the present day desires instruction more (perh ips 
excepting radtutn) A m in may get some know I* dgt 
of Greek or Japanese literature without knowing the 
Greek or Japmcse languages, and so the eultivitrd 
person hopes to get scientific idt is without knowing 
the language of science The author hardly tries to 
hide* his own ignorance of this put of his subject and 
here, as everywhere else, he gives only whit he him- 
self feels sure that he understands He writes for thr 
man m the street and we can give no high) r prais< 
than to say that the man in the street will understmd 
him J P 
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in th( cotton gin his been made since it was intro- 
duced ’—more than too years ago— and an authorit\ 
is quoted as saving that “ the saw gm actually w tstes 
or destro\s over 6 per cent of all the cotton r used in 
the Southern St ites, meaning the destruction rich war 
of ne irl\ 40 000 000 dollars worth of prupt rty b* long- 
ing to the farnu r^ of the South ” B\ other quoted 
luthoritu s ti is stated (hat “the saw gin distiocs 
ovci 40 pel cent of tht initial strength of the cotton 
fibre ’ It is also pointed out that, besides this w istc , 
cotton cm oiih be pressed to 14 lb per cubic fool at 
the ginneries , 

” \ fortune, ’ si) tlic luthors, “ awaits the men 
who will invent 1 compress requiring sin ill hoist- 
power so that the biles, with one handling it the 
gin mu be compressed tightly enough for export 
purposes, just is 1 fortune lwaits the man who will 
invent 1 rollc 1 gin for upland cotton by which the 
present \\ iste and the barbarous laceration of the fibre 
may be obviated ” 

Such a stitement is strong testimony of the authors’ 
lack of knowledge of cotton affairs Do the \ not 
know th it th^rt is a press in their own imintn which 
cm be affixed to a gin ind turn oiu a b ik compressed 
to 35 lb per cubic foot and that it onh takes ^ h p 
to drive it •* Do they not know that in England gins 
ire built which neither cut the cotton nor weikcn 
the fibre whether used on the long staple of 1 gvpt or 
the short staple of India Do thev not know th it 
\mencm trusts ire trwng to debit one of these 
longed for improvements, ind \inenc in Units pro- 
hibit the other > 

I he rem irks about baling ire spe 1 1 illv interesting 
is coming from friends of the farmer Utir observ- 
ing that “like the gin the baling press has been 
m itcrnllv improved in iapidit\ md in c fficiem v ” 
(tluv told us on 1 previous p igc that no notewortln 
improvement to the gin had been made since it w is 
introduced, and th 1 L the old horse -driven gin did 
hettc 1 work Ih in the modern steun-powt 1 gin), tluv 
re m irk that “ is a rule the \morn in b tie is not 
piepired with such c ire as its import mce deni ind* ” 
th it the covinng is torn, Ulowing the lint to drop 
out th it on bringing it buk from the gin the faimci 
puls rt under the ipplt tree or in (he barn lot, or in 
some open, exposed [daw “where run and dust 
ill cck and d \m igi it and even pigs tri dlowcd 
ic cess 10 it on whtch to clean their muddy backs ” 

Vflc* miking such 1 chirge against tho business 
opacities of the cotton farmer is it not stretching 
a point to isk us to believe th it these people who 
"■o inisman igc their own business can by combm itiun 
rcgulite the huvmg md selling of cotton on better 
or more economical lines than on the old lew of 
supply md demand/ 

“ C Olloii ” is vuy well printed, its illustrations if* 
excellent, but from its numerous examples of bad 
English, the rhetorical extravagances indulged in bv 
the authors, end the narrow view's they take of 
(oohtical economy ib ifTcrting nation and nation, wi 
tr^ afraid their chances of being accepted as authori- 
tative contributors to human knowledge art greUh 
jeopardised 
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BOTANICAL DICTIONARIES 

(r) lUustnertes Handworterbuch der Botanik By 

Several Authors, and with the collaboration of Dr 

0 Borsch ind C lv Schneider Pp vu + 690, with 
^41 figures (Leipzig Engelmann, 1905 ) Price 
ibs net 

{2 ) Ihstonarw dt Botanua Generali By Dr 
Gughtlmo Bilancioni Manuali Hoeph Pp xx + 
qjb (Milan U Hocpli, iqo6 ) Price Lio 

(r) T I would be an interesting question to discuss in 
J- its technical connections what are the differ- 
ences between 1 glossary, a dictionary, and an encyclo- 
paedia of botany, but space will not allow of that, and 
we m ly pass on to say that this heavy book, typically 
German and written by Germans for Germans, stands 
in sharp contrast, with its unequal paragraphs — for 
inst nice, more than two pages and a half are devoted 
to Druseu none to Zelle , md only half a page to 
/tll-kern — to the light and neat English “Glossary 
of Bot ime Terms ” of our own countryman Mr 
D ly don J ickson 

1 he authors admit that the book his been df signed 

(o exclude antiquated terms on the one hand, and thi 
most modern terms of the Fnglish- American and 
I rench literature on the other, they anticipate the 
question “ How are we to draw the line * ” and hive 
decided th it all purely descriptive expressions shall be 
excluded But what are we to say to a “Hand- 
worterbuch” from which all terms belonging* to bio- 
chemistrv md nucro-tei hnique , except a few 

irbitririly selected general terms such as “swell- 
ing” “fermentation,” ‘catalysis,” ‘turgtsceno ” 
&c ire exc luded * f 

I h it the book cont mis in enormous imount of 
tin fully collected information is sufficiently guaum- 
tc ( d L>\ the n lines of the collaborators, but it is not 
a diction ir\ in the true sense of the word, and it is 
1 very incomplete cni vciopaedi a The illustrations ire 
good, but the majority of them tre old md well-worn 
friends transferud bodily from the text-books of 
S tells Di Buy I rmck, and others To the ordinary 
studtnt in this country the book can have little value, 
to the expert and expc runted investigator it will have 
sufficient atlru turns for him to place it on his shelves 
Of course the position it rn n be accorded in Germany, 
for the Germ m student, is another matter with which 
\u have nothing to do 

(2) Here we hive 1 neatly-got-up book far more 
in accord met with the idea of a dictionary, though 
even here some of the paragraphs are too long and 
drawn out m the form of encyclopedic articles 

The preface begins “ Vi fu chi affermo che il pifi 
mterrcssantc di tutti t libri & un dizionano *’ This 
m iy be so, m spite of (lie story apparently unknown 
to the author of the Scotchman who was found 
steadily perusing a dictionary from cover to covtr 
with the sole complaint that the matter of the story 
seemed somewhat disconnected A useful feature of 
the book is an appendix of biographical sketches of 
botanists, living and dead , this is necessarily very 
short and incomplete There are no illustrations 
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Taking these two works together, they may be 
recommended to the expert botanist, as said, as books 
of reference in cases where he wishes rapidly to ex- 
tend his definition of special terms 


OIR BOOK SHELF 

Ftfst Steps in the Calculus By A F van der 
Heyden Pp vi4*2t6 (London Edward \rnold 
1906 ) Price 3s 

iHR modest claim expressed bv the author in his 
prtface t in the hope “ thit a step in the right direc- 
tion has been taken <■ towards producing a textbook 
suitable for an ordinary class in 1 Secondary Day 
School,” is a claim which it would be impossible to 
deny Experience has shown that geome trical illus- 
trations, such as those on pp 32- q, 45, and 96, are 
actually of great help to beginners, and we quit* 
igne with the author that complicaled theorems, such 
ns Taylor’s expansion (when tpplud to any but 
iiitional integral functions), should not be taken too 
etrly The introduction (p 93) of Lodge’s treatment 
of the connection bet u ten integration and summation 
would be good if the step where the assumption is 
made were clt nrly pointed out But there are man} 
points which the author might h iw considered more 
fulls before issuing the book \\ hde the sine and 
uisme irt properh differcntiaU d it is surprising to 
find such a clumsy method employed for the tinge nl 
In order to difTerenti ito 1 power the beginner is re- 
quired to swallow the usu il scries of terms which 
v mish in the limit insteid of trolling the power as 
1 product 

In one or two places, in putting thi chord of 1 
rurw 1 qua! to the corresponding arc 1 line of ex- 
plan ition or even t reference number, would have 
m ide things much clearer Flic introduction of < as 
< irly *is chapter vi is no doubt in accordance with 
tr iditions but it is 1 pitv to defer the studv of the 
iikuJus until the textbooks in algebra referred to 
for i discussion of exponent! il scries have been re id 
Ritionil integral functions with ipphcUions to 
gcometr\ ind pin sas, itTord pit ntx of material for 
the beginner Lastly, the questions m i xampfes i\ 
nre very important indeed but thev give difhculty to 
in inv students who can lurdlv b* described is 
beginners The gc ner il i one lusion is that the bonk 
would be more correctly described bv a title which 
did not suggest something so very element cry ft is 
will suited for the class-room 

1 Manual of llydraulus B\ R Busquet Innv 

lated by \ H Peake Pp vin + ^12 (London 
Edu ird \rnold, 190b ) Price 7? fid net 

This book is a trmslition of 1 lunch treatise on 
hydraulics by Prof Busqutt of the Lcole Indus- 
trie 1U de L\on It claims tube j tc \t-book of ipphed 
hydraulics in which complete technic il Uieories and 
all useful cakulitions for the erection of hydraulic 
plant are presented The fransl itor ippeats to hive 
done his work well and to have given the meaning of 
the author m English terms and phrases WhiU the 
sam^ arithmetical methods used in the origin il have 
been idhered to the dimensions have been change d 
into ordinary British units, and the constants given 
in the formulae have been modified to suit the change 
The first three chapters deal with the elementary prin- 
ciples of the flow of water m open channels and 
pipes, md the last chapter with the flow ovtr wears 
These subjects are dealt with in a simple and prac- 
tical way They do not, however, contain inv inform- 
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Uion tli it is not to be found in English text-books on 
the same subject 

1 he fourth chipter, which occupies about half the 
book, is devoted to the thcorv and description of 
hydraulic motors and engine s used to transform the 
energy contained in 1 head of water into incihtnical 
w 01 k The use of waterfalls hitherto Ins been 
limited, because the ipphcation of the energy could 
only be used locall), but since electricity has come 
into use for the truisnnssion of power to great dis- 
tances, w itei has issumed a new and increased v due 
is an economical source for the production of powder, 
md the construction of hydraulic inst til itions in in- 
creasing it a uipid rate I he use of w itcr-powcr 
md the imchinrry required to adapt it to commercial 
use haw received very little attention from the 
authors of modern English ind Amrric m treitiscs on 
hydraulics 

The writei docs not know of anv book th tt de ds 
with this subject in so practical i way as the one 
under notice 1 lit several kinds of \v iter-wheelx m 
use are described and illustrated, and thur theoretical 
md useful \alui demonstrated Turbines, which ire 
now being largely used for the distribution of water- 
power, are fu eh de dt with md the merits of the 
dithreni forms of this mu hint discussed Tht book 
is e dud ited to bt of struct both to siudfnls of prac- 
tical hydiauhrs md 10 those < ng igcd in designing 
md ctrrying out works foi tin utilisation of w itcr- 
power 

irtitde to the Principal hamiln s of hlowcnn Plants 
( Vf tt r Engle ’s System) By J Adams Pp 
iv + 40 (Dublin Se d> Bryers md W dkt r 190b) 

Price it net 

\ rowhMFxr sumniai) foi determining the ordcis of 
flowerings plants is 1 much requmd dtsidoritum 
I he ddhculties in compiling such \ sunun iry in very 
tfroat, not the It ist bung due to the impossibility of 
defining the limits in ccrtun cases between dlied 
orders Mr \d inis has not ittunpted such dc I ids, 
pieferring to lone out a 1 irge number ot ord< rs end 
to sacrifice difficult distinctions to brevity md gentrd 
utility With regard to the stitiment th it the book 
is ifter Engler’s system, this ipplus only to the 
n mu n of the orders , the me thod of se paration is 
pure 1 \ artificial Thus in the Vnhiihl nmdra p ir 1- 
sitcs and insectivorous pi mts ire hrst ehminited then 
( onsidc ration of the \cgeti(i\i organs provides the 
next stages in differentiation So fir es praetie d 
tests h ivt been ipphed with t few ordus, the tables 
hive given quite s it isfactory results 

l he h xtra Pharmatopoiui of Mctfttnd-ah and West- 
lOlt ReviNcdby Dr W r H irrison Martind de md 

W Wynn AVestcott Twelfth edition Pp 

xxx+ioq^ (London II K Tewis, icjot> ) Pnu 
los ne t 

1ms most useful volume has now re uhed On twelfth 
edition md extends to mote th m 1 thous md pages 
] he p iges ire sin ell ones but packed with mioim- 
ition tnd the pipci is thin sc> the volume still rc 
m ims one of hindy si/t 1 he book is more than 
its none indicates, it not only includes rente di d 
igenls which hive been introduced up till now into 
medic d practice, but contains 1 great de d of inhum- 
ation regarding recent rose nth in disc 1st Toi 
inst ince we find an excellent sumnnry of the prrx n( 
state of the cancer question, the new e si methods of 
bacteriological investigation, md 1 concise statement 
of modern views on toxins and antitoxins scrum 
therapy opsonms, and the like No busv pnetitiomr 
can ifford to do without such a movement md trust- 
worthy vadi. meettm 
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LETTERS TO THE EDITOR 

[The Edttor das not hold himself responsible for opinions 
expressed by fits correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts tntendtd for this or any other part of Nature 
A o notice is taken of anonymous communications ] 

The Extirpation of the T«et»e fly a Correction and a 
Suggestion 

In my Utter published in Nature of October 25 on 
the breeding haunts of the tsetse-fly discovered b\ Dr 
Hagshnwe, T stated that there were no banana plantations 
on the deserted island of Kimmi, on the Victoria 
N) inza, and suggested that the flies there must have some 
other breeding-places than the plantations I am informed, 
however, by mv frund ind colleague l leut A C H 
Grai, R A M t , who his just stirred for Uganda, that 
he and the latt Lieut F M G lulloih, when coilf cling 
flies on Kimmi, came across deserted b inana plant ition 9 , 
overgrown by the forest and bearing ripe bananas (a sure 
sign that no natives visit them or know of them) 1 must 
comet therefore, mv former statement 

If the banana plantations should prove to be th< sole 
or principal breeding-place of the tsetse fly, the question 
it ono arises what means could be taken to exterminate 
the flv or check Its increase? To destroy the plantations 
would he impossible, as I Have said, because the banana 
Is the staple food of the country I venture to suggest that 
an efficient means of keeping down ihe tsetsc-flv would be 
to encourage or constrain the n itives to keep fowls in 
their plantations in places where the flv is abundant 
These birds would scratch up and discover the pope much 
quicker than a man could and would probably devour 
them greedily when found In forest districts it might be 
seriously considered whether it would not be advisable to 
introduce the Indian jungle-fowl for the same purpose It 
is of course alwuys a risky thing to introduce exotic 
wild specks into a country, out the jungle-fowl, being a 
valuable game-bird conld hardly be a serious nuisance, 
however much it multiplied 

I would suggest, further, that a most suitable place in 
which to try experiments on the extirpation of the fly 
would be the island of Kimmi already mentioned Wuhin 
easy reach of Entebbe uninhabited, covered with forest 
or jungle, and swarming with tsetse-flies, it is a locality 
in which it would be verv easy to introduce the jungle- 
fowl and to watch the effects As there are no monkevs, 
-so far as I am aware, on the island, the fowl would prob- 
ably he able to flourish and multiply unchecked Such an 
experiment even If it failed to produce the desired effect, 
could do no harm, and if it succeeded would be of very 
■gnat importance E A Minchin 

I ister Institute of Preventive Medicine, November 2 


The Efficiency of the Present Process of Natural Indigo 
Manufacture 

In N\ture of September 20 (vol lxxiv , p 526) T find 
mention of a paper read before Section B ut the recent 
meeting of the British Association bv Mr W Popplewell 
Bloxam on u new method of determining indigotin It 
is stated that “ the author concludes that the present 
prongs of manuficture is a wasteful one, the highest 
efficiency cttained not reaching 50 per cent , whilst on the 
average only 25 per cent of the indigotin in the leaves tx 
extracted ** 

In justice to the mdigo-planting community in Tndn I 
1hink*this statement should not go unchallenged The 
grounds on which Mr Bloxam draws his conclusion are 
not gi\en in the brief r^sumt? of his paper in Nature, and 
l am therefore obliged to seek an explanation in his com- 
munication to the Journal of the Society of Chemical Indus- 
try of August 15 on the same subject, in which a similar 
statement of the low efficiency of the Indigo-manufacturing 
process is made In this p iptr Mr Bloxam gives the 
artahsis obtained bv his new method of the indigo turned 
out each day during the manufacturing season at a certun 
factory in Bihar From the figure so obtained and the 
total daily outturn of finished indigo recorded in the factory 
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“ rrwhai ’* book, he calculates the amount of indigqtfft 
produced day by day, and from the proportion 
between the. amount so calculated and the amount fjifeo- 
retically obtainable, deduced from the weight of gram 
plant placed in the vat and the assumption that this piattf 
tonfmtir 06 per ant of indigotin , he arrives at hit esti- 
mate of the efficiency of the manufacturing process 

Now it is clear that m this method of calculation error 
nn\ occur in the following particulars — 

(1) Ihe analysis of the finished indigo 
(3) Ihe wcighment of the daily outturn of finished pro- 
duct 

(3) Ihe wcighment of the green plant 

(4) ihe assumed content ot indigotin in the green plant 
The first point is one for discussion elsewhere It is 

sufficient for my present purpose to point out that the 
avenge of Mr Bloxam ’s results (60 per cent indigotin) 
agrees substantially with the average quality usually 
ucccpted i\b typical of Bihar indigos, and that, therefore, 
his results probably do not differ very widely from the 
truth Ihe same cannot be said of the second point 
Separate wughment is hardly ever made of the daily out- 
turn of an indigo factory and 1 know as a fact that this 
was not done in the case on which Mr Bloxam bases his 
figures \ rough estimate of the outturn is arrived at by 
measurement of the cakes produced in a wet condition, 
and (hr result obtained generally falls short of the actual 
production by to per cent to 30 per cent Mr Bloxam 
must therefore nave obtained his figures from cake 
measurement— at best a very inaccurate proceeding 

Simil ir inaccuracies 01 cur in the wcighment of the green 
plant in the ordinary factor) routine , but the culminating 
error on which Mr Bloxam ’s figures are based occurs in 
his assumption of o fi per cent as the amount of indigotin 
occurring in the green plant It has been my privilege 
to serve the indigo planters in Bihar in a scuntific capacit) 
for nearly five jears During this time 1 have carried out 
some hundreds of analysts of indigo plants of all varieties 
ages, and sizes, and in onlv one or two cases has so high 
an indigotin content as Mr Bloxam assumes is normal 
been recorded These were in cases of the Java plant 
(Ind arrecta which contains an exceptional amount of 
indigotin, and was only being cultivated on a small scale 
during the season from which Mr Bloxam *s conclusions 
are drawn) under peculiar conditions of manuring It 
would be more accurate to place the average indigotin 
content of the plant used during the season quoted by 
Mr Bloxam at o 3 per cent , so that his estimate of the 
efficiency of the manufacturing process should be doubled 
As a matter of fact, recent work, carried out with atten- 
tion to the details I have enumerated, has shown that 
the proress may with tare, but with no modification other 
than is available to every planter, be rendered as efficient 
as 70 per cent to 80 per tent , and that as it is carried 
out by the average planter it seldom falls below 60 per 
cent C Bbrgtheil 

1 he Research Station, Sirsiah Mozufforpore, India, 
October 10 


The Leonid Meteors 

1 hough the Leonid epoch of 1905 does not seem to have 
been marked bv a great abundance of shooting stars, a 
magnificent aurora having unexpectedly token the place 
on the evening of November 15 of the shower anticipated 
later on that night, yet it is probable that in the absence 
of moonlight and cloud the radiant in Leo would have 
been found to be more active than seemed to be the case 
The phase of the moon renders the conditions for good 
observations more favourable in the present year, and it 
is probable that if the weather during the critical period 
turns out fine, Leonids will be observed in considerable 
numbers In 1906 these meteors become due on the night 
Of November 15 The anticipated display Is connected by 
the nineteen-year period with the shower of November 14, 
1 868, apd, like the latter, will be visible over both Furope 
and America As calculated by the writer, the principal 
maxima take place on November 15 at iah 45m , 1411 , 
t 9 h , and aih 40m, GMT These maxima will there- 
fore occur on the morning of November 16, the first two 
being \ isibte here, while the remaining two, which repre* 
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the stronger portion of the shower, wilt fall 
0 4 ok of American observers 

<, tile calculated intensity of the #hower is rather inferior 
to that of Its prototype of i$6&, besides, the first maxima 
fall early in the mgnt, and may not, therefore, be seen 
it their best Nevertheless, the present epoch is a well- 
iefinad one, and should yield satisfactory returns to the 
vigilance of meteor observers. 

Of the minor showers associated with the period, the 
most interesting occur on November 16 between 13b and 
14b , and on November 17 from 13ft to i8h 
Dublin John R Henry 


The Rusting of Iron 

In reference to the discussion on the rusting of iron 
in recent numbers of Nature, I happen to have a curious 
ipecimen illustrating the accumulating of rust which may 
possibly be of some little scientific value It is a horse- 
shoe which was dug up some years ago by a child out of 
the sand on the site of the battle of Prestonpans, near 
Edinburgh It was given me by the child’s father, who 
was with him at the time The shoe is now very irregular 
and lumpy The thickness of the naked iron can be made 
:>ut at one spot, where it is partially denuded It is 
lust three-eighths of an inch But with the mass of what 
I can only describe as rust, and I presume sand —some 
small pebbles are, too, imbedded in it —it is in one spot 
as thick as 2 inches, and in girth it there measures 
&§ inches No part of it is wholly clear of rust , the 
smallest girth is 4 inches 

The famous battle was fought on September 21, 1745, 
and the supposition is that the shoe if not the horse was 
lost there The supposition is probable enough If correct 
the rust would represent the accumuJ ition in a centurv ind 
a half I may add that I have some specimens of pig-iron 
which were turned out at foundries here fifty years ago, 
and have been in thr open air ever since Thev have just 
a brown coat, but the coat Js of no perceptible thickness 

Joseph Meehan 

Crcevelea Drumkeerin, October 29 


PROTOZOA AND S TAlOZOi' 

T HF hte publication of the first volume of this 
well-known senes his eniblid the authors to 
incorporate some of the results of the more recent 
researches ujion l heir several subjects Taken in con- 
junction wnth the earlier published volumes, the work 
seems to fulfil the purpose of providing an intelligible 
and adequate survey of the entm animal kingdom 
without giving; undue prominence to particui ir groups 
Prof Hartog’s share in the work makt s a well- 
timed appearance m the year which has witnessed 
something- like a crisis in th< history of protozoology 
His chapters are full of suggestive comparisons and 
analogies, and thtir value is increased bv the addition 
of copious footnotes Some of the statements are not 
supported by references as, for example, where he 
spoaks of the presence of a contractile vacuole m the 
roospores of algae and fungi without mentioning anv 
specific instances of this condition fp 15) 

The essential complexity of the simplest manifest- 
ations of living matter is made evident, and Prof 
Hartog does not harmonise the vitality of protoplasm 
with the vagaries of a drop of oil or of a bubble 
The segmentation of the oosperm of Metazoa and 
Metaphyta is compared wath the sporulation of the 
Protista, both phenomena being characterised as 
brood-formations (p 31) 

Irr the second chapter the author begins with an 

1 " Th« Cambridge Natural Htarory ’ Vr| 1 Protozoa by Prof Marcu« 
Hartog , Pori fern (Spongei), bv Igernn B 1 Sofia* , Ccclenterala and 
Ctenophora, by Prof S f Hickson, FRS EcMnoderm ala by Pro' 
R. W Mac B rtd«, F R S Pp xvil-l-671 , illustrated < London Mecmillan 
an4 Co., T td , igicd) Price 17* net 
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interesting disquisition on the old belief in spon- 
taneous generation as an explanation of the origin of 
the organisms of putrefaction, pointing out how this 
was due in part to the supposed inconstancy of species 
m Protista, and that this in turn resulted from the 
want of knowledge of their hfc-histories, how this 
knowledge was supplied in the first place by the Rev 
W H Dalhnger and Dr C harles Drysdale for 
Protozoa, and for the Protoph\ta by b Cohn and 
later by von Koch, who perfected the methods of 
culture devised by D( Bary for the study of the fungi 

In his rental ks on reproduction by syngamy Prof 
Hartog distinguishes between exogamy md endo 
gamy, the rhizopod Truhosphscrium affording an ex- 
ample of the exogamous conjugation of bi flagellate 
isogametes while the hthozoan \ctmosphaenum 
practises endogamy 

Referring to the pelagic forammifer Globigerina 
(p 61), the author sa\s tint after death the tests. 
sink to the bottom of the sea to form the “ Globerina 
ooze *’ (sir), “ it depths where the carbonic and under 
pressure is not adequate to dissolve the more solid 
calcareous matter ” On the following page we 
read — “ Some Formumfera live on the sea bottorrt 



l iu 1 — Ccnanihnz iHtmbmHcucus in Us tube Colour pink, *uh tentacles 
annotated pink and brown \bout 3^ cm in lengih From The 
Cambridge Natural History, vol i 

(\cn at thr gre West depths md of 1 nurse thur shell 
is not composed pf ralcucous matter ’ Theie is 
nothing to indicate to the re ider uh) this is more 
obvious thin mv of thr other plain sluturunts in 
the book 

Iht list three (hapters of Dr Hartog’s tu atise 
de il with the Sporozoa thr Flagcllat t, Uu Cilnta 
md the Suctoria As an illustration of the r ipid 
strides of recent years he notes th U sevtn vr ns ago 
no single species of Sporozoa was known m its com- 
plete hfc-cvcle It would have been bettu to hive 
used the general expression “ bodv-mvitv ” instead 
of “coelom” on p 105 Coelom and h emocoel ire 
both bodv-nvitics, just as clothes props md thorough- 
breds arc both horses * 

The importance of investigations into the life- 
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histories und nmrochunical properties of the Proto- 
701 which may be saul to have achieved their present 
culmination in the life and death of Sthnudinn, is 
worthi 1 \ presented by Dr FI irtog 

Miss SolJus’s three c h ipters commence with * brief 
historical introduction followed by a lucid descrip- 
tion of two tvpical British sponges JIaluhondrta 
patncia ind hphydatia flu via hits The traces of a 
nervous system referred to on p jq of this volume 
in not to be found here ( h ipter vm coni ludes 
with t kev to British genera of sponges, comprising 
sivintv-oni names, md ch ipter ix deals with ques- 
tions of reproduction, physiology, md the formation 
of flints 

Turning now to Prof Hickson’s vuluible contribu- 
tion, we note that he treats the ( alenterUa and the 
C tenophora as septrUe phvl i instead of regarding 
the former is divisible into two brancht s the 
t mdarn, those which m armed with stinging 
threads, ind the Ctenophora, those which are pro- 
vided with swimming pi ites A more serious chongt 
which he has introduced is the lesolution of the old 
order Hvdrocor dlina into two distinct orders, Mille 
porma and Stylastcrina the former second the litter 


Prof Hickson's last chapter is concerned wjth 
those wonderful crcituris of the plankton, the Cteno- 
phora In describing the pi ines of symmetry of Ihe 
body , the author spe tks of the tentacular or “ trans- 
verse ” plane ind of the “ sagittal ” plane These 
animals show no ante ro-posterior differentiation, and 
onlv in one order, the Platyctenea, do they exhibit 
doi so ventral differentiation, their symmetry is bi- 
r idiil, and it h undeniably inaccurate to saddle them 
with transverse and sagittal planes If a comparison 
with highi r forms must be made, there are strong 
retsons for the belief th it the tentacular pi me of 
the C tenophora should be likened to the sagittal 
plane of Bilateralu 

In his u count of the siphonophoran bodv (p 29K) 
Prof Hickson evinces a general willingness to steer 
clear of weansonu polemical discussions, in this cast 
the difficulty might have been surmounted by 7 calling 
the v irious parts of the colony neither organs nor 
/ooids, but organo/ooids 

The volume concludes with six chapters on the 
Echinoderms from the pen of Prof MacBridf In 
the classification of the Ophiuroidea the author has 
followed Prof Jeffrey Bell’s system which seems to 
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sixth, in I lie list of orders, stpinhd in tlu text by 
the (ivmnoblaste 1, the C llv ptobl isle 1, ind even the 
lir iptolitoidea 

With regard to the rcl itions betvvttu tlu hvdroid 
stock or hvdrosonu ind the nit dusoid gonophori or 
nudusonu of the Hydrozoi, Prof Hickson gives tv- 
pitssion to tht |Krc nmal “ vt xtd question” is to 
w'hfthcr the hvdrosome preceded the medusome or 
vm vt ysd , he does not assist the reader bv adducing 
inalogous instances Ihe stock arid sexual stolon of 
scmih mnelid worms would sec in to offer an almost 
exact analogy to the hy droid and medusoid phists 
of i hvdro/oan, the medusome might even be re- 
garded as an cpitokous sexual phase, the stock bung 
the parent form, indifferently whether it is hxe d vr 
free , the hber it on of the medusa; (where this occurs) 
would correspond broadly with the swarming of the 
epitokes 

The general treatment of the three classes Hydro- 
Scyphozoj, and Anthozoa, leaves little to be 
desired wnthm aht limits prescribed by the nature of 
the work, and prominence is given to bionoinical 
questions 
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have achieved the distinction of perm mcncv The 
t ibulation of tht fumlics of \steroidta is b ised upon 
Prof Perrier’s svstem ind gives a very different 
sequence from th it b esc d upon Mr Slade n’s orders 
tisu in vogue at the present turn In the chapter 
on the Frhinotdt 1 (se i urchins) there ire mtert sting 
p iss iges on the physiology of the pt dialling, the 
chaptc r on the Holothuioidea (sea rucumbers) con- 
tuns i humorous though instructive compirison 
between the orgmisation of a Synaptid and that of 
a Sipuncuhd 

1 he linal chapter is devoted (o questions of develop- 
ment and phylogeny It stems probable to Prof 
Mac Bride, md will doubtless appear so to his readers, 
“ that Vertcbrata and Echinodermata both arose from 
Protococlomata ” It remains to be added that the 
lllustr itions are excellent, and many of them original 

The term * 4 Statozoo/’ originally applied to certain 
Echinodermata, but not generally adopted m that 
connection, may be conveniently extended 90 as to 
Include such animals as sponges, coelenterates, and 
echinoderms, in which a fixed condition is either 
actually or phvleticallv predominant 
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THE IMERNATIONAL GEODETIC 
CONFERENCE 4 T BL DA PEST 

HPHE International Geodetic Association held Us 

* trienmal conference at Buda Pest fioin September 
Ao to 2 8, and I had the honour of serving as the dele- 
gate of our Govern nu nt By the kindness of the 
Hungarian Academy the met tings were held in their 
handsome building and the arrangements for our 
reception, which had been made by M Louis 
dc Bodolu, were In every wav admire bit Before 
considering the scientific work of tht con fori nee 
I ma\ mention that the Prime Minister, Dr 
Wekcrle, invited the members of the 44 Permanent 
Commission ” to dinner, and that the Archduke 
Joseph lfttrwards received all the delegates at the 
palace On subsequent days the Burgomeister of 
Buda Pest gave a dinner in our honour, as also did 
Count Albert Apponyi, Minister of Public Instruction 

The work of the conference was more interesting 
than th it of any other at which I have bi en present, 
and the time was barely sufficient for the adequ m 
discussion of manv subjects of important! In an 
article of this character it will clenrlv be impossible 
to do more than indicate m general terms the subjects 
which were considered 

Tht systematic obscrv ition of the \ ination of lati- 
tude, which is the specul province of Dr Albrecht 
was n iturallv the subject of much discussion I he 
existence of a mysterious term in the c xpression for 
the position of the pole was discovered some wars ago 
b\ Prof Kimura If this term, which is denoted bv 
th^ letter s, his a re il physical existence it would 
indicate tint the equator oscill ites b ickw irds and for- 
wards, moving parallel to itself It appeared that 
observations conducted in the southern hemisphere 
would quichlv determine the reality of the supposed 
motion Veeordingly, at the conference of Copen- 
hagen in 11)03 it was resolved th it observ ltions in the 
southern hemisphere should be instituted, and should 
be carried out for \ period of at least two years The 
southern observations of latitude are to be imdo at 
Bavsw iter, West \uxtraha, where Dr Hexstn b<gm 
his observations on June 6, 1906, md at Oncativo, in 
the Argentine Republic, where Prof Camera began 
work on May $ These two xt itions arc in S latitude 
31° sV Wc also heaid from Mr Inms that 1 ititudi 
obscrv it ions will probably be 'Commenced it Johannes- 
burg (S latitude 26° 12') bv the end of the present 
year With regard to the observations in the 
northern hemisphere, it w is resolved th it they should 
be continued, at least until the year iqoq when the 
next conference wall meet The northern st itions ire 
Pulkova and Levdcn, md in N latitude }9° 8' 
Mizusaun Charjui, C arloforte Gnthersburg Cin- 
cinnati 1 md Uki ih together with Tokyo in latitude 
35 ° 30' Prof Helmerl g ivc an interesting account 
of the present condition of the whole investigation 
and he directed attention to cutain oscillations or 
systematic errors of which the physical meaning is 
as vet altogether obscure Whatever their meaning 
may their magnitudes are excessively minute 

Another report of importance was one by Dr 
Albrecht on the use of wireless telegriphy for the 
determination of differences of longitude He con- 
cludes that this method may be relied upon to give as 
good results as those derived from telegraphy through 
wires 

Dr Hecker had undertaken, at the expense of the 
association, a second long sea voyage for the purpose 
of determining the value of gravity at sea His first 
voyage was from Portugal to Brazil, and the 

1 Tfco obvervtulonfl at Cincinnati will, u I »unid«nt»nd, be ditconllnued 
shortly 
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setond ww in ill! Indian Ocean and across tht 
Pacific He present! d a short prehmin iry report in 
whuh ht stated that the intensity of gravity for the 
deeper part of the Pjufu Ocean is lpproximate Iv 
normal md agrees cloxelv with Helmert's formut 1 
of the year iqoi His txpimmc m tht first voy igc 
had enabled him to effect considerable improvement^ 
in the procedure Ihc mtihod depends upon tht 
determination of the temper iture of boiling water 
and the srniult tneoux c*b^< 1 v Ruin of the height of the 
biromctor I he difficulties in U1 lining it st i to th< 
requisite degree of itcuratv ire so numerous th it it 
is matter of surprise that trustworthy results cm b 
obtained There seems, however, to be now no douht 
th it we mav trust his conclusions Dr linker ex- 
hibited his ipparatus with five b iromete rx furnished 
with the means for obtaining continuous photogriphu 
records of the height One of the greatest difficulties 
to be contended with is the motion of the ship for 
the pitching and rolling make the mercury in tht 
barometer 44 pump tf and the photographic trace of 
the barometer height is marked with rcgul ir notches 
Dr Htcker is to be congr ttul itc d on thi skill with 
which he has overcome this and manv other difficul- 
ties Ilis conclusions form one of the most noti 
worthy acquisitions to geodetic knowledge of Iho 1 rel 
twenty yc irs 

MM Claude and Drtcncourt gave an iccount of 
the use of thur prism it ii retrol ibo It give me tlu 
impression that it might be m instrumt nt of much 
use to geodesists 

The measurement of base lines naturally 1 fiord* d 
an import ml subject of discussion and M Guill cum* 
issixt int director of the Intern Uion il Bureau ot 
Weights md Measures at Bret/uil give an adminble 
account of the recent improvements which have been 
effected in the use of the Jaderin wires It would 
Appear th it tht mereurement of base lines has now 
reached such perfection that wt cannot look for m\ 
great adv mce in geodetic ireur icy in this direction 
Frrors due to tri ingul ition iccumulate ripidly ind 
the modern practice is to me isurc short biscs about 
every 200 miles The Simplon Tunnel his been used 
bv the Swiss geodesists as 1 b ise line md was 
measured by the Iidcnn ipp iratus The r nlw *\ 
company w is good enough to xurrcndci tlu tunnel 
to the geodesists for five 1 1* ir diys and by means 
of continuous work day md night I hey were iblc to 
complete the 11 task A sp* < 1 il form of tripod for 
suppoi ting th* wires was devised, it roll* d along 
the railw iv lint s and in Lhis w i\ llie 1 ibour of Ir ure- 
porting tlu tripods w is consider iblv diminished 

The 11 itumal reports furnished 1 >\ the several df 1 * - 
gates were in m my cases of gre it interest but l cm 
only refer to a few of them 

lh* work of the Swiss m the measurement of 1 
bise itong tlu Simplon Tunnel his already h* en 
mentioned 

\ propose! his been made for the coll lboration of 
the French and Halims whereby the reland of 
Sardim 1 may be linked to Corsica and to the It ilian 
mainlmd 

Tlu Frcneh delegates gave a final ucounl of the 
measurement of the great ire of Peru Thre ^ work 
took five vnrs and eleven officers of the Scrvut 
Gt'ogr iphique de FArm^c ind tvvcntv tight under 
officers md soldiers took part in it Sever il of th* 
staff died of exposure and hard work in the Cordill* ra 
and the conference received this intim ition st mdmg 
in token of respect to their French toint ides who lost 
their lives in the cause of science 

I myself presented reports from Colonel Burra rd 
R E , on the work in India and from Sir Day id 
Gill, Colonel Morris, and Mr Simms, on the geo- 
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detJc survey in South \fnca The conference listened 
with interest to the account of the various difficulties 
which had been met with in Africa 

It is well known that the British South African 
( omp tn fulfilment of the wishes of the late Mr 
Cecil Rhodes, has up to the present year met all the 
heav) expense of that part of the survey along the 
thirtieth meridian of east longitude which runs 
through Rhodisia, but it has been found necessary for 
the tompanv to effect various economics, and there 
was \ doubt as to whether it might not prove neces- 
sary to suspend the survey for a time Such a sus- 
pension would have proved most unfortunate, since 
there would have been no junction to the southward 
between the Rhodesian triangulation then completed 
as far as Gwelo and the Transvaal triangulation 
which begins at the Limpopo River A surveying 
part\ undtr Captain Gordon, RE , was already in 
the field in Rhodesia, and it was obvious that it 
would be much more economical to continue the 
work at one* rather than to defer it until some 
undetermined time in the future The expendi- 
ture needed for the survey from Gwelo to the 
Limpopo was estimated at 1600I and after 
various negotiations in Fngland the British South 
African Company offered to advance half that sum 
while the Royal Society, the British Association (from 
a fund raised principally in South Africa for the 
meeting of 1905 at Cape Town and Johannesburg) 
the Royal Geographical Society, and Sir Julius 
Wernher subscribed the other half These negoti- 
ations had to be conducted very hurriedly in order to 
obviate the break-up of the surveying party, but by 
means of the telegraph and through th€ exertion* of 
Sir David Gill all obstacles were overcome, and 
Captain Gordon began work in June Since the 
meeting of the geodetic conference I have heard from 
Sir David Gill that Captain Gordon is making good 
progress Thus in a few months the triangulation 
will be finished up to and beyond the 7nmbe7i With 
respect to Northern Rhodesia, preliminary recon- 
naissance has b”<n made nearly as far as Lake 
Tanganyika and T have reason to hope that, although 
Sir David Gill is retiring frorii his position as Astro- 
nomer Ro\al at the C ipe of Good Hope, the British 
South African Company will make arrangements for 
the completion of the gre it scientific enterprise for 
which thev have already* done so much 

At Lake Tanginyika the continuation of the survey, 
northward will fall to the Imperial German Govern" 
ment The Academy of Sciences of Berlin has 
appointed a committee to consider the matter, and 
although Dr Helmert was not able to announce that 
the uoik would be undertaken immediately, yet I 
think we mn> be confident that the northw ard pro- 
gress of the survey will be continued in a year or 
two 

In Egypt Captun I vons is making preparations for 
the geodetic surve\ southward ind I have no doubt 
that when the conference next meets substantial 
progress will be reported there also 

In the ve irs iqo'j and 1004 the International Con 
gresses of Geology and of Academies parsed resolu- 
tions in which thev asked for the help of the Geodetic 
Association in respect to ireurate levelling and 
measurements of gravity with a view of throwing 
light on the internal distribution of masses in the 
earth and on the rigidity and isostasy of the crust 
of the earth It was entrusted to M Lallemand and 
to me to draw up preliminary reports on these sub- 
ject# M Lall^pand whilst admitting the import- 
ance of the requirements of the geologists, could not 
maintain that levelling has attained to such a high 
degree of accuracy as to betray small movements of 
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the land relatively to the sea, but he thoughts "that 
large changes of level could be detected; and he ex- 
pressed the opinion that the lines of levelling ought 
to be repeated at such intervals as two or th^ee tim$* 
a century For my part I could not think that it wda 
possible for geodesists to undertake such elaborate 
measurements of the direction and intensity of gravity 
as would fully satisfy the requirements 01 geologists 
The repetition of the levelling of a country and 
systematic observations of gravity entail great ex- 
pense, and the conference seemed to be unanimously 
of opinion thit they would not be justified at present 
in urging on their respective Governments any in- 
crease of expenditure in these directions Neverthe- 
less, the wishes of the geologists will not pass 
unnoticed, for there can be no doubt that In future 
campaigns with the level and the pendulum more 
ittention will be paid than heretofore to the constitu- 
tion of the country under survey 

Before referring to the resolution on this topic 
which was finally adopted by the conference, I must 
speak of two other communications of great import- 
ance Mr Tittmann, superintendent of the United 
States C oast Survey, and Mr Hayford, inspector of^ 
geodetic work, communicated on behalf of the L T mted 
States a very elaborate discussion of the anomalies 
of gravity throughout the United States The con- 
clusions at which they arrived are of great interest 
to geologists, for it w r as shown by Mr Hayford that, 
at leist in the United States, the matter constituting 
the earth is in hydrostatic equilibrium at a depth of 
about seventy miles below the surface In technical 
language this is the depth of isostatic compensation 
In this connection Baron Fotvos, professor in the 
University of Buda Pest; explained his application of 
the torsion bal mce or Cavendish apparatus for deter- 
mining local deviations from normality, both in the 
direction and in the intensity of gravitv His instru- 
ment, w'hich we had the pleasure of seeing at the 
laboratories of the University, is of astonishing 
sensitiveness, and, so far as w< tan see at prt sent, 
its indications are trustworthy It would seem prob- 
able that this instrument might be used to give exactly 
those indications as to the distribution of internal 
masses of which the geologists are so desirous The 
communication of Baron Eotvos was consijer d of 
so much importance that the conference directed 
special attention to it in the resolution w'hich was 
adopted as an answer to the Intern iliouil Association 
of Academies Ihe Geodetic Association has at pre- 
sent no funds avail ible for continuing researches with 
the torsion balance, but there is reason to believe that 
the Hungarian Government will continue to support 
Baron Fotvos in his researches It niav even become 
possible bv measurements, say on Vesuvius, before 
and after an eruption to find where the lava which 
is ejected from the crater has come from since the 
displacement of large masses from beneath the moun- 
tain should be betrayed bv the indications of the 
torsion balance ' 

This meeting of the conference is the last under 
the existing convention, which expires at the end of 
the present vear, but it was announced that twenty 
of the Governments which have taken part in the 
existing convention have already entered into a new 
one for the forthcoming ten vears There is reason 
to believe that the Argentine Republic will also join 
Indeed, Dr Porro was at Buda Pest fis representative 
of that Republic, and took part in our discussions 

A telegram has already appeared in the Titnes t and 
has been repeated in Natuhe, stating that I have 
invited the conference to meet m Cambridge In th* 
vear iqo q This is incorrect It is true that the 
association has never yet met in England, and I 
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that a meeting here would be of great value 
for British geodesy, but I told the conference that 1 
had flo power to give an invitation, which must come 
frhm the Government I can only now repeat the 
expression of the hope that the conference may meet 
iwthis cOuntrv in 1909. G H Darwin 


THE FIRS1 “MANNED" HYING MACHINE 

O CTOBER 23 of the present year will be remem- 
bered as a red-letter day in the history of flying 
machines, for it was on that day that the first fly- 
ing 1 machine, constructed on the “ heavier than air ” 
principle, successfully raised itself and tts drtver 
from the ground several feet, and transported itself 
by means of its own power over a dist ince of eighty 
yards 

In this his first successful flight with this machine, 
M Santos Dumont is to be sincerelv congratulated 
for he has accomplished a performance which many 
workers in different parts of the world have been 
striving after for many years past and failed M 
Santos Dumont’s machine is built on the aeroplane 
principle, and mounted on two wheels It is fitted 
with an eight-cylinder, 60 h p motor weighing 
about 170 lb , and drives an aluminium fan, which 
makes 1000 to 1300 revolutions a minute The 
motor is the work of th$ Adams Manufacturing 
C ompany, England With It# dfrvcr the machine 
weighs about 750 lb 

The aeroplane is shaped like a large T placed 
horizontally The short arms of the T are slightly 
me lined upwards, and are each composed of three 
compartments, like three box-kites tied together side 
by side At the base of the T is a large compart- 
ment, also like a box kite, and b\ manipulating this 
about a horizontal axis the upper and lower surfaces 
act as a powerful rudder This rudder arrange mint 
is at the front end of the mropline and the operator 
stands on a platform midway between, and neirly 
on a level with, the lowei surfaces of the two main 
inclined arms Hie driving fan is situ ited at the 
rear of the fipichine, just behind the Optra tor, it the 
junctiooMjtfie two main inclined arms 

Now^flmSit success has rewarded this daring in- 
vestigator, it is of interest to take 1 cursory glance 
at the steps which ultimately led the wav to success 
One naturillv in the first insiime, tills to mind 
the v<r\ interesting experiments c irrifd out in 1893 
by Herr Otto Lllunthal near Berlin (Naurf, vol 
xhx , p 1^7), because S intos Dumont’s aeroplane is, 
generally speaking, somewhat after the style of the 
gliding machines used by him Lihenthil’s experi- 
ments were confined to trying to learn soaring, and 
he employed slightly curved wings having a surface 
of about is squire metres With these inclined 
planes, and eventually vertical and horizontal 
rudders, he started from the top of a hill, and after 
a few steps forward jumped into the ur and glided 
sometimes 2^0 metres Lihenthal depended for the 
success of his apparatus on himself trusting to his 
Instinct to be able to keep his balance bv making 
the necessary compensating adjustments by moving 
his own centre of gravity In later experiments he 
employed some mechanical aid to assist him in sus- 
taining himself longer in the air This consisted of a 
small machine driven bv compressed carbonic and 
gas, and operating a series of feather-like sails which 
were capable of flapping He found that occasional 
flapping of these wings helped him to cover longer 
distances 

In 1895 he adopted a new principle, and instead 
of usmg one large framework, employed two smaller 
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ones, placed parallel one above the other, this method 
he found distinctly advantageous (Naturf, vol lui , 

p 300) 

About this time Lilienthal’s soaring experiments 
began to be taken up both m this country and in 
Vinerita Mr Percy S Pilcher in England gamed 

considerable experience both in the making and in the 
handling of thtse aeroplanes (Nailre, vol lvi , 

p }44) Unfortunately, as in the c isc of Herr 
Lihenthal, an accident during his experiments re- 
sulted m his death Pikher, however was quite 

aw ire of the importance of using some motive 

power, and some time before his death proposed to 
employ, and actually began to mike, 1 small md 
light engine, indicating ibout 4 h p , to drive a 

fan, this being considered by him is more than 
sufficient for flights of moderate length With tins 
advance it was hoped that much greater distances 
could be covered, and \ nearer approximation to a 
living machine attained 

1 here is little doubt th it if Pikher had been spared 
he would soon have construe ted md made use of 

the latest ind lightest form of motor, and probibly 
bee n led to use tin double-decked form of aeroplane 
idopted by Santos Dumont 

By embodying the best ide is of Ins predecessors 
md using his own ingenuity' to mike the aeroplane 
t practical flying m ichine, Santos DumonL h is 

idvanced thf science of aeronautics a very consider- 
ible step 1 Ik petrol motor has no doubt helped 

gre 1 tly in facilitating tins progicss, since high- 
powered engines of compar itively very light weight 
e m be constructi d 

In this pioneer work of navigating the air the 
work ot Hiiam M t\im ind S P Langley must 
not be forgotten Maxim m ide nunx rous ittempls 
to drive his flving maihm it such a spot d th it it 
would be lifted off the ruls on which it rm but on 
no occasion could it be said th it this was success- 
fully accomplished 1 urthcr, it w is not known 
whether it would capsize or not if it w is set fre< 
j Langlev , on the other hind w is undoubtedly the 
hrst to demonstrate th it 1 m u hint he i\ ic r thm ur 
1 could be made to travel m the ur driven b\ its own 
! jxnvcr i he machines he made md launched were 
I nil 14 unm miied,” but ntveiihtlcss much v ilu ible in- 
| foimation was iccumulated 

This the 1 itesi uhuveimnt ol S intos Dumont 
will no doubt give 1 fresh impetus to the problem 
[ of flight and those who hive the money md linn 
h tve now before them a successful aeroplane thil 
tan servo is 1 Stirling point 


HIE VNlXLR'sin MOlEMbNl 1 \ 

WI STERN U SIR ILIA 

A ML I 11 \G in support of the movement tor found 
mg 1 umversitv 111 Western Vustralia ^as held 
1 oil September 7 at Perth, Western Austr ilu The 
ehair w is t ikon by Dr J W H ickelt, and the prin- 
cipal speikers included the ch urmun the Right Rev 
Dr Riltv Vnglic in Bishop of Pe rth, Dr Hill mister 
ofjDowning College Cambridge who is u present 
j lecturing in Western Austral) 1 and tin Speaker of 
j tli# Legislative Assembly Mr Oumlan In 0)04, 
dUfing the Premiership of Mr Walter James, 4000 
ures t)f lind in the vicinity of Perth were set apart 
by the legislative Assembly as 1 perm uirnt endow- 
ment for the Umversitv of Western \ustriln when 
it should come to be lormed The preset income 
from this endowment is pricticalh ntl but Us future 
value is likely to be consider ible 

Dr Hackett m his remarks explained the generil 
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of die country to develop their faculties to their full 
cipuity, md to permit them to umiptLo on eun 
h rms in the prat tu al business of life with thost out- 
side is well is insidi Australia Or Hill, in a v ilu- 
lhl contribution to t he discussion, idvocatid the 
utilisation of existing institutions, thi training college 
ha t« uhers, the m igmihcent observatory, the museum, 
/onlugic il gardens, law tourts, end hospital, for the 
t( uhm£ purposes of the unnersih md suggi sted 
thi mint of thi gt nth nun holding (io\ernm<nt 
ipjioini incuts the gtologist elritrium, bai ti rio- 
logist, &c , weit enunuitlv htUd to oicupy umvirsity 
eh uis in addition to then ofltt i il dutus They did 
not requiri a pilaee for a start but the men In 
tlu si dns of change a gre it stone building was a 
di^advant ige His idei was to forget financi , and to 
euordin ttc the existing material UltimtUl) a reso- 
lution in fuour of the i stablishment of a univi rsitv 
w is c lined with practu il unanimity 

\t prism! thi higher education of Wi stern 
Austi ilia is m the hands of the University of 
Adel ude, yyhich conducts thi examinations and gives 
toutsfs of extension hitures, ind this system has 
yvorhiel well in the past, but naturally is only pro- 
vision il In addition, the Oikhnst trustees, through 
Dr K I) Roberts, of the London L mvcrsity Ex- 
tension Board hive for the past thro yeirs con- 
tributed to the expense of sending in innual lecturer 
from this muntrv to give a course of leitures in 
some brineh of science These lectures ire eage rj\ 
attend* d ind now form quite a feiture in the mtii- 
leiluil life of tlu State, periodic illy stimulating the 
movement in tavoui of m independent univi rsity 
Audiences of horn 1000 to 151M) are sonu times dr ivvn 
It is difiicult to sa\ whether thi lecturer or Ills 
audit nee derive thi gri iter benefit Certainly t trip 
round thi world with i course of hitures t iking 
ont oyir a luge part of 1 new lontnunt, imong the 
goldfu Ids of K dgurh the j irrah and k irri feirests of 
the south-west, the orchards ind viney irds of Arma- 
d ilt is m experience fitted to make a keturer it turn 
to his homely disk with “ renewed vim g lr ” 

I he pri suit write r re< ills manv 1 strange impies- 
sion from his lecturing experience in AA t stern 
\11str1h1, 1 unit neither 1 hoik 1 cl m t nor 1 

m ideira some thing of e uh but better thin ill, 1 
tlmd-eJiss sleeping cam igt on a il irrow-gaugc 
single -luu raihx iv, not yet to bt found on oui bo »sti d 
Siotch txpitssts, gold in sight in thi wall-fact of ont 
working* not vet worked, estimiUd of the vahu of 
half 1 million sterling, 1 yy lUr scheme for supplying 
the mines pumping 1 million and a half gallons daily 
over 1 vv itirshed of 1500 feet a dist mcr of too miles 
m which tlu unttr spends six weeks in the pipes 
befori ri ithing its destination, 1 1 tmel, the only 
netd of which m tlu dtsert is a weekly drink of y\ itt r 
costing, nii)l)i 30s , a criticism of the last night’s 
kcturi strihhhd 111 pi nnl at the bottom of one mine 
and diliytred to the lecturer m the next without 
coming nearer the surface lit in 1200 fret, 1 rabbit 
which survived two summers of drought without 
w iter, md a clergy mm who took for his text 
“ Radium ” 

In wishing tlu university movement well in 
Western Austr ilia one may express the hope that it 
will still continue its polio of inviting outside lecturers 
to come and h arn as will as to ttaeh, ind that mini 
professors without portfolios may be induced to visit 
^ts shores u^ the future, to carry back with them 
an idet of J developing outside world which in the 
cloistered seclu^on of a university is in danger of 
sltpping from the mi mory 
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1 up following Is a list of fellows who have been re* 
lommmded by the president and oouned of the Royal 
Society for r lei lion into the council for the ensuing 
war - president , lord Rayleigh, treasurer, Mr A JJ 
Kempe , ncntaru v, Prof J Larxnor, Sir' Archibald 
Ceikie , foreign secritary Mr Francis Darwin, other 
membt rs of thi coututl (the fellows whose names are 
printed in it dies ire not members of the existing council), 
t ord lvd>urv Sir Ihvjamin Baker h C B Dr // h 
Baker Prof J Normin Collie, Prof Wyndham R 

Dunsran, Prof David berrter, Prof Sydney J Hickson 
Sir William Huggins, KCB, Prof P R ly I-ankester 
Mr H I Newidl Dr Alexandtr S tott , Prof A C 
S iward Prof \\ ] S ollas, Prof F H Starling, Prof 

S * Ivatiuv P Thompson and Dr 4 D Waller 

I hf Royal Soucty’s medals have this year been 
adjudicated by thi president and council as follows — the 
Copley medal to Prof Flias Metchnikoff, for the import- 
ance of his work in /oology and in pflthology the Rum- 
ford medal to Prof Hugh I ongbourne Callendar, for his 
ex|>enmentjl work on heat, a Royal medal to Prof 
Alfred Oporge Greenhill, for his contributions to mathe- 
matics, especially the elltpuc functions and their apph 
cations , a Royal medal to Dr Dukmfield Henry Scott 
for his investigations and discoveries in connection with 
thi structure and relationships of fossil plants, the Daw 
medal to Prof Rudolf Tittig for his investigations irt 
thenitslry, ind (specially for hts work in lactones and 
acids the Darwin medal to Prof Hugh de Vries on tin 
ground of thi sjgnihc mce and extent of his experimental 
mvi stigations in heredity md virution the Hughes medal 
to Mrs \V F Ayrton for her experiment il investigations 
on thi eleclru are, and dso upon sand ripples The King 
has approved of the award of the Royal mi dais The 
med \ls will is usu il, be presented ai the anniversary 

meeting on St Andrew's Day (November 30) 1 he society 

will dine together it the \\ hitch ill Rooms on the evening 
of the s imr d i\ 

I vi o eyents during ihe past few days have oh^wn th it 
men of science recognise thi ability of women to originate 
ind c irry out sciintific resiarch and inspire others with 
their spirit One is that on Thursday last the Royal 

Sot if tv iwardod the Hughes mrdal to Mrs. \V h 
Ayrton for her experimental investig itions on the pleetric 
tre and also upon sand ripples , and thi other event is 
thi first let tore delivered it the Sorbonne on Monday by 
Mine Curie who has <outeeded the late Prof Cune in 
the chair of general physics of the University of Paris 
Both Mrs Ayrton and Mme Curie originated and carried 
out thi ir sucnttfic investigations unaided, and the taut 
itknoukdgment just made of their creative cap icily — 
essrnrii! to work of this kind — is ink resting and signifi- 
cant 1 hough some of Mrs Ayrton’s experiments on the 
electric arc were made in the laboratories under Prof 
Ayrton’s charge at the Central Technical College, it was 
to her alone that the tonreption and carrying out of the 
experiments were due, as well as the original speculations 
deduced from the results The Royal Society, by placing 
Mrs Ayrton’s name alone, and not bracketed with that 
of a man, in the list of medallists for this year has mani- 
fested its recognition of individual work by a woman 
The Davy medal was awarded by the society Jn 1903 to 
Prof Curie and Mme Curie jointly, for their researches 
on radium, though the published work on the subject 
shows that Lhe discovery of radium was due to Mme 


F S 



November 8, 1906] 


NA TURE 


37 


Curie alone But however this may be, it should bt 
gratifying to those who have worked for the extension of 
•opportunities for intellectual work bv women to find 
that the scientific world is prepared to acknowledge merit 
without distinction of sex The logical risult of the ailion 
of the Royal Society and the University of Paris is that 
women should be eligible for election into any society or 
^academy that exists for the pu/pose of extending the 
boundaries of natural knowledge 

A mevtisc of the executive committee of the British 
■Science Guild was held at the rooms of the Royal Society 
-on November 2, Mr Haldane M P , president of the 
Cruild in the chair In addition to the ordinary business 
the following nutters were under consideration — a 
mtmonndum on the ippluution of mipioved methods in 
agriculture, an interim report of u subcommittee of the 
Guild on the amendment of the British pah nt laws the 
appointment of local committees of the Guild In industrial 
centres and the proposed anthropometrioal survey 

Dr J Gunnar Andfrson has been appointed director- 
geneial of the Geological Survey of Sweden in succession 
to Dr A F Tornebohm who retires 

Thf Swinev lectures on geology in connection with tile 
British Museum (Natural History) are being delivered this 
year by Dr R R Scharff who commenced on Monday t 
course of twelve lectures on the “ Gi ological History of 
the f uropinn Fauna ” in the beture theatre of the Victoria 
and Mbert Museum, South Kensington The lectures will 
be given on Mondays Wednesdus, end Fridays it b p m 
Admission to the course is free 

Dr Poirifr, professor of anitomy at the Paris Acadi my 
of Medicine, has proposed th< establishment of an organ 
isation to combine the efforts of Freni h investigators who 
are studying cancer It is hoped that France will before 
long have an institute similar to that in connection with 
our Impend Cancer Rest irch Fund, and to correspond 
mg institutions in (Term my and the United States Dr 
Henri de Rothschild has lontributed 4000? to the funds 
of tht proposed league against cancer 

The prehnunirv forecast of the indigo crop of Beng d 
for rooO is given m the? Pioneer A fail It appears th it 
owing to the competition of the synthetic dye, the area 
under mdigo has contrai ted very rapidly The cultivation 
is hi ihg gr idu dlv ab indoned in lower Bengal The total 
urea sown this year is 138,300 at res, against 170700 acres 
of 1 ist v ir, ind 223 100 acres of 1904 Of the important 
districts Saran reports 62 per cent of a normal out- 
turn per acre, Darbh inga reports 57 per cent , and 
MuzafTarpur 33 p* 1 tent yyhde Champaran reports only 
27 per cent J he estim ited outturn per acre for I owi r 
Bengal, including the minor Behar districts is 67 per 
cent of a normal < rup and that for North Behar, in- 
cluding Monghvr only 42 per cent The average for the 
province comes to 46 per cent against 47 per cent The 
director of agriculture however thinks the district ofTict rU 
estimates ire unduly pessimistic 

Commander R T Pf\rv who has been in the Arctic 
region since July, 1903 when he left New A ork on the 
steamer ltoosevelt to make a further attempt to reach 
the North Pole, arrived in Buttle Harbour I abrador on 
November 3, and dispatched a message Announcing his 
return From this it appears that the expedition vvinterfd 
on the north coast of Grant I and, somewhat north of the 
Alert's winter quarters In F< bruary the sledge party 
went north vtA Hecla and Columbia, but was del lyed bv 
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open water between 84° And 8^° Be>ond 83° a six days 
gale disrupted the ice destroyed the cathrs, rut off com 
munication with the supporting bodies, and drifted the 
party due east Journeying o\er up f iriheM north w is 
reached in lat 87° o', while th( nc \y is drifting ste idily 
e istward The north co ist of Gw inland was aimed 11 
iftirwards and by travelling ilong tin Greenland co ist the 
ship was reg lined A si* dgi journey was then nndr to 

tin west, and the message st Ues th it tht party “ com 
pkted the north coast of Grint I enel md leached other 
1 ind near tht hundredth mendi in ” Furthir di t ids ibout 
tht inovetm nt of the i< e ind the I ind to th» noiih of tht 
hundredth meridian west of Greenwich tbit is north of 
the Ament an munland, will be nvviited with interesi 
The most northerly point reached- lal 87° o' is mails 
throe degites f irther north than ( onimandei Peary 
attained in 1902 I he Duke of the Ahru/zi’s expedition 
n uht d Ini Hb° 33' 49*, in long 64° 30' F , in 1900 

i HE promise of m interesting and list ful addition to tin 
local museums in the I ondon district his been furnish* d 
by the spmtcd action of the lotttnham Local Bo ird In 
1892 th* Bo ird purchised th* line “ Qui on Anne * mansion 
known is Brut* C istlc from Mr Joshua Pidley nt tin 
price he had given for it, 15 000/ , toward which sum 
he * ontnlvuied 70 of, in th* hop* that some day the house 
would bcionn the home of i museum for lottenhim 
l he estate included twenty acres of gutlen md tinibtnd 
land, which was soon throyvn open as a publn p irk 1 h* 
idea of a mus* mn hiving bun grasped m iny spe* miens 
and offers of aid came in from neighbours md fi lends 
Bv gift md as 1 result of a public subscription sr\et d 
important collections wer* acquired Lspett illy worthy of 
mention are the long series of birds small in imm ils md 
insects m cases and cabinets mid* by Mr II \V Roberts 
formerly a resident in Tottenh im , 1 collection of mineiuls 
and fejssils formed bv Mr Pcnsiom a friend of John 

Ruskm , nnd the collections of fossils and wax mode U 
made and lent by Mr 11 I H Smedley Mr Sim die \ 
is acting as honor irv curitor, anci his generously ele voted 
much time and skill to getting the collections into 1 tit 
state foi public exhibition Other import ml gifts Inu 
l>t en made by Mr C C Knight, the Hon \\ ill*r 
Rolhschdd Mr Rue k Mr Currie, and others I In 

museum was publicly *>pcned by Mr \Y \\ I ewin dim 
man *>f the libraries committet and Councillor Knighi on 
October 2b Mr Smedltv is responsible for the sell* me 

of the museum which will einhraei 1 pmcly 1 *m d enllu 
tion of Middlesex niturd history and illustrations of 
ancient lottenhim, while the edur iimn d ispect will he 
kept well in view in* hiding exhibitions of hung anno iK 
md pi mts designed to entourage ohserv ltion at first h me! 
in th* held miongst the young people and school pupils 

in tin* disirte I 

In t ornmemoi ation of the forty yeais’ reign of H M 

King Chirles 1 of Rum ima, an exhibition is now being 

held at Buchirest where the fifth Congress of the 
Rumanian Association of Science also assembled fluting 
list month end \i is ittended by mere than four thmis me! 
members Judging from the import tiue of the p ip*»rs i< id 
and the discussions following, there is node* ihle 1 decided 
adv m<e in the appreciation of the v due of educ chon on 
(he part of the Rumanians The congress was divided 

lUto ten s clions the best attended being the one dealing 

with educational st ience numbering more than three 

thousand members including unlwisltv professors md 
teachers of all classes Gre it mention w is given 

in this section to the question of extending the 
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number of hours at schools prescribed for physical train- 
ing and military drill The economic science section was 
ilso noil attended, and great interest was attached to the 
pipers rend dealing with the betterment of the status of 
the peasantry, a subject which engages the attention of 
all politic al parties of the country The outcome of this 
meeting has been the inauguration of a special society, 
starting with above two hundred members and having 
is its object the thorough m\ eMignhon and discussion 
of the social and economic problems of Rumania One 
of the characteristic features of the congress was the fact 
that, for the first time, the clergy, as a body participated 
hv forming a separate section, and among other questions 
discussed thf si lentific tspects of religious teaching It is 
believed that the industrial and commercial section will 
grow in importance in the near future Among the other 
sections in which good work was done, mention may be 
made of the medical, phvsical, and chemical sections 
On the whole more than iho papers were reud Much 
credit is due for the success of the congress to the presi- 
dent, seerrtara s, and council of the association who, 
through their energy and zeal, have secured a promising 
future for their association in the welfare of whirh the 
King and Queen of Rumania and the Roval Family take 
a great interest I he next congress will be held in 
September 1907, at boesam 

CoRAiiiNEs and burrowing-sponges, illustrated by a 
plate reproduced from Johnston together with an account 
of the abnormally grown be ik of a bird (presumably a 
rook, although no stitement to that effect is made in the 
text) and sundry notes end observations on natural history, 
form the thief zoologit il contents of the Musium Gazette 
for October 

The issues of Naturwissrnschafthche Rundschau (pub 
lished n( Brunswick) for Ottober u and ib contain irticles 
on “ embrvonic transplantation ” (embryonalc Transplant- 
ation) ind the pn sent state of our knowledge of the 
* r irer earths'’ Fmbnomc transplantation it will bt 
n m< mbtred, was the nine given h) C» Born of brink 
fort-on Maim to the operation of grafting portions of 
one voung larv c of a newt or frog on the bodv of mother, 
whereby two-luadid or doublt tailed monsters \vt rt pro- 
duced in fht opinion of the author Prof H Spun -inn 
of Wurzburg the tontinuation of such expeiimenls would 
probably shed light on certain obscure biologic il problems 
In t hr tourse of his article on the r im earths, Dr R J 
Mever of Berlin points out that sc indium, which w is 
found in 1S70 in gadohmte and cuxemte, and appears 
never to hive been seen again in th it statt , is the scarcest 
me mbei of the whole group, if, indeed, it be rightly in 
eluded ther* m 

io the October issut of the iniericaii Naturalist Mr 
J C Herrick 1 ommunicates an illustrated aaount of the 
result* of his investigations into the mnhanism of the 
dental, or ‘ odontophoral, * apparatus of the gastropod 
tutgur or Sy Lotypus canaltiulalus I special attention 
was directed in this investigation to the discovery of the 
manner in which the gastropod perforates the shells of 
other molluscs The mechanism of the “ radula,” or 
dental apparatus corresponds, in the case of this genus 
at any rate, to the action of a chon-saw, with the restric- 
tion that the sawing action is accomplished only during 
ffie return itlbke The buccal c irtilage forms a stiff 
framework and a grooved passage for the radular sac and 
the retr ictor muscle of the dental ribband The muscles 
for protruding and retracting the radula are of very 
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different power, owing to the fact that 4 from the backward 
direction of the teeth, the rasping is accomplished during 
the return pull The author might have added that the 
chain-saw action is continued during the process of feed- 
ing The second article, by Mr L B Walton, deals 
with the microscopic fresh-water annelids of thr family 
NaidicUc obtained at Cedar Point, Ohio 

fo the October Zoologist Mr ft B Lodge contributes 
an interesting article on pelicans m Eastern Borope illus- 
trated by the reproduction of a group of Peleeanus crispus 
on an island in an Albanian river In the case of P 
onocrotalus the parents have been stated to feed their 
voung from the pouch, but in the species observed by th* 
author the young birds were seen to thrust their heads 
into the parental throat much below the opening of the 
pouch, thus reseipblirtg young cormorants The nests 
were generally in groups of six or eight, the majority 

mere flat rings of sticks on the ground, but a few large 
structures of sticks some 2 feet in height, and very 
similar to cormorants’ nests In a second article Mr 
Harvif-Brown discusses the best method of identifying the? 
nests of the various species of wild ducks bv means of the 
down with which they are lined, and shows that exact 

observations are necessary before our information on this 
subject can be regarded as anything near complete The 

past historv of the kite in Somerset forms the subject of 

a communication by Mr F L Blnthwavt, while Mr 

B F Cummings discusses Goldsmith’s qualifications as a 
naturalist In the “ Notes ” column Mr Harvie-Brown 

is enabled to annnunre, from the evident i of notes and a 
sketch communicated bv the Duchess of Bedford that the 
41 sett monster ’ recently seen in I och Broom, on the 
Cromarty coast was almost crrtainlj a basking-shark 

Gitmmim of sug tr-enne plants forms the subject of 

Bulletin No 3 issued from the pathological division at 
the exprriment station of the Hawaiian Sugar Planters* 
Association 1 hr author Mr N \ Cobb, was the first 

to ismbe the disease to a bacterium, this opinion ha# 
been confirm* d itul the org mism has received the name 
of UacUrtum vascularum Disc i&ed plants can be detected 
hv the presence of dwarfed shoots bearing narrow, dried- 
up b ivos also on cutting the stems gum oozes out of the 
fibres, rhus furnishing a convenient means of testing sets 
mtpndi d for piopagation Sonu varieties were found to 
he immune to moiulmion, ind it his been suggested that 
immumtv is correlated with aciditj of the sap 

A fifth instalment of new or noteworthy Philippine 
plants identified by Mr F D Merrill forms supplement lit 

10 the first volume of the Philippine Journal of Sctence 
Pachyccntra formuana t an epiphytic shrub forming a new 
species of a Malavan genus, is characterised by bulb-like 
roots inhabited by ants , Sundra supa a leguminous tree, 
violds timber serviceable for naval construction, and art 

011 suit cble for making paint and v irnish Several new 
spenes of Loranthus arc reported, also an Anthoxanthum 
similar to sweet-scented vernal grass and a Poa related 
lo Poa pratensis Ihe writer has drawn up two lists of 
plants the one illustrating the floral relationship between 
the Philippines and the Celebes, the other showing the 
northem element in the Philippine flora 

Thf curator of the botanic station in Dominica refers 
in hts annual report for 1905-6 to the large demand, con- 
stituting a record, for voung plants, the chief request* 
being for cacao and lime plants, a considerable number 
of budded orange plants, mostly of the Washington 
navel variety, was also supplied In the matter of 
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njajldrial experiments with cacao now extending over four 
yvafi, a most striking result is noted for the plot mulched 
with grass and leaves from which the vield per tree is 
higher than from the plot manured with phosphate blood, 
and potash, and 77 per cent higher than from the un- 
manured plot 

A series of new African sppues of plants determine by 
Various authorities appears is “ Diagnoses African-e, 
XVHI , ” in No 7 of the hew Bulleltn A Cissus col- 
lected by Mr Dawe m Uganda is morphologically interest 
ing on account of its bearing so-called “ pearl-glands ’ 
that are regarded as food-bodies for ants Mr G Masse e 
contributes descriptions of a few new fungal species from 
the Gold Coast and elsewhere, as well as an article on 
potato-leaf curl this disease is perpetuated by mycelium 
In the tubors or by conidia In the soil , it is also noted 
that the same disease occurs on tomatoes. An article by 
Mr W J Bean relative to a visit to famous Scottish 
gardens furnishes a good account of the trees, especially 
conifers, that have been successfully grown in thi^ 
northern, but bv no means rigorous, climate 

We have received from the* Biological Laboratories 
Massachusetts Institute of Technology, “ A Statistical 
Study of Generic Characters of the Coccacem,” bv C E A 
Winslow and Anne F Rogers A number of character*., 
such as average dimensions, manner of grouping, staining 
reactions, vigour of surface growth, acid production in 
dextrose and lactose broth, formation of nitrites and 
ammonia in nitrate solution, and chromogcnesis, were 
determined for 500 cultures from various hibitats and 
tables are given showing the frequency distributions for 
single characters and pairs of characters These tables 
indicate with great clearness the extreme variability of the 
Coccacere and the impossibility of laving down hurd and 
fast boundaries for the classification of individuals At 
the same time, the authors show th it certain natur d 
tvpes are apparent when the characters of the uggreg \U , 
and not of the individual are considered e g the relative 
frequences of different forms of grouping, the reaction to 
Gram stain, the vigour of growth the rapiditv of form- 
ation 0/ nitrites or ammonia, and the most frequent colour 
of the pigment formed On the whole, they find that the 
last-named character is of most importance, and most 
highly correlated with other characters The work is an 
interesting application of statistic d methods (of a very 
simple kind) to the difficult problem of the classification 
Of the bacteria 

The October number of The Central — the Central 
Technical College Old Students* Assosociation magazine — 
includes an interesting illustrated article by Mr Bernard 
Dunell on suction gas for marine propulsion Mr 
Durtell describes Messrs 1 hornveroft and Co *s efforts 
In the direction of a satisfactory gas propelled barge and 
also of a launch, and the results which have been obtained 
The writer then goes on to describe some novelties in the 
construction of the engine frame and In the method of 
connecting the cylinder trunks to it, the object being to 
do away with heavy bolls, and also to make the operation 
of disconnecting the cylinder head as simple and as quick 
as possible On the question of fuel for engines up to 
*50 horse-power anthracite or coke is used, the reason 
being that a cleaner gas is obtained more readily and with 
a simpler apparatus than is possible with bituminous coal 
The writer states that Messrs W Beardmore and Co arr 
just completing two marine gas engines and producers of 
5O0 horse-power and 1000 horse-power respectively, and 
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in these cases ordinary bituminous coil will be used Hip 
r< suits on these large units will be awaited with interest 
both from thf coal point of vn \\ and dso from the 
“gas versus steam * for rriurru work Mr T Mann 
lungley’s contribution on electric trim lighting di »ls with 
a subject of which in 1 g* nor il w n virv lit t U in hi ird 
Although th( electric lighting of irons is now taken is 
a matter of course so tilth is known iboul it th it the 
author’s dcsiription of the priMnt-dn methods of the 
generation regulation md the switching in md out 
apparatus between b ittery and dvnmio is verv welcome 
Other papers in the suin' issue on the ( volution of the 
incandescent electric lamp, bv Mi AST \k< rm in 
and singh phase deciric traction, h\ Mi 1 Cali^ch are 
of interest, the former especially is giving i description 
of the ** Linolite ” 1 imp 

\\ p have received from Messrs A Guinness Son and 
Co , I td , of Dublin 1 copv of part n of vol 1 of the 
transactions of tin Guinness Research 1 abontory printed 
for priv ill usi The prim ip d researches carried out at 
the laboratory of which Dr Horace 1 Broyvn is director 
and pubhsht d in this part an an exhaustive investi 
gation of the nitrogenous constituents of malt which ire 
soluble m water, and a study of the water solubh polv 
saccharides of malt 

A reprint has been received of a lecture on “ Ihe 

F u l\ Use of Iron,” delivered b\ Mr Benin tt Brough 
before the Iron md Steel Institute at Glasgow in M irch 
and published in No 1 of the journal of the institute 

(pp ihe lecturer summarises recent investi 

gations of the earliest records to be found of the use of 
the metal An interesting account is given of the use of 
iron in ancient Egvpt Syria Indi 1 md Furop( and of 
primitive methods of working iron which still survive tn 
India and among the negro races of Africa 

Thf Nobel lecture for 1006 delivered bv Prof Philipp 
1 c nard on M iv 2ft before the Roy d Swedish Academy of 
Sciences has been published under the title “ t eber 
Kathodenstrahh n ’ bv thi hrm of J A Barth of I eipzig 
(pp 44 price 1 20 marks) It contitns an idmirable 

historical account of the development of our knowledge 

of kathode ravs and dbed phenomena, from the time of th* 
early experiments of Crookes in 1870 to the prrspnt dav 
The most important stages in the investig ition of the riys 
are clearly defined and the story of the giowth of the 
modern electronic theory of matter is told in 1 manner at 
once comprehensive and free from Ipchnu dities The 
account given by I enard of the gem sis of his own e\pi ri 
ments in this field is of no little historical v ilue A useful 
chronological review of the liter itun comprising in all 
bftv-five p qiers published between i860 md 1O0O is 
ippended 

As im c si igation of the dimorphism of t duum and 
barium carbon ctcs has recently been described by H F 
Bocke in the Zeitschnft ftir anorgantschc Chnnu (vol l 
pp 244-8, August n) It is shown that barium caibonate 
whe n heated in an itmosphere of CO exhibits a sudden 
irrest of temperature at 81 1° This temperature, which 
varies only bv a degree or two when the rate of heiimg 
is altered represents n true inversion point for ih* 
dimorphous carbonate The reverse change takes pi 
less rendllv, but is accompanied bv a marked liber it mn 
of he U , when cooled rapidh the arrest point was as low 
is 761 0 but slower cooling showed m arrest at 7<>s° 
approxim Uing towards the temperature of the sh irph 
dt fined arrest point in the heating cury< Ui the c isp of 
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ruluum carbonute there is a fairly definite temperature, 

47o°±3° C, at which arragomte passes into calcite, but 
the change in this case is not reversible, and even at low 
it mperatures dilute appears to be the st ible, and 
jrrigomte the 1 ihile form 

Mfssrs h Darton and Co, tleikcnwcll Optical 

Works have sent us a copy of I he latest issue of their 
list of electrical novelties The caldoguc ma\ be com- 
mended to the attention of those who are interested rn 
the ipplication of electriritv to domestic medic d and 
other purposes 

Mcssks F F Bfcm-k and Co, Hatton Wall, 1 ondon 
hive submitted for our inspection 1 specimen of their 

* Ntvoc ” patent stincil The stenul is designed lo assist 

voting students of science in making drawings of \ppar- 
atus, and will be found of service for this purpose At 
the sairn time the cdoption of stencils of this kind will 
deprive pupils of tht practice necess ir \ to enable diem 
to develop the power of ripid, un tided sketching which 
os Iluxlt \ long ego pointed out is essenlial to the student 
of se a ne e 

A SRe ond edition of Prof A F H Hove’s “ T he metical 
Mm harms \n I ntrodue toi \ I realise on the Principles of 
P\ n times ’ has been jmbhshed b\ thf Cambridge Unf 
versitv IVess I he first edition of tile work w is rmovod 
at length in mtr issue for June 34 iHqS f\ol Ivin p 1 C*o) 
It is onlv ne e ess irv to st de that the (hinges which li ive 
bpr n midp in the present edition ire for the most p irt 
of tlie nature of a re-arrangement of the Older of the 
materiel The consequence is that tile 'hcor\ his been 
presented in 1 less ibstract fashion md long piehminirv 
discussions h n ( been ivoiderl 

\ sfcond edition of the l ite Prof P Diudr s f (hr 
hueh drr Opdk ” has jus( been published bv Mr S 
Hrrzel I eip/ig I he text has been re \ is* d ind forty 
p iges h i\e been iddcd to ihe book in older to bring under 
consider ition the work in magm to-optu s ind rel ited sub 
jects done since tlu origin d edition appeared m\ xeirs 

ago fsre \ vn Rt Oe ted>er 18 hjon col l\n p 

The manusi ript of the new edition w is lomplftnl md 
putl\ printed before Prof Drudc s lamented de«atli but 

Ali h hie bit/ his seen it through the press The work 
h is now m index 

I ur twelfth volume of the new series of the Rehquarv 
and Illustrated ^uhtu olo^ist his now been published bv 
Messrs Hemrose and Sons I td ft consists of the four 
qu cr t* rlv niunhi rs issued during the present m nr Ihe 
first of these puts tne hide s 1 contribution bv Mr J 

P Urn k te» (lie sene s of pepeis dr ding with rhe sculptured 
eaves of b ist Wmivw in which thf F utor s C ive is de 
scribed Ihe April number contains an illustrated irlu le 
bv Mr K (Juick entitled “ Notes on the Involution of the 

Me ms of I r insport hv I md end Watrr ” Thp most 

primitive me ms of tr insport bv 1 ind is st ited to be b\ 
means of tent poles md skin tents but it would be Inrd 

to prove th it this method was primitive either in time 

or in culture especially as the author credits prehistoric 
man ” wnh ‘ a convevnuc of logs of wood bound together 
bv withes and «nrrhd in the hand somewh U in the 
manner of the Chinese sedan chair” The July number 
includes two interesting pipers bv Mr J Ch tries Wall on 
I tstingh im , one “Pure Norman,” describes the unique 
exfflhple of a f^ire Norman crypt free from anv in- 
trusions of later architecture and the other, “ I astmg- 
ham Relics ” tells of some of the treasures, mainly the 
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sculptured stones to be found in the crypt The con- 
cluding part is perhaps of less interest to the pign Qf 
science It contuins, with other papers, an account by 
C harlotte Mason of the characteristics of Blvthburgh and 
its church and a short paper by Sophia Beale on the 
evolution of the ancient lamp 


OUR ASTRONOMICAL COLUMN 

1 iii- Caiorifil Radiation oh tmk Sun — Further results 
relating to the intenxitv of the solar calorific emissions 
are published in No 17 of the Cornet** by MM 

Mdlorhau and Fdry Using the instrument described in 
their former rtote, and considering only the centre of 
the solar disc , the) obtained measures at Meudon (alti- 
tude^ijo m), Chamonix (altitude= 1030 m }, and the 
summit of Mont Blanc (altitude^ 4810 m ) Accepting the 
emissive power as being equal to unity, these gave 4820°, 
5140° and 5^60°, respectively when standardised by the 
elcctnc furnan All these meisures were obtained when 
the sun was near the zenith and the observers give a 
table showing the hourlv variation of the apparent 
fe inper iture from 8 1 m to ft p in 

The maximum observed temperature on the summit of 
Mont Blane was ^500° absolute md, roughlv correcting 
for i hr itmospheric absorption this gives ihe final result 
is -, 0 ..o o Absolute 

I nr Svsifm ot 01 Cycm — In No 4128 of the Astro - 
nonii\(ht Natiiru hteti Prof Barnard discusses a series of 
me lsures of the double star bi ( vgm which he made cm 
144 nights between August 7, iqoo end November 12 
n»t>4 Hu sc me isures were undertaken for the purpose 

of resting Or Wilsing’s hypothesis as to the existence of 
an unknown dark hodv m the system of this star 1 Ins 
observer found th it his photographic measure s indicated 
j in appirent periodn osuilition in the distance between 
the two components of about 0*3, taking place in twenty- 
two months If this use illation were real its effect on 
the meisuris ot the pirillax of this star would be con- 
siderable md might an mint for the large differences 
dre id v obt lined by vinous observers 

Prof Bernard's results do not however confirm tho 
hypothesis ilthough the observations extended over twice 
the inUrv il of Dr Wilsing’s supposed period ihe dis- 
tance be 1 ween the two components does not appear lo be 
affeeted bv an) periodu tl v in ttion and only in one case 
doc*s (hr distance differ* ne.e exued the mean bv so much 
cs one tenth of c second of arc It seems evident there- 
for#, (hat some cause other than that of ft disturbing 
bodv will have lea be found for the differences observed 
b) Dr \\ ilsing 

Tin ( \rE OasticvAioKv — In his report of the work per- 
form* d it the Crfp* Observatory during the year 1905, Sir 
D ivid full st ites th it the two underground azimuth-marks 
of the new transit uri le are now working satisfactorily , 
-md that the observations with this instrument show * 
svstc m im diurnal viriafion of azimuth amounting to 
ibcmt To 02 second When the observations of circum- 
polar stirs ire sufficiently discussed to di termine the 
ibsolute \ m ition of the azimuth-marks, it seems possible 
that thesp m iv provp sufficiently stable to permit of the 
determm ition of the horizontal component of Piof 
f h indler s t hang* of latitude The automatic arr mge- 
in*nts for n gulating the pressure and temperatur* inside 
the sidereal iloek-iise are now perfect, the temperature 
neve 1 virvmg from 75 0 T bv more than one tenth of a 
degree The work for the Astrographic Chart and Cata- 
logue vv is ne iring completion at the end of 11*05 and 
during th it vear 148 catalogue pi ites, containing 1044 
st inetard md 112 080 other star images, were measured 

Minor Pivnfis— I n* No 4x28 of the Attronomtsche 
NaihruhUn Dr Bauschingtr publishes the numbers which 
have been dlotted to the r* centlv -disc overed minor planets 
Worn this list we see that the total number, up to June 
si, 190b w is boi, and that thirty-two new ones were dis- 
covered between July 30, 1905 and that date, mostly at 
rhe Heidelberg Observatory The same publication also 
contains a list of the names allotted to various minor 
planets between No 440 and No <162 
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DjtSI&NATJCm Of NEWLV-OIhtOVKRFD VaRIAHLK STARS - 
The permahent designations allotted to recentl) -discovered 
variable start, by the Commission of the AG Catalogue 
of Variable Stars are published in No 4127 of th* Ivtru- 
norm^che Nachnchten The table given also shows the 
position for 1900, the precession corrections, and the range 
of magnitude of each object 

Thr Boiognv Orsfrvaior\ — We have received from 
the director of the Bologna Observatory, Prof Rajna in 
interesting account of the history of the observatory of 
it* present condition, and of a projected re-establishment 
on a new site Founded in the vear 1712 the observatory 
was a prominent one in the astronomical world at that 
time, but at the end of the eighteenth centurv 1 Hex aden* e 
set in and, with the exception of the pel lod iK^-i^fi^, 
when Respighi was director, has continued < ver Mno I he 
Instruments are out of date or incomplete, and the onl\ 
work prosecuted is the computation of ephcmerid* s Prof 
Rajna has, however, elaborated i schema whereb\ the 
observatory might be installed in an existing building and 
re-fitted with new instruments at an istmuled cost of 
about 147,000 lire (ihout 41 k>o/ ) and to this end ippe ils 
foi help in carrying out his project 


RkSklRCH IN INDIA 1 

T 1 must b* confessed that the Englishman u horn* takes 
A little interest, other than political, in his Indian 
Empire The fact has been noticed by the Hindus them 
selves We do not compare favourably with the Dutch, for 
example, who are keenly interested in ever) aspect of 
iheir possessions in the Last \ct the su* ntifi* importance 
of India (a big slice of the globe coirns under the name) 
is m many ways unique, and to the sympathetic end 

imaginative mind its varied yet homogeneous population 
supplies an inexhaustible fund of suggestion for the study 
of man Much has been done, hpondically since the davs 
of Sir William Jones but scientific rose irch in Indii his 
m ver been adequately organised I he antiquities ind 

I mguagf s of India have received comprehensive attention 
but thr most remarkable religion of tin world h is depths 
still unfdthemud , the institutions und sou il habits of the 
people are not yet fullv understood important documents 
like the Tantras still remain untransl ited though thi 
task is n simple one and its results would be of gnat valu* 
Meanwhile the Hindus arc the people who thousands of 
\ ears ago, said — is some think— lh< list word on philo 
sophy It is curious to note how frequently th* I urop* in 
thinker ends his course m some system long ago familiar 
to the Hindu * The immobility of the Fast so strangely 
contrasting with our f< verish civdischon may perhaps 
contain the solution of a problem which still perplexes us 
- how to live 

The memoirs here noticed represent a varied r ingc of 
research in biology ethnology the historv of science 
p geography and religion, in which Fnglishmen, Moham- 
medans, Hindus, and a Belgian Jesuit have taken part 
Mr G Muhammad gives new dat 1 on the customs and 
traditions of the pi ople of Gilgit a dependency of Kashmir 
where polo is the national game and a noble family exists 
claiming descent from Alex ind* r the Great These people 
is others of the Hindu Kush possess a harvest ceremonial 
of groat interest, and the present paper gives some well 
irringod additions to Sir George Robertson’s account of the 
subject 


1 Memoirs of the Asiatic Socnty of Ueneaf 1905 6 Vol 

“ nfL and imaRex lately brought from 


1 No 

8 p 1-93, 'On certain Tibetan Scrolls an*T imaRex lately brought fi 
lyauitxe, bv S C Vfdyahhn$anA No » pp 25-49, " Sal ammoniac a 
Study in Primitive ChemUtry,” by H E Stapleton No pp 41 *1 
* The Similarity of the Tibetan to the Kaxhgar Hrahmi Alphabet, by 
A H Francke (with 5 plate*} No 4 pp 47-70. "Alchemical Equipment 
in the Eleventh Centurv, an, by H K Stapleton and R Y Arofwuh 
1 plate). No 5, pp 73-84, “ Malaysian Barnacles In the Indian Mu«eum 
with a List of the Indian Pedunculala, by N Annandale (with 1 plate) 
No tf, pp 65-91, 11 Ashrafpur Copper plate Grants of Devakhadga, by 
G M Limit ar (with 1 plate). No 7, pp 03-197, "Festival* and folklore 
of Gilgit/ by Ghulara Muhammad No 8 pp, 93*119, " Note* on the 
Bbotlaa of Almora and British Garhwat, by C A Sherring No 9. pp 
" Religion and Ourtome of the Uraons,' by F Debon, S J (Cal 
ou ta, 1905 I1-5, 7I *906 [6, 8, 9I), (Price — 1, fs 3d , a, 1/ 6d 
3, m tod , 4, ts id , 5, 9/ 3^ 6, it'd , 7, a s uvf 8, is 9, is 1 od 
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1 h< paper on the Uhotms tells us u good drill about 
a little-known people Thru culture is partly Hindu and 
partly Tibetan With the 1 \ception of the Jethoris, they 
are tradesmen by instinct and cdu* ition Ihe system ol 
housi -< onnections wms their business method, until the 
tre cty of Lhasa in 1904 changed the conditions. of trade 
ihe national institution of the rambling or \dlige club 
presents features of importance for tin study of sum I ir 
customs In their marriage ceremonies then is i mock 
rupture of the bride ihe distindum Utween children and 
adults is m irked, in lunguag* and custom, by the perin in* nt 
tieth Aft* r the burning of 1 corpse 1 bonr is t iken from 
th* pyre und placed wnh much hipiiiimh m what n* 
known as ghost boots,” while advice ts givc_n to the cie- 
p irted spirit is to the road he has to take 

The most considerable of these papers is that bv th* lat* 

T ather Dehon, S J , a missionary who kn< \v the l>rn>ns 
well He might have compiled a valuable monograph on 
the people, with whom he had worked for so many ye trs 
had he lived His notes reveal a liberal and scientific mind 
and contain much new ind already duborated information 
to supplement Dalton and Risley Ihe GIruons or Oraons 
ire one of the most interesting bran* hr s of the so-cdltd 
Dravidian rare One or two details will show what th* 
reader may <\pect to find in the paper More thm t\rl 
spirits th* \ {par the * vi l e\* and the ‘ evil mouth * and 
th* palkhainna rite to *>bvi itc th* evil results of envy is in 
mnstant use I ither Dehon is particularly complete ind 
lucid in his account of their theislu and spiritualist!* 
b* iiefs I ath dead min has two shades 1 light and a 
ht iv\ , the latter goes to Markha (h* iv»n) th* former r* - 
limns among the living Ihnr ancestor w*>rship is full of 
p ithos and alfection Hutriun sacrifut, the author issuies 
us still occuis in spite of the vigilunec of thr luthorm* s 
\\ ufs and stravs tramps ind stringers, ir* th* vitlmis 
and the obje* t of the sa* rtfi* * is to promote the suc**ss of 
th* crops Ihe susceptibility of th* sp nitives to hypnotic 
influence is remarkable, end considiriblt use of this 
peculiarity is m ide in their religious practices \\ * ire 
even told that *in a Mission Si hool in C hot i \ tgpur 
cvctv time the boys sing md be it th* liuiifouj tog*th*r 
they constintly fell into trm**s ind would run like 1 its 
along the laftcis of th* s* hool and do all kinds of wonderful 
things ’ In th* dhuml urta or dormitory in which the 
villige boys si* ep there is in orgmisfd system of bullying 
the obj* * I of which is to mak* tin in h irdy members of 
society What w'nuld our **hu ilionists sav to this-' l hr 
punch is thi whole Kjinmiiniiy r«pirs*nl*d hy th* old* r 
members md forms their republic in * h unb* r I here is 1 
proverb repeated on <11 important occasions * ibov* God 
below the pamh ” 

! wo papers o\v« th* ir nuierid to the 1 <i< Tibet in e\ 
pedition Some Tibetan scrolls from G\ mtse com on 
inter* sting accounts of Buddhist sunts but do not seem 
to add inything n* w Mr limcke argu* s that th* 
beautiful Tibet in script is derived from th* K ishg n 
Brahmi charuttrs In one whose uquaintance with th* 
ordinary Dev inagari Smskut alph ih* t is hut r***nt the 
uithor seems to make out i good c ise for his theory 

Mr Stipleton’s study in primitive chemistry is extremely 
interesting He traus tin *onne*tmn b*tw**n s i\ ig* 
magic an*l nudiivcl ahhemy with sptcial leferen** to ill* 
process of obtaining sikammonm from burnt hair His 
other papei with Mr Azo d* ils with Ih* matenals md 
ipp irntus of d* h* im in the *|p\inth century and is worth 
the attention of chemists who 1 r» min* si* d in th* ongins 
of their sc i*nc* It is chiefly written round in \r dm 
book Inti r aha he shows that importance y\ is itt t< hed 
to w* ights in * h* mu d o\p*nmrnts 700 y*ais b* fore th* 
time of Black md I noisier 

Murine zoologists will find new < \ lmples of P* dum id <n 
cl*s(rib*d and illustrated in Mr \nn end de s piper 
Ihe Ashr ifpur copper plates reveal the existence ot 1 
hitherto unknown line of Buddhist kings m east B* ng il 

There are some good plates 111 the volume The press 
correcting is at times annoying then ir* too many mi^ 
prints, und it ts confusing to find two pipers *ach com 
mencing on p 03 one ending on p 110 the other on p 127 
while the mi* *m ding pap* r begins on p 121 

A Ernfsi Ck \w 1 m 
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NATLRIL HISTORY IN hATIL 

have the pleasure of congratulating the trubtees, and 
* * the colony gent rally, on the appearance of the hand- 
somely illustrated report mentioned below 1 which inaugu- 
rate what is practically a now era as regards scientific pro- 
gress in Natal As the museum was only opened to the 
public on November 30, 1904, the report is devoted almost 
entirely to an account of the building and the condition 
and extent of its collations at that date It is, however, 
satisfactory to learn that, under the direction of Dj E 
Warren the institution Is already of considerable educa- 
tion \\ value to the colony and that it promises to be still 
more so in the mar future One of the questions which, 
is in all such cases exercised the minds of the authorities 
at starting was whether the museum was to be solely 
devoted to local exhibits or was to contain a representative 
general senes So far as zoology is concerned, the ques- 
tion has be< n decided in favour of the latter alternative, 
iml it has bten also settled that local and foreign speci- 
mens are in the main to be exhibited In one series 
Whether these are the most satisfnctory conclusions it is 
not for us to say but we may at anv rate welcome the 
mnoumcmenr that th< intelupes and other ungulates, 

which form the most striking—and at the same time 1 fast 
disappear mg— feature in the South African fauna, arc to 
ha\e a separate gallery for their display Good progress has 
tire idy been made with this portion of the collection and, 

if we mav judge by a photograph of one portion of the 

* ungulate room,” the mounting of the sponmeps as 

( xemplihed by a group of waterbuck and the implc 
miount of case-room provided, will render this part of 
the collection as altrnctiv* and striking as it* representative 
in our own N itural History Museum Wi are gl id to see 
that the example sit by the letter institution of mounting* 
the specimens either on artific 1 d ground-work or on earth- 
covered (in place of polished sycamore) stands has beer 
idopted by the duector, and w< may express the hope 
that no efforts will be spared to render this senes as 

complete as possible before it is too late 

\s regards the educational function of the museum it 
w is decided to defer the establishment of lectures and 
classes until such lime as a special commission had finished 
its sittings and issued its report but it is proposed that 
the institution should eventually takr its shire m a large 
scheme of technical edui alion in such subjects as zoologv 
botinv, and geology 

In issuing i new sLirntifu serial under tho title hientiomd 
lu low 3 the cuthorities of the Natal Museum are un- ! 
doubt* dl\ doing good seivice to the cause of biology and 
geology throughout th* world more especially as one of 
us gre it fe itures is the full and sufficient illustration of the 
new species from time to time described In this latter 
rrspret thr trusp 1 s ire setting in excellent example of wise 
liber ilily for one of the crying evils of the present day 
is the continual flood of descriptions of alleged new forms 
with incdequatr or no pictorial illustrations By means of 
the l irge number and superb execution of the plates 
u company mg the issue before us naturalists will be able 
to form their own opinions of tin \alidilv of the new species 
described and it is sincerely to be hoped that no financ 1 il 
conditions will be dlowed to bar (hr maintenance in 
succ* * cling issues of the high standard adopted in the first 
number i here appe irs however to bp every reason to 
hope that the present stand trd will be maintained as it is 
stited in the introduction that such is the express wish 
of both the trusiecs and the publishers It is expected (hat 
ibout two parts (of variable si/f ) will be published vearlv 
From the number of illustr itions the price is naturally 
somewhat htgh (10$ in the cose of the present issue) 

The editor has been fortun ite in securing for his open 
ing article a c ommunic ition on ^outh African fishes in 
the course of which Mr C 1 Keg in describes a new South 
Afnc in beaked shark differing from typical species of 
Pristiophorus in possessing six in place of five gill slits 
This difference Is regarded bv the author as of generic 

Hn*t Ropors (if the Nutsl Government Museum for the Year ending 
December y» 1904 Pp 183 , illustrated (Pietermaritzburg P Davis 
and Son* 1906 > 

3 'Annals of the Natal Government Museum Part 1, June 190*5 
(London Adlard and Son ) 
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value and the new generic term Photrema Is accordingly 
proposed Several other new fishes ore described and llhjs* 
trated b\ Mr Regan With the exception of one on the 
ibnormall) elongated and spirally twisted hoofs of on 
Africm sheep, the other articles are devoted to uiverte* 
brates Mr E A Smith, for instance, contributes a list 
of South African marine molluscs, lengthened bv the addi- 
tion of some new species of his own , while other writer# 
discourse on Natal zoophytes and divers other represent- 
atives of tho African murine fauna, and the editor describes 
i ‘ Mvxospondium from an African rotifer 
Once more we repeat our sense of the obligations under 
which biologists and geologists are placed by the liberal 
and progressive policy of the trustees of the Natal Museum* 

R L 


WEIGHTS AND MEASURES REGULATIONS 1 

T TNDER the Weights and Measures Act, 1904, the Board 
^ of Trade is required to make regulations with respect 
to weights, measures, and weighing and measuring instru- 
ment* used in trade These regulations, when made and 
laid before Parliament are to be of general application 
throughout the l mted Kingdom, and will have the forte 
of an Act of Parliament The Board of trade has accord- 
tngly prtpired a code of regulation* which are, however, 
at present in draft form only 

I liesc n< \v regulations are a considerable improvement 
on the various local codes which they are intended to re- 
place on January 1, 1907 They are much more definite 
ind mure readily understood than the somewhat oracular 
Model Regulations of 1890 Tho principal innovations are 
the abolition of rased weights, 1 requirement that pewter 
measures shall contain at 1* ast 80 per cent bv weight of 
tin, the restriction of the line ir dimensions of dry measures 
of capacity to cert on specified limits, the prohibition of 
wooden measures turned from the solid block, and the 
exclusion of counter weighing machines constructed on the 
accelerating principle All these are steps tn the right 
direction, and it is not inticipated that they will bntail 
any injustice either 10 manuf icturers or tradesmen 

A provision which will possibly meet with some objection 
is * 1 iuse 2^ whiLh requires thnt the weighing instruments 
used bv chemists and tobacconists shall satisfy the require- 
ments 0/ class A This regulation, in conjunction with 
No 87 would appi ir to prohibit these traders from using 
counter weighing m cchmes and to require them to use 
uther beam-scales or balances There may be some 
exemption for machines already in use but tho Import mt 
clause (No iq) dealing with this matter is unfortunately 
r ither loosely worded, and admits of different interpret- 
ations It is by no means certain, however thnt this 
prohibition although virtual and indirect is not ultra 
virt a as the power conferred on the Board of Trade by 
section 5 (1) (d) of the Act relates to limits of error, not 
to forms of weighing machines and would appear to be 
exceeded here Bearing in mind the fact that the- most 
yexatious regulation of the iflqo code was nnc which the 
law officers of the Croyvn subsequently declared to be 
invalid it would be a matter for regret if the excellent 
series of regulations now under consideration were marred 
In the inclusion of anv prowsion of doubtful legal sanction 
The limits of error tolerated do not differ much from 
thi old allowances As regards the tests prescribed by the 
department under section 5 (1) (c) of the Act the mode of 
applying these might be more precisely defined For 
instance a 1 lb balance is required to be correct within 
o 3 grain and unless the inspectors are to be provided 
with standard we ghts of unusual accuracy it would be 
only fair to prescribe strictly the method of testing to bt- 
observed in such a case The regulation on this subject 
(No 8^) appears somewhat vague 

In- framing these proposed regulations the Board of 
Trade has had the advice of n committee of expert# pre- 
sided over by Mr W R Bousfield, K C , on which the 
department w f as represented bv Major P A MacMahon 
F R S 

1 * Dmft Board of Trade Regulations with to Weight*, 

end Weighing Instruments (London Wyman and Son*, 1906.) 
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THE INTERNAL ARCHITECTURE OF 
v METALS 1 

has been cynically remarked that to deliver a 
successful scientific lecture to a cultured audience it 
U necessary to divide the lecture into three parts The 
first part should be understood both by the Audience and 
ihft lecturer , the Becond part by the lecturer and not by 
ithe audience , and the third part neither by the audience 
sior by the lecturer 

1 If the foregoing dictum were true, the speaker found 
himself in a paradoxical position The object of the dis 
course was to make the subject under considc ration as 
lear as possible throughout, hence the more nearly this 
bject was achieved, the more unsuccessful the lecture 
The title of the discourse might seem to some far-fetched, 
since, superficially, a bar of polished brass or steel appar- 
ently presented the archetype of a homogeneous solid 
Any such idea, however, must in a few moments be dis- 
pelled. Taking a section of pure gold, or at any rale of 
gold of a purity of 1)9 995 p<r cent , this, when polished 
and etched presented under a low power of the micro- 
trope large ailotrmiorphic crystals, the etching figures of 
which exhibited varying orientation in different crystals 
Hence (see Fig 1) on* crystal might appear black, anotlu r 
show the brilliant yellow of gold and a third exhibit 
middle tone All these were purely optical effe< ts In the 


1 ig 2 shows a micro-section of the structure of gold 
to which 02 per cent of bismuth had been added lhe 
microscope had at once explained the hitherto mysterious 
action of bismuth It indicated clearly that the small 
quantity of bismuth alloyed with a definite amount of gold 
forming a constituent having a much lower freezing point 
than the main mass Hence, when crystallisation set in 
during solidihcution from a scries of centres, the 
* 1 ( utectic " or constituent last fluid was expelli d to the 
exterior of each crystalline grim of pure gold, thus eim lop- 
ing each crystal in a membrane of gold bismuth ulloy 
having a much higher coefficient of contraction than the 
crystal itself Hence, during cooling, the gold-bismuth 
alloy, which may be regarded is the morttr of the struc 
ture, to a considerable extent dctiched list If iroin the 
crystalline grains of gold which may be regirded as the 
stones of which the mass is built up In the micrograph 
Fig 2 thi stones of tough gold are ri presented ds white 
whilst the mortar of gold bismuth eutectic is shown as 
dark thick enveloping membranes 1 host me mbr ines 
become pastv well below a red heat and it was proved 
thil at 400° t the mass could be powdered in a mort ir 
the crystdllme grains of pure gold becoming detached from 
the feeble illoy cementing them together One of thes* 
crystalline grains exhibited no signs of the brittleness of 
the mass from winch it w is thus detached but w is nadilv 
beaten out into gold lcif in the ordinary manntr 




Fig i —Gold 


black crystal the orientation wab at such an angle as to 
reflect the light entirely outside th« objective, whilst, going 
to the other extreme, the gold-coloured crystal had a 
molecular orientation which reflected the light entirely into 
the objective It was well known that the addition of 
one or two tenths per cent of the metal bismuth to gold 
produced a surprising mass brittleness which naturally led 
to the enunciation of theories to account for so remarkable 
a phenomenon 

Twelve vi urs ago the theory which command* d a general 
acceptance, and at thdt time reasonably so, was that the 
small quantity of bismuth was incapable per se of pro- 
ducing so profound a mechanical change as to convert one 
of the most ductile of metals Into a mass possessing an 
-almost glassy brittleness Therefor* , the metal bismuth 
must act indirectly, its presence determining the mainten 
ance of the molecules of gold m a brittle allotropii 
modification 

In 1896 there was published in Engineering from thi 
laboratories of the Sheffield College an unambitious re 
•earch recording the discovery of eutectic cements which 
*to a considerable extent altered the whole trend of metrtl 
Turgical thought 

1 Abstract of a disco art* delivered at the Royjil Institution on Friday, 
February *3, by Prof J O Arnold 
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Fit a —Gold containing o j per cent of bismuth 

P (SMiig from gold to brass it was proposal to diverge 
from the abstract to the concrete and to show the value 
of the tpphe ition of the science of metnllurgv to practud 
problems connected with mysterious failun s in marine 
engineering 

A not ible case in point was the explosion of the brazed 
copper m un steam-pipe of l hr ss Prodano in calm weathtr 
off the Kentish knock at 1 pressure about one tenth of 
that to which it had been previously tested In this cast 
the microscof* was again sutctssful in clearh indiciting 
the nature of the electrolytic decay, under certun conditions 
of brass us*d in naval architecture In this connection i 
familiar phenomenon is the decay of Muntz met d holt', 
exposed to the action of bilge water Such bolts bn ik 
suddenly tnd present a distinctly coppery frnctur* \ 
micrographic examination of such bolts usu dlv rivulrd 
a minor area of undeteriorated brass and a m ijor ar< t of 
deteriorated brass— that was to say brass which hid bei n 
more or less dezincified, un expression which meant in 
other words that the mass had become tr informed mm 
rotten, spongy copper 

Brass often consisted of twn constituents n tmelv t 
ground miss of true brats of fornlul 1 Cu Zn md 1 
eurectic corresponding to the formula Z11 Cu l pon a 
mass so constituted a feeble saline elcctrohte ittukid tn 
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the first instanct the constituent rich in zinc, whilst the 
(onstituent rich in topper assumed an electronegutm posi- 
tion, acting, of courst as the kathode of the couple 

Hut when the rutettic had been transformed in to *'|X>ngy 
copper, the latur assumed the electrom gative position and 
th< trui brass bcc ime the anode hence gradu ill) trans 
forming the whole mass from Muntz metal into spong) 
toppvr In the e isr of the Prodano , tin elcclrolyt* w cs 
provtd beyond all doubt to have consisted of fatty at ids 
dm to the use of improper lubricants Little by little the 
braz<*d x<am wis tupnhed until th( junction became so 
wfakined th it at i pressure of only j^o lb per square 
inch the port mam steam pipe op*ntd for a spate of 0 feet 
and consigned four men to an igonising death 

1 his rcsi irch made at tlu Sheffield College under in 
strut tions from the committee of Lloyd’s Registci resulted 
prat in illy in tht abolition of brazed toppt r inHin steim- 
pipes and in the substitution of rolled steel ones 

Renhmg tht third section of the lecture, this undoubtedly 
must be regirded in the sttel age 19 the most import int, 
since it dealt with steel Taking the base of steel, nanu ly 
pun iron this h id 1 similar structure to that of pur< gold, 
but tht etching figurt s exhibiting the moleculur orientation 
in thi tllotrimorphic crystals of this metal wt re seldom 
revialed b\ ordinirv etching 

Broadly speaking, iron was converted into steel by the 
addition of the element carbon and researt ht s mudt in tht 
Sin fluid College inducted that steels naturally divide 
theinv Ivt s into three cl issos, namely, uns ttur it< d, 
summed md supers itur ited steels If o ^ per cent of 
c irbon wen idded to steel the carbon tonvt rtt d tint third 
of the iron into the mnshtuent penrliU ind in stub a 
stei I is t ist the iron or ferrite frequently ari mged itself 
into t p tttern indi<ati\e of cubic 1 rvst illisatmn <\utl\ 
comp irablt with tht figures observed by Widm tnst ttten 
in the non Urrrstml steels called meteorites In situnted 
stet Is just sufficient ( arbon approximately oq i>er ct nt 
hid bt en added to the U rrit* to tonvert it totally into the 
constituent pearlite, a definite mixtun 1 orresponding Jo 
tht formula (ai hr +1 t ,C) This definite mixture printed 
at least thro* wt II m irked phases hiving ditTerint 
niedmnuul properties Ht termmed by tht state of the 
division of the carbide Te 3 C These phases might la 
differentiated bv distinguishing tht involv'd < trbidt is 
tnudsifud normal md Intimated the Utter being the 
pt trh constituent of Sorbv presenting a plav of gorgtoUs 
tolours d< tmninod bv tht v irying thickness of the liminu 
it ting like mother-of pt arl in n lture or the inlt rfert nee 
grihng in supnre Through no stieniifu fore sight but is 
t miltrr of fail bv an let of cinlcssness theie had been 
secured at the Sheffield College 1 section showing the ir ms- 
form ltion of pearhtt into h infinite in the most perfect 
m inntr vet retorded The two constituents, pearhtt and 
hardemte might hurnanh be described as the most 
important in nature since upon unhardened and hardened 
steel depended the remarkable triumphs of the civil the 
mrchnnual, and the electrical engineer 

Ihe quartz hard transformation product of penrhte dis- 
cover'd by the vtrsilifi genius of Dr Sorby itself pre- 
sented what might be termed effective and futile phases 
dependent upon the temperature of qinnching Tn proprrly 
quenchi d steel thi accidental m 1 turn bi fore reft 1 red to 
showid tli it at 1 mod* rate tempeiature tlu transform ition 
pro(f*ded not suddenly, but from a series of conv'rgmg 
centres until the whole mass consisted of the obsidian like 
substance, structureless h irdenite \t too high a tempera- 
ture this steely obsidian dtvdoptd dicjsive tuba msti 1 
hsntion record* d in the mu ro strut t ure bv pquilafiral 
etching figures indu atm of ruintd steel In supers itur it rd 
steel m the unhirdemd condition the cells of ptarlim w*n 
environed by brilliant yvalls of ttmentitp Ft C which in 
hard* net! slid tnvdooed similar refls of h lrdemte corre- 
sponding to the empirical formuli he C 

Of the three broad types of steel describ'd bv far the 
most important was unsmurited stc o1 a synonymous ttnn 
for whuh was structural steel embracing boiler-plates 
ship-plates, bridge-plates, rails and the gigantic engine 
parts whuffi formed the backbone of our battleships and 
cruisers ^ 

To show tJn enormous importance of the scientific studv 
of thi* Hass of steel, it was well to indicate, not onlv its 
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failure but uftcr brilliant service, also that of the tmcro-v 
stopi scientifically applied 

1 he figure thrown upon the screen was that of a boiler, 
which might be described a& several sorts of boiler It 
was a marine boiler, a cruiser s boiler, and possibly a rpad 
boiler— it was, at any rate, cracked hortunattly thi* 
rupture occurred before the cruiser was put into com- 
mission and a defect in the steel which might have resulted 
in a catastrophe was detected by an extra inspection after 
the boiler had been impressed with the Government pass 
mark (hi chronology of the t< sting operations was re 
corded in the following table — 


Date 

February 


»9 

20 

21 


Nature of preuure 

Hydraulic 


Steam 

Hydraulic 


lb per »q 10 
228 
260 
305 

OO 

270 (burst) 


1 hi mechanical tests of the boiler plate steel which hud 
thus failed left little to be desired, and the sanv remark 
ipphes to static mechanical tests tak* n along the line of 
ft ucturr Micrographit tests indicated that the steel pre- 
sented nv irked foiturcs of inferiority when compared with 
undoubtedly good boiler plate steel Superficially the matter 
was thus solved, but, under alternating or dynamic stress 
tests slightly bovond the elastic limit, the steel registered 
tests varying from jjo to 1292 alternations The most 
distom erting feature in these astoundingly divergent tests 
wis th it the test b irs registering them were identical in 
muiognphic structure 

\t the Cambiidgi me' ting of the British Association the 
lecturer sugg< sled that these dm rgent tests must be 
ussinmhd with opposite sides of the plate subject'd to 
virymg heat tre itment Ihe lecturer was quit' wiong, 
and after twenty hve years’ < xperu nee had failed to ri disc 
th* f ict th it in conmctton with st'fl one must often expect 
the unexpected 

Remarkable failures in structural ste< 1 were commonly 
associated with tliL phenomenon c died ‘ f iti^ut " Whit 
wis * fatigue”'' Some little time ago, 111 an important 
naval trial at the King’s Bench counsel requested the 
lector* r to define for My Lord the meaning of thi* term 
which had frequ< ntK occurred during the trial and which 
h< failed to understand Unfortunately the Ircturcr ilso 
vv is involved in the outer darkness of Mv Ixird on this 
m itter but wus compelled to give “ fatigue ” at that time 
1 definition which remains substantially tru* to-d cv 
namely that he regarded ” fatigue ” as a generic term 
us'd cle irly to explain all case* of fracture which were 
not understood Before venturing to suggest an explan- 
ition for these mysterious fractures for which popular 
hi mu often fill upon men who were doing their very best 
he would isk his hearers to imagine that that small cloud 
no bigger than a man’s hand, now hov< ring over the North 
Sea should burst in storm, and that our armour our 
guns end our armour-piercing shells should be put to the 
stern impl icable test of actual warf ire Supposing our 
guns were faulty our shells failed to penetrate the armour 
of t hr mi mv, our armour was incapable of protecting the 
g dlunt inmates of our batik ships assuming this hypo- 
thesis wh?*h the lecturer beloved to be totally untrue, 
what would all this mean 5 it would mean that the 
tnternal architecture of Bntish wrought stert was all wrong, 
md thi interesting question thus arose who were the 
men rcsponsibh for the internal architecture of these 
metals •* Ihe lecturer kn* w them well They were grave- 
eve d men with set mouths, who week after week month 
after month and vf ir after vear lived and moved, and 
had their being, and sometimes died amid the flare of 
gigantic furnaces and the rattle of Titimc rolls stead- 
fastly working upon thosi metals which formed Britain’s 
first line of defence and to-night on behalf of these in- 
articulate men the lecturer confidently asked his dis- 
tinguished audience to exclaim m their hearts u These 
men have deserved well of their country " 

Reverting to the remarkable and disconcerting fact that 
two pieces of the faulty boiler-plate steel of identical struc- 
ture so far is could be seen bv the microscope, gave 
astoundinglv different results under dynamic stresses, the 
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tectutor out forward as a tentative hypothesis the thjpry 
that, underlying the gross and viable micro-struttur* of 
th« iteol* there existed a molecular structure, which in 
the present state of knowledge could not be detected, 
except In rare cases, by the microscope It was suggi^ted 
that this molecular structure was brought about bv improper 
heat treatment developing in the ferrite from a series of 
centres well developed mineral cleavage On the urevim 
fereftce of these centres existed areas in which the mole- 
cular cleavage was less perfectly developed, and beyond 
these were the areas of good steel in which the ejeavagt 
lines were extremely imperfect It was then easy to 
conceive that the plane of dynimic fracture in a perfectly 
developed cleavage aria might give the remarkably low 
record of having endured only 230 Alternations as in the 
tabic previously exhibited on the screen, whilst a test- 
piece in which the plane of fruture went through an in a 
of good steel free from whut might be called chav age 
disease might readily endure 1200 alternations before break- 
ing, and a third test-piece from the middle rone of some- 
what developed cleavage might endure say, 700 alter 
nations This theory, at any rule, w is in accordance with 
the mechanical facts which had been presented Another 
st< p towards the experimental verification of this h\pothesis 
would be to prove that iron was \ veritable mini ral as 
« apable of exhibiting geometrical cleuv ige as was su\ 
Hurtr-spar or t irrar \ marble horlunatelv the lecturer 
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found himself in a position, by what might be called a 
miUum-to-one chance, clearly to prove that iron could 
possess absolutely perfect mineral chuvage parallel to the 
faces of the cube This discovery came in no heroic form 
from the swift-moving machinery of a dfstrover or in eon 
nection with metal forming the stupendous engines of a 
battleship, but in connection with a wrowght-iron boll 
literally forming part of a common or garden gate-post 
This fractured under the tap** of i hand-hammer during 
repairs, and one of the crystals cleaved exactly at right 
angles to the axis of the bolt, and consequently when thp 
fractured end was cut off in the lathe for examination it 
was found at right angles to the axis of the microscope, 
exhibiting the wonderfully perfect cubic cleavage debneited 

m Fig 3 

Metallurgists had now arrived at a deadlock I he micro- 
ncope, after rendering great services, had in its turn broken 
dqwri, mainly owing to the fact that optical examinations 
associated with transmitted light could not be applied to 
opaque objects, and in more senses than one the scientific 
metallurgist could not yet see through steel Nevertheless, 
he must endeavpur to tear down this mysterious veil or 
in some way get behind It, and in the lecturer’s opinion 
the resources of science in connection with steel metallurgv 
were not yet exhausted 
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L.V/U-WS/7V 1 \D kl)l ( 11IONAL 
IMkI LICENCE 

Mr A C Seward, h R S has been appointed professor 
of botany in the University of Cambndgr in succession to 
the late Prof M trshall Ward 

Wk learn from Stu.na that Mr J A Creighton, one 
of the found* rs of Creighton University, Omaha, \ebr , 
has presented to that institution two buildings worth 
about 100,000/ 

An interesting education il development in Manchtster 
is recorded in the Kltrfrutan Ihe Corporation of that 
city has just decided to lake approved students from the 
School of iechnology into the electricity works tor 1 
three years’ training, giving them a certain sm ill but 
increasing salary during that time 1 his privilege is to 
be restricted to sons of Manchester ratepayers 

h is announu d in Science that Mr \ l Chapm has 
given Williams College an additional gift of 10,000/ to 
be used by ihe trustees without restriction, and th it Mr 
C T Barney has given 2000/ to the college It is shimI 
that the fund for Oberlm College, as completed emoums 
to 100,300/ I his inrludes the following funds — 2^0*0/ 
for a new library building given by Mr Andrew Carnegie 
20000/ for library endowment, 20,000/ from an anonvmou-. 
donor in Boston for the increase of sal tries of te tellers in 
the college md sc min cry, and jo 000/ for misc ellnneou'* 
purposes lhe gift of the Boston donor enables the tru^tei s 
to increase bv 40/ the sd cries of twmtv-four full pio- 
ftssors 

l ujb. following announce mint epp* urs in the volume of 
Regiil ctions (t d J201) just issued by the Board of Fcluca 
tion tontuning the prospectus of ihe Ro\ d College of 
Srient e 1 ondon with which is nuorporcted lh< Rov il 
Sehool of Mints v session mob 7) — It is piobihlc that 
,is a result of the investigation m ide b\ tin dip trim* ntal 
committee Itlclv ippoint* d bv the President of the ho ird 
of h due it ion v trious changes will be made in the org in 
isjtion nod relations of the Kov d f ollegi of Snenn m 
eluding the Royal School of Mines Ihe Bo ird ihciefore 
give notice that the arrangements det tiled in this pro- 
spectus are subject to such alter itions is they m w dim 
nnnr in respect of the classes for the college session 
iqoti-y and of courses of study m future ” 

1 hf last report of the Scotch Fducctmn Dep irtivu nt 
dealing with second iry rdueation m Scotlmd directs 
attention to 11 new departure m the method of aw u ding 
leaving and inlermednt* certificates Ihe report states 
that last vear the aid of the teuhrr w is activeh enlisted 
in determining the question of success or f ulurc md th it 
much weight was attaehed to a pupil’s school record is 
properly attested bv his teicher, in the allocation of school 
bursaries The secretary puts it on record that events 
have completely justified the confidence of ih* Department 
l he teachers, as a body have risen to the rcsponsibilMv 
that was plated upon them Of course there wtre cases 
of lniscakulation bv the teacher, but these were nr* 
exceptions The success which this Scottish experiment 
h is met in the direction of hum mising the m< thods of 
ippraising knowledge and intellectual training, with the 
object of spU cling the best pupils should enc our ige those 
reSjxmsible for examinations south of the Tweed to m 
crease** thpir efforts to abolish the mcchinical character of 
many of the current tests to which young students ire 
subjee ted 

1 hf annual general meeting of the Association of 
Teacher* in lechnical Institutes was held on S Uuidav 
October 27 Mr W J Dineham president occupied thp 
chair, and Mr V Mundella was elected president toi the 
ensuing year The following resolutions were adopted - 
,i) That the association urges the desirabditv of it tend 
ance at evening continuation schools between the jgc s of 
fourteen and sixteen being made compulsory upon til not 
in attendance at elementary or secondary schools (2) lhat 
in view of the generally inadequate provision m ide in the 
ptesent scholarship schemes of local educational million 
ties for the needs of scientific technologic al and trade 
1 students the local branches of the association be mstru* ted 
1 to consider what amendments of local scholarship *.them<s 
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are necessary to meet the needs of such students, and to 
press such amendments upon the locpl education authority 
with the view of remedying the defects indicated (3) That 
the attfntion of the technological branch of the Board of 
Fducition be directed to the desirability of recruiting the 
stiff of inspectors from (hose with experience in techno- 
logic il teaching 

By the will of the late Mr John Duglish, Armstrong 
College, Univcrsit) of Durham, will iveniuallv receive 
about 45 000/ After the payment of claims on the estate 
and certain legacies, the whole of the testator's propert\ 
is placed in the hands of trustees upon trust to pay the 
income to the testator’s widow during her life Suhse 
quently sooo / is to be paid to Armstrong College for the 
foundation and maintenance of a travelling fellowship in 
mining and the associated subjects to be called the 
* Dagllsh 1 ellowship 1 As certain annuities successively 
full in, the income p. to be paid to Armstrong College for 
its general purposes, among which three, in the order 
named are to have precedence 1 he first of these is the 
augmentation of the principal’s stipend to 1500/ 1 year, 

the. second is the tugmenlation of the stipend of the pro- 
fessor of mining to 800 1 a year, and the third the augment 
alion of the stipend of the professor of agriculture to a 
similar sum When all the annuities have fallen in, the 
trustees are to hand ovi r 30,000/ to the rollege to be 
imested for its general purposes The income of the rrm 
■due is to be paid to Armstrong College, to be applied 
as ordinary revenue, until the council of the college shall 
erect as om scheme further buildings costing not less 
than 20 000/ , and shall have received from legacies or 
subset iphons 10 oool nppluable to such buildings 

1 iir new buildings of the King Fdvcaid \ II Grammar 
School at King’s 1 mn presented by Mr (now Sir) W J 
I ancaster, were opened by the King and Queen on Mond vy 
The lown Council of Lynn provided the site for the build- 
ings which with the foundations cost more than 4^,000/ , 
and ini lude chemical and phvsiud laboratories and lecture- 
rooms In the reply of the King to nn address of welcome 
presented by the Mi) or of Lynn, the words occur — u 1 he 
occasion of our presence here to-day shows that you nre 
not contmt with the traditions of the pist however worthv 
of remembrance those may be, but through the lihtrihty 
of in old pupil of the school which bears inv n ime the 
new buildings of which I am now about to open, are deter- 
mined to keep abreast of the times and are conscious that 
it is only bv a thorough education that the younger 
generation can hope to prove successful in later life " 
An address was also presented by the governors of the 
school and the King read a reply in the course of which 
he said — * 4 \ou hre aware of the deep interest which I 
have always takfn in the public institutions of the count> 
Of Norfolk <nd in all schools established for the purpose 
of imparting higher education It is not eisv to over- 
estimate the far-reaching benefits of the tuition obtained in 
suih an institution as this You, as governors of the 

school will, 1 feel sure exercise the most solicitous care 
in the direction of the studies of vour pupils that they 
mav be able to fice the stress of life with an intellectual 
equipment such as will enable them to hold their own in 
the world end bear their part in its work md duties with 
efficiency and to the benefit of others nor will I fee! con- 
fident, the higher teaching of morality, truth, and self- 
respect be neglected " 

The annual report of the council of the City and Guilds 
of J^pndon Institute for iqo6 has reached us In the last 
rep&rt the council directed attention to the financial posi- 
tion in which the institute had been placed bv the reduc- 
tion of the contributions of the Corporation and the 
Mercers' and Fishmongers’ Companies, but in the present 
report the council is able to state that the Corporation has 
reverted to its previous contribution of *^ool — the amount 
in 1004 having been reduced to 400I — and has decided to 
contribute a similar sum for each of the following five 
years The Mercers’ Company has also reverted to its 
original contribution of 2000 1 Ihe Vintners' Company 
has increased its contribution, and the Saddlers' Company 
has withdrawn conditions previously attached to its subsidy 
The Fishmongers' Companv has yet to rescind its resolu- 
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tioj| to reduce its contribution from 4000! to aodoZ. TJift 
exffacts printed in the volume from the examiner's reports 
should be carefully read by teachers and students Apart 
from the value of the suggestions and crrticisms they con- 
tain, they afford an instructive insight into the mental 
capacity of the artisans, who ate training to become skilled 
operatives m many of the chief branches of Industry They 
show very clearly where the preliminary education of these 
students is at fault, and the errors Into which they most 
frequently fall 1 he council remarks that from the reports 
furnished by the examiners it appears that, on the whole, 
there ’is a gradual but distinct improvement In the 
character of the students' work, and In the knowledge, 
intelligence, and skill which their answers And exercises 
display 

An address by Prof George H Mead, delivered before 
the Chicago Chapter Sigma Chi in March last, is re- 
printed in Science for September 28 Prof Mead states 

that science in the colleges of Chicago and other American 
universities has not the importance and popularity that it 
should have This is due, it is said, to the freedom of 
choice of studies in the preparatory schools , the scientific 
courses are not selected by the children at a period when 
the concrete subject-matter of science properly presented 
should be immensely more attractive than languages and 
abstract studies The science courses in the high school 
are not Prof Mead affirms, popular at the present time, 
nor is the money spent on them, whether in equipment 
or ti idling staff comparable with their educational import 
ance The result is that the majority of American students 
lenvi the universities without a grasp of the important 
achievements in modern thought, and without being able 
to interpret what they see hear and feel, by means of 
the splendid gent ralisations now known to the world 
Prof Mead explains the unpopularity of science in schools 
and colleges by the statement that scientific problems are 
no longer within the immediate experience of the student, 
and not always to be expressed m terms of that experience 
In addition, he says, the natural sciences are not inter- 
connected in the rnintis of the students Discussing the 
remedy for this misfortune, Prof Mead thinks It lies with 
the schools where children should be introduced to science 
in an intelligent manner Until this is done the colleges 
he maintains, should arrange introductory courses in 
science, in which the subject should bo presented from 
the points of view of history and of a survey of the world 
of scienu as a whole In this way, the address contends 
the culture value of siiome would become clear and suitably 
esteemed 

A rfcfnt article by Mr J L Bashford in the W est- 
mtnster Gazttte provides an interesting description of the 
Berlin High School of Trade, or Merchants' College, which 
was opened in the presence of the Crown Prince a few 
days ago The college has been erected bv the Corpor- 
ation of the Merchants of Berlin at a cost of about 
166 000/ and will be maintained entirely by the same 
body The State has in this instance made no grant nor 
did the idea of the college originate with the Education 
Department This Berlin school is the only institution of 
the kind in Germany, and is intended for merchants 
The aim of the teachers will be to give the students 
knowledge and a theoretical training Lectures will be 
delivered on all subjects connected with the usances of 
trade-exchange, banking, Stock Exchange, gold and 
silve/ standard, investment of capital , the history and 
technique of certain branches of industry — e g electricity, 
machines and the textile Industry, book-keeping, arith- 
metic and insurance, trade politics, political economy, 
statistics social questions, the requirements of workmen 
in factories, the money market and its organisation in 
Germany, England France, and the United States of 
America , civil law, commercial law, and every other form 
of law connected with trade relations , commercial geo 
gnphv and commercial history Philosophical and art 
studies also find a place in the programme, and know- 
ledge of foreign languages as well as knowledge of foreign 
countries The new college contains an aula, capable jof 
holding about 600 persons, and nine lecture-rooms, some 
for forty and others for fifty loo, and 150 students, as 
well as a tabor-Uor) for chemistry and one for physics 
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v F# 6 m (Jontioental contemporaries we note ihe following 
Teeetrt appointments ^-Prof H Rubens, professor of 
phy&cs at the Technical High School, Berlin, to be pro- 
W* 0 f jpf physic* at the University of Berlin and director 
of the J*hy»ical Institute , Prof Arthur Wehnelt, professor 
of 1 theoretical and applied physics of the University of 
£rlangen, to be a professor and departmental director in 
th^ University of Berlin, Dr Joseph Grunwald, privat- 
docent at the University and the lechmuil High School 
of Vienna, to be extraordinary professor of mathematics 
in the University of Prague, Dr H Mache, privatdocent 
bf the Viepna University, to be extraordinary professor of 
physic* m the University of Innsbruck, Prof Caesar 
PomeTanr, extraordinary professor of chemistry in the 
Vienna University, to be professor of chemistry in the 
University df Czernowitz , Prof Karl Zsigmondy pro- 
fessor of mathematics in the Technical High School, 
Prague, to the chair of mathematics in the Technical High 
School, Vienna, Prof Reissner, privatdocent in the Tech- 
nical jdigh School, Berlin, to be professor of mech inns 
in the Technical High School, Aachen, Prof Zdenko 
^kraup, professor of chemistry in the University of (>rv 
to the chair of chemistry in the University of Vienna, 
Prof Franz Streintz, privatdocent of the University of 
Graz, to be professor of physics of the Technical High 
School in Graz 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 31 — “The Viscosity of the Blood 1 
By Dr A du Pr 6 Banning and John II Wataon Com 
mumcated bv Prof b Gotch, b R S 

It is urged that the full import of 1 knowkdgi of the 
variations in the viscous resistance to bt ovcrcona by the 
blood in circulating through the capillaries and smaller 
Vessels of the system, and the sigmlicancc of such data to 
the more exact consideration of a large numbet of normal 
and pathological conditions, especially those of the circu 
latOry system, have not been fully realised b> either 
clinicians or physiologists bxpenmmls have bun under 
taken to observe the influence of the number of the cor- 
puscles present upon the visiosily of the blood under vary 
ing conditions of pressure and temper ilurc the rale of 
flow through capillaries of different sizes under thi same 
conditions, and the alterations caused by the additions of 
certain saKs and other substances , one import int result 
of the experiments was to show tint the decrease in 
viscosity for each degree rise of temperature for a blood 
rich in corpuscles is considerably grr iter than for \ blOod 
poor in corpuscles, espet mlly when the flow is through the 
finer capillaries, or, in other words, the flow of blood does 
not follow the fourth power of the radius as required by 
thi Polseuille formula An itti mpl is made to indicate 
briefly the import of the results obt uned in a consider- 
ation of the mechanism of the circulatory system At the 
end of the paper an account is giuu of a clinical viscosi- 
meter which the authors have devised for determinations 
of blood viscosities with but a few drops of blood, Such 
Viscosity determinations it is claimed are necessary supple 
runts to hem uytometer observ itions 

June 31 — “ On the Behuviour of Certain Sub- 

(antes at their Critical Temperatures ’ By Dr Morris 
A r Tr*v*r*, FR S , and brancis L U«h*r 
Traube, de Heen, and others have recently suggested 
hat the simple theories of Andrews and Van der Wanls 
nay be insufficient to account for the changes which tah< 
ilacft in pure substances at their critical temperatures 
fheir evidence appears to show that in the rase of such 
substances as ethyl ulcohol and ether the Cagnnrd Latour 
k emperature is dependent on the relative volumes of the 
two phases, and to account for this they have suggfshd 
the existence m the system of complex molecules 
Th$ authors have earned out investigations with ether 
ehi$ with sulphur dioxide, and have found that thi 
Catfmard^Latour temperature is independent of the con 
dltfons under which the experiments are carried out 
Particular precautions were taken to obtain thf liquids 
pure and to maintain steady temperatures, the measun 
meats of which were certainly accurate to within 0® os 
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Ihe second p irt of the piper dials with the phenomenon 
of opalescence which is observed in pure liquids at their 
critical temperature Jf virying quantities of a pure 
liquid are heated in sealed glass tub< s, provided that the 
liquid neither disappears nor complptely fills the tube 
before the critical temperature is leached, the surfuc 
separating tht two phases imy sink and disappear nc cr 
the bottom of the tube or it may remain stationary about 

the middle of the tube, or lastly, it may rise and vanish 

near the top In all threi tases, if the temperature 19 
raised so slowly that equilibrium is attained without 
ebullition of thi liquid phase, the contents of the tuhe 
become opalesc< nt at a temperature slightly below tint at 
which the surface vanishes, the effect being similar to 
that produced by the action of oxidising ug< nts on a solu- 
tion of sulphuretted hydrogen When the surf ire is filling 
the opalcsi < nee appiars in the space below it md whin 

the surface is rising, in the sp ice above it Tn either case 

the opalescence is confined to the space in which it firsL 
appeared bv the moving surface, and its intensity is in 
verse! > proportional to the volume it occupies Although 
it is fairly ivtnly distributed through the space it occupies 
it is usinllv more intense very near to the surface and 
when the 1 it tr r disappears gradually heroines diffused 
through the whole tube 

In the t ise when the surface appears to remain 
stationary iht tube appears slightly and evenly opalescent 
throughout its whole length, and if when this is the case 
the volume of the spice containing the substance is m- 
iretsed or decreased opalescence apptars below or cbove 
the surface itself, and its intensity is inversely proportional 
(o the spue it ot t upie^ Ihe efh ( t pi rsists over a finite 
range of temper ituie In lln case of sulphur dioxide it 
siG in at o° r below that it which the surf cce vanish* s 
mains ^ maximum it about o°ot; above it and completely 
disappears at a tempi riture o° 1 higher In thp case of 
ether the effect persists over ahout 2 0 

The conditions necessity for the existence of complexes 
in a hqutd-v ipour one component system in the neighbour 
hood of the critical temper iturc w< re given by Donnan it 
the British \ssocution in 1004 Ho suggested th it it the 
critical If tripe rature the mterfacnl tension becomes zero 
for ordinary values of the minis of curv tturo but remains 
positive for very small \ thus, for which it dries not In - 
come zero until the critic il temperatuie is passed Hence 
it mav be cssuined that at temper iturc s slightly below 
the rrmral the inDrfuial tension is gre iter for verv 
small ruin of cuivature than for ordinary curv hums If 
over a range of temper lture including the cnln 1! tempi ri 
ture limited ibove In the tempc r dure it which thi inti r 
facial tension for very small curv ilures becomes zero and 
helow less sharply small non molecular aggregclcs cm 
be formed, it follows th it these will be differ* Minted from 
either the liquid or vapour phase and will have a stabh 
existence lo such aggregates is attributed the phi no 
menon of opalesce nn, inti the ringt of temperature our 
which it is observed and the minner of its appear m<e 
and disappe ir mce are in agreement with the assurnp 
tions 

Paris 

Academy of Sciences, October 29 — M H Pmncar£ in 
the {hair— A new and rapid me thod for the dc t< mun- 
ition of the t rrors of division of 1 meruit in circle M 
Loawy A more detailed discussion of 1 method described 
in outline in in e 11 her paper The moth of the beetroot 
I ita onllatiUa Ufreel Olard The author his lemg 
nised b\ a further study of this pirisite th it he w is in 
error in identifying it as belonging to the species f oync|«u 
Kltihcdlis of \rmncin natui ilists or Phl\cto< nodi \ 01 

kurycrenn itichaih\ t according to the Hi rope in norm n 
cl mire The mthor points out the remukihh faility 
with which the larva? escape through small aperiurcs md 
th* danger through this < <nis< of sending live qncimuh 
through a district not subject to this pest - -Obsc r\ Hums 
on the sun made U the Observ ilorv of Ivons during the 
third quarter of irjoo J Guillaume I In results in 
summarised in three tables giving the surfucs of the 
fain spots their distribution in latdude and tin distribu 
tion of the faculx? in latitude — The deform itum of 
quadrics l uigi Blanch! — The transformations of some 
linear partial differential equations of the second ordrr 
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J ©laii'ln.— Tbe «)stem of mttgrals of total differentials 
belonging to a hjperellipiH surface F Traynard — - 
The complement irv geodesic trtangulations of the higher 
regions of the French Mps P Halbronnar — 1 he veloci- 
ties of detonation of explosives M Dautrleh* The 
author di scribes \ new nu thod of mi isuring thest \eloci- 
ties b> the use of an explosive string Hv two ( nds of 
this nre fired simuiUruoush bv a detonator, and the point 
at wlmh the two detonations meet determini d bv a 
speual thvice After the accurac) of the method hid beta 
determined bv blank < xperimf nts, in which both arms of 
th< tinuit consisted of the same material a tube 1 contain- 
ing nnothei explosive \vi>. inserted in one of the amis 
It was found possibh to imasure the ta tardation to oni 
hundred thousandth of a second — Stereoscopic relief bv 
projection F Ittanavt. - I he dissociation of m itter 
under the influence of light and heat Gust tve L« Bo n 
Remarks on 1 merit pipi r by Sir \\ Ramsav tend J 

Spend r — 1 hi migration of the phenyl group mo^e of 

fix ifion of hvpoiodous at id and of the rlnmnation of 

hydriodic and M Tlff*no«u In the fixation of HIO 
the hvdroxvl group attaches itself 1>\ preference to the 
carbon atom to which the greatest number of groups qre 
fixed and to ih cl ne irest the phenvl group In the' 

flnnination of HI the hvdroxvl group nearest the phenvl 
group remains unattiuked and there is a migrition of 

the phenvl If on tin contr »rv ihe hvdroxvl gtoup is 

rcmovid from the phenvl group tin ehnun itiou of HI 

tends to form cthvkne oxides— Some new obs< r\ ilions 
math it the summit of Mt Blanc on the effei t of high 
dtitudis on the blood corpuscles H Quillamard and 
R Moog - I he coagulabihtv of the subhc patic blood 
MM Doyon, C) Gautier, and N K«r»ff, ( ontrarv lo 
the usuallv accepti d vhvvs the authors from experiments 
on more than hftv dogs, conclude that the subhepntic 
blood does coagulate, and ilso contains fibrin — 1 he lakes 
of the ring of Rabuons Marihmi Alps 4ndr6 

Dalabacque \n mount of hydrographu ri searches 
done on these 1 ikes during the summer of ipofi 


DIARY OP SOCIETIES. 

THURSDAY, Novkmbm 8 

Royal Society, at 4 40 — T he Occurrence of Encyitation in Trypanosoma 
fray* (Novy) with Remarks on Method* of Infecdon in Trypanosome* 
generally Prof K A Minchm —Note on the Contmuou* Rays oh 
served in the Spark Spectra of Metalloids and some MetaU Prof 
W N Hartley, F R S —The Composition of Fhonanite, and the Relative 
Radioactivity of it* Constituent* Dr E H BGchner — K Numerical 
Examination of the Optical Proi true* of Thin Metallic Piute* Prof 
R C Marlaurin —On a Compensated Micro- manometer B J P 

Robert* — Experimental Investigation as to the Dependence of Gravity 
on temperature L Southerns 

Mathematical Society at 5 *> —Annual General Meeting —Presidential 
Address Partial Differential Equations some Criticisms and «ome 
Sugee tion* Prof A R Formyth —Harmonic Expansion* of Functions 
of Two Variables Prof A C Dixon —The General Solution of 
LaoUce s Equation in n Dimensions G N Watson —On Sub-group* of 
a Finite Abelian Group H Hilton — On Bftcklund s Transformation and 
the Pxrtial Differential Equation j=F(r, y, a) —On tbe Irjvemon of a 
Definite Integral H Bateman 

Institution ov Flectricai Enginbers at 8 —Presentation of Pre 
miums awarded for Papers Read or Published during ioo< od — In 
augural Address by the President Dr R T Glazebrook, F R S 

FR/DA Y, November 9 

Royal Astronomical Socifty, at 5 —On the Effects of Radiation on the 
Motion of C omets (Second Note) H C Plummer — (t) On. the Farly 
Eclipse* (2) The Early Eclipses of the Sun and Moon F Nevill — 
Note on a Mechanical Solution of Kepler a Equation H C Plummer — 
On ihe PrsMbiluy of Improving the Places of the Reference Stars for 
the Aurographic Catalogue from the Photographic M#*m>ure* H H 
turner —The Systematic Motions of the Stars A S Eddington — * 
Stellar Parallax Paper*, No 3, The Parallax of Eight Stars, from 
Photograph* taken at the Cambridge Observatory H N Rusiell — 
Aurorae observed at Delting, Shetland ipos-6 Rev A C Henderson - 
Prohibit Papers Solar Parallax Papers No. 5, Examination of the 
Photographic Places of Stan published in the Paris Eros Circular 
A R H inks —Notes on Theoretical Spectroscopy E T Whittaker 

Physical Society, at 8 —Exhibition and Description of Experiments 
Suitable for Students in a Physics Laboratory G r C Searle 

Malacoj ocical Society at 8 —Description of a New Species of CaHio 
stoma from S Formosa E A Smith, ISO —Description of a New 
w ub genus and Species of Alyceus from Ke Ian tan H B Preston — 
Description of Six New Species of Shell* and of / cptomya hntea , 
Hutton front New Zealand H Suter —Descriptions of some Tertiary 
Shells from New Zealand H Suter 

MONDAY, November ia 

Royal Geographical Society, at 8 30 —North Eastern Rhodesia 
I A Wallace 

NO 1932 , VOL 75J 


TUBS DA Y f November i> ' ' 

iNgTjtrtJTiow or Civil Engineers, at 8 — Single-pbaae Elr Tractkm 
C F Jenkin 

Z001.0CICAL Society, at 8 30.— On tbe Embryo of the Ok R 

Rurckhardt —Zoological Resales of the Third Tapgaojrikt JwthM, 
conducted by Dr w A Cunning ton, 1904-05 Report og * urbel 
larla F F Lakllaw —List of Further Collection* of Mama, from 
We tern Australis, including a Series from Bernier DlMid» ohtsa Id for 
Mr W E. Balaton, with Field notes by the Cofioctor, Mr $ C 
Shortridge Oldfield Thomas, F R S —Toe Mollusca or the Persian 
Gulf, Gulf of Oman, and Arabian Sea, as evidenced mainly through tbe 
Collections of Mr F W Townsend, 1893*1903 , with Descriptions 61 
New Species, Part il , Pclecypoda J Cosmo Mel nil and Robert 
Standee 

Minkxalouical So cirty, at S —Growth of Crystals of Soluble Saha on 
Each Other T V Bark# — Notes on Some Bolivian Minerals 
J J Spencer —Note on Ilmenlte from Brasil G F Herbert Smith — 
Description of the Lengonbsch Quarry and of the Minerals found there 
in igoo R H Solly —Note on the ihirtytwo Claases of Symmetry 
H Hilton —Note on a Canadian Mineral Prof Harrington 
Faraday Society at 8 —Some Investigations Relative to the Depreda 
tion of ElectrolyticaUy produced Solution* of Sodium Hypochlorite W 
Pollard Digby —The Hermite uleclrolytic Process at Poplar C V 
Bigg* —On the Electrochemistry of Lead Dr A C C Gumming 

THURSDA K, November 15 

Royai Society, at 4 30 — Probable Papers Calcium as an Absorbent of 
Gases, and its Applications in the Production of High Vacua abd for 
Spectroscopic Research F Soddy —A Method of Gauging by E vapor 1 
uon the Degree of High Vacua A J Berry —The Effect of Tempera 
ture on the Activity of Radium and its Transformation Products Dr 
H L Bronson —On the Refractive Indices of Gaseous Potassium, Zinc, 
Cadmium, Mercury Arsenic, Selenium and Tellurium C Luthbertson 
and E P Metcalfe —The Photo electric Fatigue of Zinc H S Allen 
Chkmicai Society, at 8 30.— On the Determination of the Rate of Che 
mica! Change by Meas tremem of Gases Evolved FEE Lamplough 
— Xanthoxalanil and its Analogue* Ruhemann 
Linnean Society, at 8 — Recent Researches n Norway Horace W 
Moncktou 

FRIDAY , No\ ember 16 

Institution op Mechanical Unginkeks at 8— Steam ax a Motive 
Power foi Public Scrvite Vehicles T Clarkson 


CONTENTS. PAGE 

Scienc« and Folly ByJ P • 25 

Practical Chcmiatry ByJ B C 26 

Cotton in America 27 

Botanical Dictionaries a$ 

Our Book Shelf — 


van der He) den ‘ First Steps in the Calculus” 29 

Busquel “ A Manual of Hydraulics ” 29 

Adams “ Guide to the Principal Families of Flowering 
Plants’ 29 

Martmdale and Westcott ‘‘The Extra Pharmacopiua 
of Martmdale and Westcott ” 29 

Letters to the Editor — 


The Extirpation of the Tsetse fly a Correction and a 
Suggestion — Prof B A Minchln 
The Efficiency of the Present Process of Natural IndjgpT 
Manufacture — C Bergtheil 
The Leonid Meteors —John R Henry 
The Rusting of Iron —Rev Joseph Meehan 
Pro t ozo a md h tatogoa ( Illustrated ) 

Tbe International Geodetic Conference at Bud* 
Peat By Sir Q H Darwin, KCB.FRS 
The Firat ** Manned” Flying Machine 
The University Movement m Weatem Australia 
By F S 
Notes 

Our Astronomical Column — 



The Calorific Radiation of the Sun 40 

The System of 61 Cygni 40 

The Cape Observatory 40 

Minor Planets 40 

Designations of Newly discovered Vanable Stars 41 

The Bologna Observatory 4 1 

Reaearch in India By A Emeat Crawley 41 

Natural History in Natal By R L 42 

Weights aud Measures Regulations 42 

The Internal Architecture of Metals {lllmlrated) 

By Prof J. O Arnold 43 

University and Educational Intelligence 45 

Societies and Academies 47 

Diary of Societies 48 



NA TURE 


49 


THURSDAY, NOVEMBER 15, 1906 

A' CORPUS OF AUSTRALIAN MYTHS . 
Mythes et Ldgendes d'Austrahe, Etudes d'Ethno- 
graPhte et de Soaologte By A van Gennep Pp 
cxvl+188 (Paris E Guilmoto, 1906) Price 
10 francs 

W ITH few exceptions the works on \ustrahan 
aborigines are in English , the older ones are 
out of print, the newer ones exceedingly technical, 
demanding on the part of the reader some enthusiasm 
and a good deal of preliminary knowledge M van 
Gennep, therefore, has put before the French public 
a general survey of various controverted questions 
of Australian ethnography and sociology as a preface 
to the hundred and six myths and tales translated in 
the second portion of the volume before us 

The eight chapters of the introduction deal with 
somatology and culture, kinship and descent, the 
methods by which social modifications are introduced, 
aboriginal ideas as to conception and reincarnation, 
exoteric and esoteric doctrines with regard to the bull- 
roarer, the idea of magico-religious pow'er, the rela- 
tions of myth and rite, and the content of the myths 
There are additional notes on the subject of Arunta 
primitiveness and on reincarnation and totemism 
In the somatological section the author emphasises 
the local different es both as regirds indices, pigment- 
ation, and hair chancier, finally inclining to the vit ws 
of Spencer^ and Gillen that a second race with three 
lines of migration has been superposed on an older 
stock akin to the Tasmanians M van Gennep then 
passes on to discuss the various attempts to identify 
the culture of Australia with that of Palaeolithic 
Europe, and to distinguish various cultural cycles 
corresponding to ethnic tl differences, he tomes to 
the conclusion that Schoetens uk’s theories are not 
proven, the coincidence of cultural elements being 
rather due to suvul iritv of conditions The cultural 
areas of brobemus and Graebner ht dismisses as in- 
sufficiently evidenced, and vitiated bv neglect of the 
influence of inter-tribal commerce 

1 he chapter on hlntion is complicated b\ contro- 
versies with M Durkheim on the one hand, Mr Vndre w 
Lang on the other , the author holds that modification 
of the rules of descent is due to the change of view 
on physiological questions, where the child belongs 
to the kinship group of the mother, little or no part 
in producing conception is issigned by the tribe in 
question to the father, and vice tarsd It seems a 
fatal objection to this view that whereas the Arunta 
are stated to have no idea of the importance of the 
male parent in this resect, they reckon descent of 
the intermarrying class through the father How 
•could this come about? Does M vm Gennep hold 
that they originally believed the child to be proert ated 
by the father, and made the class rule fit in with this 
idea, that they subsequently modified their views on 
the mechanism of conception, and then adopted a 
new rule for the totem, retaining the old one for the 
class? This view seems to land us in considerable 
difficulties A criticism of the views of M Durkheim 
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in this chapter contains an extraordinary misstate- 
ment, the Arunta have no rule that two persons of 
the same totem may not marry, just as they have no 
tabu of the totem animal, in repl) to M Durkheim ’s 
statement of this fact, M van Gennep replies that 
the exogamic rule is strict among them A more un- 
fortunate lapse it is impossible to imagine Apropos 
of the Arunta in particular, M van Gennep pro- 
pounds a theory of the origin of classes in opposition 
to the commonly accepted dichotomous hypothesis, 
he holds that thev originated “ bv convergence ”, but 
unfortunately we do not learn what this means, save 
that it is in some way connected with the binary 
system of numeration which is almost universal in 
Australia 

A long and important chapter deals with the ideas 
relative to sexual matters, but space is lacking for 
an analysis of this and of the chapter on the bull- 
roarer, the author suggests that the Australian deities 
issociated with the later are in rtality thunder gods, 

1 theory for which there is much to be said His 
suggestion on the other hand, that all other 
Australian divinities, so called, arc cither tulture 
heroes or the body of deified ancestors, to use a some- 
what inexact term, which among the Dieri are known 
is the mura-tnura, is less acceptable, the only basis 
for this theory seems to be the fict that the wura- 
mura were originally spoken of bv some incorrect 
writers as a god 

On the mbj< ct of magico-n ligious power, or mana , 
M van Gennep holds that we must provisionally take 
Jhe view that the Vustralr ms distinguish three kinds 
that of the churwga of the arungquiltha, and of the 
flfnongura end it is to be hopt d that workers in the 
Held who commonly overlook the wide issues raised 
bv their reseirchcs, will not f 11I to devote especial 
attention to this problem \s i risult of his dis- 
iussion of myth md rile M yen Gennep comes to 
the conclusion thit the problem of intmoritv is in 
soluble 

The hundred and six myths which follow ire care- 
fully annot ited and should gi\e the re ider a good 
idea of \ustt dian invths md legendary tiles As to 
the utility of M van Gtnmp’s work thtre cm be 
no doubt, but if he were venting for an Fnghsh 
publu the general impression would be that he had 
better hivt relegated controversy to a subordinate 
plate and have aimed r ither at expounding what is 
known than at pulling together an introduction full 
of technical metier N W T 


* 1 II F IlFT 1 \D MORE OF PLANTS 

I he Physiology of Plants , a 7 reattst upon the Meta- 
bolism and Sources of Emrgy m Plants Bv Dr 
W Pfefftr Second fully revised edition trans- 
lated md edited bv Dr Alfred J b w irt \ ol m 
pp vin 4 - 451 (Oxford The Clarendon Tress 1906) 
Prue 185 net 

T HAT Dr Pftffer’s great work his been issued in 
1 worthy Fnghsh translation is mattei of con- 
gratulation to those to whom its treisurcs are thus 
rendered accessible, while welcomed b\ those familiar 
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with its value in its original form, who will find in 
it valuable additions, interpolated in brackets and in 
an appendix, which takt account of the recent pro- 
gress of the science 

lhe newly issued third (and last) volume deals 
with the great subjects of movement, the production 
of heat, light and electricity, and the sources and 
tiansformations of energy in plants As in the former 
volumes, the width and accuracy of the author’s 
acquaintance with the literature of the subjects under 
treatment arc marvellous, and scarcely less so is the 
power of arrangement by which It is made available 
to others The book demands continuous and close 
attention from its readers, for it is crowded with 
information condensed so far as it can be without 
sacrificing clearness Dr Ewart deserves thanks for 
ihe excellence of the translation, a task the difficulties 
of which cm be appreciated only by those that have 
attempted to translate a German scientific work into 
good English, and have experienced how hard it is 
to do so He deserves th inks also for wise reticence 
as regards the introduction of new technical terms, 
the employment of which is a very real obstacle to 
the progress of science unless they are required to 
ensure accuracy Most parts of botany have suffered 
more or less from this evil, md it is thus alt the 
grciter a pleasure to mark its lbsenrx from so funda 
mental a work as this 

Hie treatment of each subject is exhaustive and of 
much interest While it demands the reader’s un- 
divided attention throughout, there is a noteworthy 
freedom from obscurity in the language, for which 
thanks are due to both the author and the translator 

Under movement, the causes and mechanism are 
first discussed in preparation for the consideration of 
the varied kinds of movements in dc tail These ire 
distinguished into movements of curvature, tropic 
movements, and locomotory and protoplasmic move- 
ments Under the first head are included autonomic 
movements, the movements of climbers and twiners, 
those due to mech imcal and chemical stimuli, photo- 
nastic, thcrmonastR, and hydtonastic curvatures, and 
the movements connected with dehiscence and dis 
persal Tropic movements are treited in a general 
way, and thereafter, under the various forms, the 
conditions for and the mechanism of each are dealt 
with lhe movements of protoplasm and its re- 
actions to stimuli are placed undrr the third head, 
whether shown by locomotion of the entire cell or by 
movements of the protoplasm within the cell wall 

The production of heat, light, and electricity by 
plants is thereafter discussed, and this is followed by 
a chapter on the sources and transformations of 
energy in plants, in which it is stated that, “ apart 
from the locomotory movements which are absent 
from most plants, as many external manifestations 
of energy are *hown in the vegetable kingdom as 
among ahimuls ” How widely different is such a 
view from that which regarded plants as little more 
than inert things, possessed of life and able to grow 
and^o reproduce themselves, but far indeed beneath 
animals in th powers of response to external 
stimuli 
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A brief but very valuable appendix summarising 
the more important literature on the subject 1 pub* 
hshed since the completion of the German edition 
and an excellent index conclude the work 

It will be seen from this brief abstract that thlt 
volume deals with subjects of extreme interest, In 
which great progress has been made towards a fuller 
understanding of plants ns living organisms sensitive 
to influences from without, and adapting themselves* 
to their environments The modern conception of the 
study of plants has become very much widened and 
deepened from that which prevailed when that study 
appeared to content itself with description and classifi- 
cation Yet there is a danger lest even advance may 
lead to narrowness of view through the impossibility 
of acquiring a personal knowledge of more than a 
limited part of the science of botany The dis- 
advantages ~ of too great specialisation are to be 
dreaded, and the benefits conferred by Dr Pfeffer's 
“ Physiology of Plants ” will be felt by systematists 
and morphologists not less than by physiologists 
From it they can gam a dear view of the plant as a 
living organism and can estimate the value of such 
knowledge in relation Lo their special fields of study 
Such a survey will probably bring to light new prob- 
lems awaiting solution, and will leave the impression 
that though much has been accomplished deeper 
problems of life remain unsolved, and that the field 
of investigation only widens indefinitely lo what 
has been gathered in its held no better guide can be 
obtained than thit under leuew 


STEAM 4 VD HYDRUJLK TLRBINE S 

(1) Steam Turbines, with an Appendix on Gas 1 tur- 
bines, and the Future of Heat Engines By Dr A 
Stodola lranslated bv Dr Louis C Loewcnstem 
Second edition, enlarged and revised Pp \ix + 
400 (New York D Yon Nostrand Co , London 
Archibald Conslablc and Co , Ltd , 1906 ) Price 
21s net 

(2) Steam Turbtne Engineering By T Stevens and 
H M Hobart Pp x + 814 (London and New 
York Whittaker and Co , 1906) Price 21s net 

(,) Modern Turbine Practice and Water-power Plants 
By John Wolf Thurso Pp wn + 244 (London 
\rthibald Constable and Co , Ltd , 1906 ) Price 
16s net 

(4) Hydraultc Motors wtth Related Subjects, tncludttxg 
Centrifugal Pumps Pipes, and Open Channels 
By Prof Irving P Church Pp 1x4-269 (New 
York John Wiley and Sons, London Chapman 
and Hall, Ltd , 1905 ) 

(<;) Turbines By W H Stuart Garnett Pp \iv+ 
283 (London George Bell and Sons, 1906 ) 
Price 8s 6d net 

(0) Modern Steam lurbmes Edited by Arthur R 
Liddell Vol 1 The Schulz Steam Turbine By 
Max Dietrich Pp 73 (Londoo A Owen and 
Co and T Fisher Unwin, 1906) Price 5 s 

(1) '""PHIS is the second edition of Dr Loewenstein's 

authorised translation of the second edition 

of Dr Stodola’s well-known treatise The first 

edition of the translation was rtcently fullv reviewed 
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in these columns, lhe only change in the present 
edition is the incorporation of a supplement, prepared 
by the translator, giving* the derivation, step by step, 
of the difficult formulas in Dr Stodola’s treatise* this 
supplement will be very acceptable to advanced 
students in our engineering schools It is a striking 
proof the high estimation in which this text-book 
is held in the English speaking world that a second 
edition of the translation should so soon have bee n 
called for 

(2) In their preface Messrs Stevens and Hobart 
point out that while a number of treatises on the 
steam turbine has been published, none of them so 
far has dealt with the subject from the point of view 
of the purchaser and user, though to them the ques- 
tion of economy, not only in steam consumption, but 
also in first cost and maintenance, is of the greatest 
importance In the second chapter the authors dis 
cuss the much vexed question of units, they abandon 
the well-known B Th U , and adopt for their unit, 
both for heat energy and mechanical energy, the 
kilowatt hour, or KWH, though expressing an 
abstract preference for the kilogram r llorie as the 
unit of energy, similarly for the unit of power they 
have almost exclusively adopted the kilowatt (K \V ) 
in preference to the older unit, the horse-power (II V ) 

Since in dealing with the economy of steam turbines 
the authors have reduced ill the results to kilograms 
of steam per kilowatt hour output from the dynamo 
driven by the turbine, it is inevitable that they should 
discard the older units \\c do not think, however, 
that the well-known B Th U will be displaced for 
many years* to come, it is still the unit in whnh most 
Fnghsh-spoaking engine* rs think who have to de d 
with practical problems connetUd with th< generation 
of steam, and it has certain practical advanUges 
That some changes in our system of units will come 
in course of time w'e have no doubt, and we have 
pquaily no doubt that they will be to the advantage 
of British and American engineers, though we cannot 
agree with the somewhat f ir-fctched hypothesis of 
the authors that “the rapid rale at whuh Germany 
and Swit7<rland aie coming to the front as rivals of 
Fnglish-speaking countries in manufacture and com 
merce ” is due to our present system of units 

To each of the types of turbines which have so far 
been successful on a commercial scale (De Laval, 
Parsons, Curtis, Rateau, &c ), and to several others 
still more or less in an experimental stage, a separat* 
chapter ris devoted In each of thes* chapters the 
authors follow a definite procedure, they deal with 
the turbine, which is being considered, under two 
heads (not always in the same order) — (a) its 
economy as a machine for the conversion of he U 
energy into mechanic d energy, (b) its design from 
the point of view of the ustr In the sections de\oted 
to steam economy, the effect of van mg the boiler, or 
admission, pressure, of varying the vacuum, and of 
superheating the s U 1m is full) treated with thr aid 
of most elaborate and carefully drawn up tables md 
curves are plotted from these tables, both at full md 
half loads, and thq thermodvn muc losses art m ihscd , 
in the portion of each chapter treating of design, the 
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mechanical principles unde rl) ing the design of the 
turbine under discussion arc explained with the aid 
of a number of reproductions of working drawings, 
unfortunately on suih a small scilc as often to render 
it impossible to mukt out clearly the details 

\n interesting point brought out by the elaborate 
inalysis the authors have made of numerous pub- 
lished tests of De I aval and Parsons turbines is 
that wink in the former a eonsidrrabh reduction in 
the weight of steam per kilow itt hour is produced 
b) increasing the boiler pressure there appe irs to 
be but little gam in this respect m the cist of the 
tatur when condensing, if the pressure is increased 
beyond 8 atmospheres, assuming, of course, that the 
same vacuum is maintained in each case It is onlvin 
the case of the De Laval and of the Parsons turbines 
that the results of sufficiently numerous tests have 
been publislud to enable the authors to discuss fully 
all the factors which make for economy in any 
given set of conditions, but the) have in all 1 cses 
given all the inform ition which is so far av ill ibk 
for each t>pe of turbine 

In connection with the Rateau turbine full details 
are given of the regenerative heat accumulators which 
have been erected at various works, where thr steem 
working the turbines is the cxhiust steam from 
preciously existing reciprocating steam engines In 
chapter xm are a series of steam tables, both in 
metric and in hnglish units, from pressures of } lb 
to 200 lb per square inch, and two other ustful 
tables, one the calorific values of fuel, the other losses 
in converting the energy of 1 lb of coal into electric j] 
tnergv lwo valuable thipfi rs arc \v and \u , 
since in these first t>picnl results are given is to 
steam economy in modern piston engines ind then 
the authors enter into an chbor it< nulvsis of the re- 
spective merits of the piston engine md the turbini 
from the point of view of woikmg t xpenscs lh*v 
point out th it forecasting the future is bv no me ins 
an easy matter, it is ctrtain, however, tint the 
relative positions of tho* two tvpes of engines ns n> 
economy in steam consumption will depend to a lug* 
extent upon the amount to which their special 
characteristics art developed and utilised, such is the 
fact that i high vacuum is more beneficial to the 
turbine than to the piston engin* from the point of 
view of economy, while, as regards superheating, 
apparently the reverse holds 

The next five chapters deal briefly with such 
problems ns the foundations and engine buildings 
for turbines, md the cost and arrangement of sepantc 
condensing plants, all the data collected in regnd 
to each point being grouped into n series of reference 
tables In clupter xxn , a ver\ lengthy oik the 
authors have brought together in the form of \*rv 
carefully arranged tables all th* published dctmK of 
some twelve of tiie largest md most modern steun- 
turbmc pi mts, and in uldition theie are some hundred 
illustrations , the man) bhnk lines in th* so tables 
show how difficult it is to obt tin inform ition on points 
of great importance 111 connection with lhe planning 
of such pi mts 

J he fin d chapter is devoted to nnrmt str mi tin- 



52 


NATURE 


[November 15, 1906 




bines, and the authors have certainly succeeded in 
Ibringing together in a convenient form for reference 
a greater mass of information and data than has ever 
tf>efore been published in any one volume, they have 
.almost attempted to be too up-to-date, as shown in 
the fact that the new giant Cunarder, recently 
launched on the Clyde, is called throughout 
Susttama instead of Lusitania A valuable biblio- 
graphy and a complete index conclude a volume 
which must have involved immense labour in the 
compilation of the masses of figures with which its 
* pages bristle, and in the preparation of the carefully 
drawn curves which pictorially represent so many of 
these elaborate tables, it will undoubtedly for many 
years be one of the standard works of reference on 
the steam turbine 

(^) This work does not treat of the design of 
turbines, but gives such information in regard to 
modem water turbines and their installation as will 
’be required by an engineer engaged In preparing plans 
for a proposed water-power plant In view of the fart 
that hitherto there have existed so far in hydraulic- 
power engineering no generally accepted terms, the 
author explains in an introduction all the terms he 
uses, gives a careful definition of each, and suggests 
that the nomenclature he has used might be generally 
adopted, it would certainly be a great boon to the 
student if the authors of text-books on turbines would 
conform to some definite and fixed nomenclature, both 
in dealing with the theory and also in explaining the 
mechanical construction of these machines 

The first two chapters are devoted to an account 
of modern turbine practice in Europe and in America, 
and Mr Thurso is of opinion that not only have 
there been marked differences in the development of 
the turbine in the two continents, but that, on the 
whole, development has proceeded on more scientific 
lines in hurope, and much greater mechanical skill 
has been shown by the turbine builders of that con- 
tinent in turning out highly-finished machines Up 
tto a few years ago the axial-flow machine w^as the 
stmdard type of European builders, but the difficulty 
of regul iting its speid, and the ipphcation of the 
turbine to the goner ition of electrical energy, which 
necessitited higher speeds and (loser regulation, has 
led to the almost complete abandonment of this type, 
and to the adoption of some form of radial-flow tur- 
bine, the actual form adopted varying with the head of 
water available In America, the author points out, 
development has been on quite different lines, the 
modern turbine is a descendant of the radial inward- 
flow, or vortex, turbine of J B Francis, but, since 
the number of revolutions van* s as the square root 
of the head of water, and since for the same head 
the rt volutions of different machines will vary in 
versely as their diameter, the tendency has been, 
owing to the demand for high speed, to reduce the 
diameter, and thus to reduce the interior space avail- 
able for the water to turn and escape axially when its 
work is done It has thus become necessary to turn 
the water In an, axial direction while still in the 
runner-bucket, that is, to curve gradui!1\ the runner- 
J bucket from a radial to an axi il direction, giving 
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these latter a very complicated form, and slfflui* 
taneously with this there has been a tendency to 
increase the axial dimensions of the bucket entrances. 

Up to a low head, say of 40 feet, the author Is of 
opinion that the American turbine has great advant- 
ages over all others in common use, but for high' 
heads he considers it is unsuitable, and that cannot 
successfully compete with European types, he is also 
of opinion that the quality of workmanship and of 
materials used by American turbine builders is dis- 
tinctly second-class, due no doubt to the existence of 
abundant water-power in all parts of the country, and 
to the belief of the average purchaser that water- 
powder costs little or nothing, and that, therefore, any 
turbine which will run is good enough for his pur- 
pose He also considers that the practice of testing 
turbines in the flume at Holyoke, where the head is 
only 18 feet, has been prejudicial to development, 
since a good result on the test-bed by no means 
ensures a similar result when the machine is set up 
in the place where it is to work, often under heads 
fai greater thin those available at Holyoke 

In chapter ill the various types of turbines are 
classified, and the general properties and character- 
istics of each class are briefly discussed , then follows 
the only chapter devoted to the steam turbine, and, 
in view of the small amount of space devoted to it, 
the inclusion of this chapter in the book has been 
cUarly a mistake, it would have been much wiser if 
the author had omitted the steam turbine altogether, 
and had devoted the space thus set free to enlarging 
those portions of the book dealing with the accessories 
of turbines 

The remainder of the book deals with modem types 
of wat< r turbines, their construction, and the various 
accessories attached to them for the purpose of 
f admitting and exhausting the w'ater, governing their 
speed, &c and the decided opinion is expressed that, 
unless there is some definite reason to the contrary, 
horizontal shafts should always be adopted , a number 
of illustrations is given of large turbine plants 
recently erected in America and in Europe, and the 
essintial points in the design of each are clearly set 
forth 

1 he chapters on the accessories, &c , arc especially 
valuable, as these details are often either neglected 
in text-books or treated in a very perfunctory fashion , 
the dUa given by the author will be found very 
r valuable by all engineers engaged in planning water- 
power schemes, and they embody the results -of wide 
experience of various classes of turbines , such 
important points as the difficulties induced by the 
formation of ice on a large scale and the means to 
be adopted to cope with them, and the measurement 
of water for selling power are fully dealt with 

A piper bv Mr A V Garratt on the elements of 
design favourable to speed regulation in plants driven 
by water-power is printed m the form of an appendix, 

( the whole book is thoroughly up to date in its Inform- 
ation, the facts and data are well marshalled, and 
it should be consulted by every engineer who may be 
: called upon to deal with the problem of the utilisation 
| of wMter-power. 
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(4) The great increase in the utilisation of water- 
power in all parts of the world, mainly in connection 
with the electric transmission of energy, has led to 
much more attention being devoted to this branch 
of engineering in ill technical colleges, and this has 
natural!} brought about a demand for text-books 
thoroughly up to date, and suited to modem develop- 
ments of the industry Prof Church has attempted 
both to supply this need on the part of engineering 
students, and it the same linn to write a book which 
will b of service to pr n Using engineers , the subject 
has been treated b\ him therefore, both from the 
theoretical and from the praclu ll standpoint 

\ftcr dealing with the general considerations which 
govern the design of all types of hvdr tulic motors, 
one chapter is devoted to the v lrious forms of gravitv 
motors- overshot, breast, and undershot wheels— 
which have been so largely displ iced in modern days 
by the turbine Before dealing with turbine design 
the author shows that the re are three theorems which 
liff at t lie basis of the thcorv of turbines tnd centri- 
fugal pumps, these theorems an in fut, fund 1- 
mental prinnpUs of mech tnics, though the third pre- 
supposes the existence of “steady flow ”, this third 
theorem may be expressed as follows - 

* Power of a turbine in sti idy motion mgular 
vclo( ity x change of mgular momentum experienced 
by the mass of water flowing per unit of time in its 
pass igi threnigh the turbine” 

These theorems 11 c illustrated by a scries of 
numerical examples worked out m full 1 

In chapter iv impulse wheels are considered, and 
the Pclton and the Girard impulse wheels arc taken 
as illustrations of this type, in the next chapter the 
turbine proper or “reaction turbine,” is liken up, 
and as a preliminary to the discussion of the modem 
turbine the theory of the Barker's mill is deduced, 
it is then shown that the Fourneyron turbine is a 
direct descendant of this old and simple form, and the 
theory of the Tourney ron form is then worked out 
both whin friction is disregarded and when it is 
taken into account Prof Church then classifies 
turbines under four hcads^(i) radial outward-flow, 
(j) radi ll inward-flow', (3) lxial flow, (4) mixed flow — 
and deals with each of these classes in detail, he 
gives descriptions, with excellent illustrations, of 
well-known makes of each type, and com ludes the 
chapter with the general theory of reaction turbines. 
The testing md regulating of turbines form the sub- 
ject-matter of chapter vi ind a description is given 
of the Holyoke testing flume The following chapter 
is devoted to the thiorv and construction of centri- 
fugal pumps, and the formulae deduced are lllustriUd 
by working out in full numerical examples 

The flow of water over wurs and through pipes 
and open chmnels is treated mainly from the point 
of view of the disigner of turbine machinery, and irt 
connection with this portion of the book there is a 
series of useful diagrams in the appendix for Kuttir’s 
coefficient, &c 

The beyok concludes with a chapter on pri ssuie 
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engines, hydraulic rams ind accumulators, the 
1l Worthmgton wafer-motor pump ind the Brotherhood 
pressure engine being i ik< n as examples Prof 
Church’s book will undoubtedly be a reiognised text- 
book for advanced engineering students 

(5) This book, origin illy intended to give a popular 
ucount of tht history, const! urtion, and operation 
both of water md sterni turbines, his bt en extended 
in its scope, and the author Ins de lit with the 
import int problem of bl ide design m such i way as 
to mike it 1 tc \t-book useful ilso to the technic il 
student After giving » brief history of the evolution 
of the water turbine, the conditions which must be 
fulfilled if such nnchmes are to be effluent ire fully 
discussed, then follow stvei d chapters in which recent 
modern tv pcs of both impulse md reution turbines 
ire described with tlu help of a scries of good jJlus- 
tritions, fin illy this half of the book concludes with 
souk d( tails of the best methods of ending water 
lurbim s and controlling them bv governors 

In p ir( n the sic tm tuibme is tiken up, and 
niturdly mention is thufly devoted to the Parsons, 
P>! I iv tl, and Curtis turbines is these ire practically 
the thru types which have so fir bee n commercially 
successful, 1 full description is given of the prin- 
ciples underlying tlu design md of the methods, 
idoptc d in imnufu luring the vinous p iris of cich 
of these well-known engines md it is to be hoped 
th it i study of this p irt of tht book mty do some- 
thing to dissip itc the extriordmiry ignorance and 
misconception which prcvnl itrmng nun even of fair 
mechmical knowledge, m regard to tin sleim turbine 
ind its possibilities Special chapters are devoted to 
the npphcition of the turbine to m trine purposes md 
a clear mount is given of the rapid development m 
this field of work during the last few years both in 
the Royal Navv and in the merchant service Turbo- 
blowers and rot iry pumps irt discussed in another 
ch ipter, and the advantiges of these pumps over 
reciprocating pumps, where vast volumes of air hive 
to be supplied as is the cast in connection with the 
blast-furnace industry are clearly set forth 

\ series of appendices dealing briefly with the 
mathematic il md mechanic d principles involved in 
elementary engineering, with fluid motion ind with 
the behaviour of gas, conclude a book which will do 
much, it is probable to make the 1 lyinan take a more 
intelligent interest in this the latest and most striking 
development of the skill of the mechanical engineer 

(6) This is nn authorised translation of a book by 
Herr Dietrich, til which he describes the various 
patents foi steam turbines and their accessories taken 
out by Mr R Schulz, engine-works manager of 
the Germania Shipyard at Kiel, and ilso the results 
of tests of the Schulz turbine, both when used for 
marine work and for the generation of < lectrical 
energy 

The rest of the book is devoted to ex parte state- 
ments in reference to the controversy bttvvem Mr 
Parsons and Mr Schulz in regard to the ir respective 
inventions which was eventually fought out in the 
L iw Courts in an action brought for infringement of 
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patent rights It is not our province to enter into 
the details of this controversy, we need only say thar 
Mr Schulz claims that he has succeeded better than 
any other inventor in solving* the difficult problem of 
designing a practical and not too complicated turbine 
in which the steam consumption per horse-power hour 
is economical, not only at full power, but also when 
the engine is working at low loads, and he also 
claims that he has simplified the arrangements neces- 
sary on board ship, where go-astern machines must 
be provided as well as the go-ahead turbines The 
author gives a clear description of the mechanical 
details by which the inventor has secured the results 
he claims This book should be carefully studied by 
all those interested in the history of the development 
of the steam lurbtnt T H B 

OUR BOOK SHELF 

Liber chthnosi b ortbewcgungs-ApparalL etntger 
( msbesondere fus slower) Insekteularvm By Dr 
Wilhelm InsewiL/ Pp iv+143, with 40 illustra- 
tions m the t( xt (Munich C Reinhardt, 1906) 
Price 4 m vrhs 

J m author commenced his observations with the 
termin d appt ndage in the laivi of \tphydrta drome - 
damn Inis larv 1 which is almost apterous, lives 
in galleries in rotten wood, and the appendage is 
use d firstlv is 1 prop and partly to compress the 
loose substmcc behind it to give it a firm support as 
it graduillv progresses bv gn iwing away the wood 
m front He then extended his researches to the 
hors, bristles, &c , of other internal-feeding larvae, 
(specialh those which aic apterous or subapterous, 
ind in this small volume \\< have the results of his 
c ireful investigWums 

I he chitinous appcndag<s used for locomotion by 
such lirvae consist chiefly of (1) undifferentiated hairs, 
(2) spines, (3) w irts, and (4) bristles Where the 
larva? hvt ip h ird substances, like wood or bark, the 
tppendagis consist of short, stiff hairs or spines and 
warts, but when the larva* live in soft substances 
like rotten wood 01 mould thev arc provided with 
long, slender hairs or bristles of v irymg form 

Lhe greater portion of the < ssay is devoted to larvae 
of CoJeoptera, though a few others belonging to the 
ord< s Neuroptirn, Lcpidoptmt, Diptera, and 
Hvmcnoptera are also noticed 

\part from the phvsiological mtenst of the mquirv, 
it is 1 Iso of some importance to the systematise fot 
the mlhor tlaims to hive discovered trustworthy 
eh iracters in the ehitmous appendages, which will 
allow many speeics of Coleoptcra, hitherto supposed 
to lx mdetcrmin ible in the larval state, to be casih 
recognised V\ F Kirbv 

Map of the British Isits Constructed bv W and 
\ K Johnston Size 72 inches x 6} inches 
Mounted on cloth with rollers and varnished 
(London \\ and \ K Johnston, 1906) Price 

21s 

1 hk teaching of geography ii is received much atten- 
tion in recent years, and the increased importance 
given to the subjects In schools has led to the pro- 
duction of several new series of excellent wall maps 
The present map is a new lddition to one of these 
series It is boldly printed and coloured in a manner 
to make* it easily viable in ill parts of adarge class- 
room The scale is 1 6^,600, or ten miles to an 
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inch lhe populations of the different towns are 
indicated by means of symbols, but it is to be feared 
that these will be of ktlle use to anybody but the 
teacher The map will require to be supplemented 
by an orographical one if the physical geography of 
our country is to be studied satisfactorily 


LhTlER TO THE EDITOR 

[The Editor does not hold htmself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return or to correspond with the writers ofj rejected 
manuscripts intended for this or aety other part of Nature 
No nottec 1 s taken of anonymous communicttions ] 

The Production of Radium from Actinium 

1 iib experimental evidence on the growth of radium from 
uranium has in the past been somewhat conflicting Both 
Mr Soddy and Mr whetham have stated tint they observed 
un merfas* with the time in the amount of radium in 
solutions of certain uranium salts which were under ex- 
amination lhe writer, however, was able to show that, 
starting with a solution of uranium nitrate rarefutyy 
purified b> repeated crystallisation, the amount of radium 
formed in an intend of eight* en months was less than 
orm two-thousandth of the ampunt which was to bo ex- 
pected from the disintegration theory * 

I think that this discrepancy is rtadilv explained by the 
results of in experiment whit h I have just made on the 
growth of radium from actinium \ kilogram of carnotite 
ore containing about 20 p<r itnt of uranium was decom- 
posed with an excess of dilute hydrochloric acid, and the 
solution thus obtained was treated with hydrogen sulphide, 
precipitated sulphides bung subsequently removed bv 
filtration lo the solution was then added n fraction of 
1 grain of thorium nitrite followed by a solution of 
s'* vi rat grains of oxalic acid After standing for seviral 
davs the slight preupitat* which formed was completely 
removed and *omert*d into » soluble nitrate The nitrate 
m dilute solution was again treated with an excess of 
oxalic acid, and this second precipitate was converted into 
a soluble chloride / have found from a considerable 
number of experiments that practically all the actinium 
contamrd in a uranium mmernl can be s< pointed in this 
manner 

The solution of the chlorides containing the utinium was 
sealed up in a glass bulb, and about two months later, on 
\pril 25 last the gases and emanation were boiled out and 
Loljectcd \fur standing for some minutes the gas was 
introduced into an electroscope The activity of the eman- 
Uion corresponded to a content of 57x10“’ gram of 
radium in the actinium solution The bulb was again 
sealed, and was allowed to remain undisturbed until to-da\ 
whpn the radium emanation present was again removed 
and tested The amount of radium emanation now found 
corresponds to 142x10"* gram of radium, indicating that 
(here has been formed in the solution during this interval 
*>f !<)> days a quantity of radjum equal to 85X10-* gram 
This is equivalent to the production of about ifixio-* 
gram of radium in one year and since the amount of 
radium in equilibrium with aoo grams of uranium is 
76x10-* grim, the value of A(ycar)- 1 for radium can be 
calculated, and is given as 22X10- 4 The indicated half- 
value period would be about 3100 years This number can 
only be regarded as approximate at present, since the 
original content of uranium in the material used, and the 
eompleteness of the separation of the actinium, are both 
uncertain I think, however that another step has been 
made towards the solution of the somewhat complex 
problem of the genesis of radium f and, since the amount 
of actinium in a mineral is apparently always proportional 
to the amounts of uranium and radium present, that 
actinium will prove to be the looked-for Intermediate 
product Bertram B Boltwood 

Sloane Laboratory of Vale College, New Haven, 

Conn Noyember 5 
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A MODERN PHYSICAL LABORATORY ^Stcs"” have' J " d d, * blm0,: 

I N Decetnber of last year were opened at Gottingen I The speeches at the opening ceremony of the 
a number of fine new buildings to accommodate j directors of each of these institutes sketch in an 
#the different subdivisions of the physical department j interesting and eloquent fashion the evolution of the 
of the University An account of thesi has just been ! whole from its small tx guimngs and review in suc- 
1 1 < ssiorv the many honourable 

11 imes which, from Gauss and 

Weber down lo our own times, 
h ivt bten associated with the 
progress of physics at Gottingen 
Prof Kietke, speaking as head 
of thi parent labor itory of pure 
ph> sic**, mentions how rapid was 
the incrr ise, during the 1 losing 
fifteen vears of last ccnturv of 
w ork on the borderland betw ci n 
phy sics and chemistry, of the 
l\pc in which Ostwald and 
\ u tor Meyer were pionei rs 
I his led to the foundation of a 
separ it< phvsical-chemical insti- 
tute under the direction of Piof 
Nernst Again, the expansion 
of applied phvxits ind of electro- 
Hi limes, particularly in its de- 
vtlopmcnts for lighting ind 
pow t r purposes, w as so r ipid 
that in i 8 q 8 , with the aid of the 
(lotting! n Association for the 
Promotion ot Applied Pfn su s 

Fi r> 1 —North Side of the Physical Intitule University of OOUingen anc j ilhtniilus in annexe to 

th< main physics laboratory was 

published in a volume issued under the auspices of erected This developed later with the help of sub- 
thc Gottingen Association for the Promotion of staniial Government gr cuts into the present institute 
\pphed Physics and Mathematics 1 This book, t for applied electncit) , and when the new physical 

handsome quarto of 200 pages containing numerous laboratory was erected the old building was ccmsti- 
illustrations and plans, gives a graphic idea of the [ luted ihe institute for ipplied mathematics and 
elaboration which is now considered necessary for I mechanics 
the successful carrying out of 
work in the different branches of 
this most rapidly developing 
sc lcnce 

Many physicists can remember 
the time when, even in the most 
progressive of our unn ersities 
where large and well-fitted 
c he mical laboratories had long 
been established the accommo- 
dation accorded to experiment il 
physics consisted of two or three 
very ordinary rooms, with per- 
haps a stone pillar or two for 
galvanometers or eathetometer 
and a wide shelf outside the j 
window for the Grove or Bunsen 
batteries By and by came 1 [ 

few accumulators, possibly j 
home-made from jam-pots and 
roofing lead, the charging 
arrangements for these consist- 
ing 01 a dynamo of perhaps 25 
per cent efficiency and a gas 
engine, the obstinacy of which 
in starting on a winter’s morn- 
ing still calls up recollections A 
pressure of IOO volts was to be F,c * -Seumolog.cal Station, University of Cothngen 

treated with great respect, and 

no laboratory resistance-coil was made to carry more ] \ similar evolution from earlier beginnings has 

than a few amperes Nowadays it is impossible j been the history of the department for geophysics the 

satisfactorily to house the various subdivisions of chjld of the observatory for the study of terrestrial 

experimental physics in a single building, however magnetism founded by Gauss In a historical 

1 "Sit phyuflialiKhcn Institute der Umvtrutat Gottingen **“"■ f bv P r “ f Wiechert ««. quoted a ven .nUr.st- 

1906 Pp.W 4 .Kio. (Leipzig and Berlin B O leubnor 1906) 1 mg U tter of Gauss to Olbtrs in in which he 
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describes his early experiments in telegraphy over a 
distance of a mile and a half The equipment of 
the seismographic department of the geophysical 
institute is in every wi\ unique and the new earth- 
quake house built by Prof \\ lechert in iq 02 is prob- 
ibly one of the finest in the world 
It is btyond the scope of this article to go into 
detail on euh of these developments, but a study of 
the volume shows that the facilities provided for the 
student it Gottingen appear to be fairly comparable 
in a general wav with those now' available at Man- 
chester, where the splendid new labor itories of Prof 
Schuster it the Lmvcrsity, and of the College of 
Technology in the city, provide together all that 
could be desired for a complete course of training 
and research in almost an\ branch of either the pure 
or applied science Though there is much at each of 
the two universities which cannot be compared to 
any similar thing at the other, vet many details make 
the resembl mcc between the equipments for pure 
physics distinctly striking, for example, each possesses 
a 1 irge concave Rowlind grating, with mounting 
specially designed for accurate photographic work, 
m ide by krupp and bv Sir Howard Grubb re- 
spectively The magnificent equipment at Manchester 
has ilready rendered excellent service in the hands 
of Mr Duflield in his investigation of the tffcci of 
pressure on arc spectra 

The volume under review is well got up and 
though considerable space is taken up with purtly 
descriptive detail, there is much m itter in it of real 
interest, for example mmv passages in the speeches 
delivered it the opening reremonv sparkle in a 
manner not usual in such efforts We conclude wuth 
a translation of some extracts from the address of 
Prof Voigt He says — 

“ Wh it is it then which fetters the crvstallographer 
so stronglv to his sueme’ 1 will try to explain it 
by a p ir »ble 

“ Let us un iginc in 1 large h ill ^ couple of hundred 
brilliant violm-plavtrs who all pUv the simo piece 
with instruments f lultlesslv tuned, but commence 
sjmult meouslv at all sorts of different pi ices and 
perh ips at the conclusion begin over igain The 
effect is ( it least for Pumpeans) not cxactlv pic is-mt 
a monotonous jumble of sounds, in which even the 
finest e ir is unable to r< cognise what is being pi wed 
Such music the molecules of gasc oils, liquid 
and ordimrv solid bodies make for us They mav be 
highly gift<d molecules with marvellous internal 
architecture hut in their activity < 11 h disturbs the 
others \ (rvstal on the contrary corresponds f <1 

the orrhestri ihovr dc si ribed when the s ime is ltd 
by i vigorous conductor when all tves ml* nth watch 
his nod and all h mds follow the exact be it 
This pa lure renders it underst ind ihle how crvst ds 
can exhibit whole r mia s of phenomena whith ire 
ibsolufe h I u king in other bodies fn m\ opinion 

the music of phvsical law sounds forth in no other 
depirtrmnt in surh full md ruh accord as in crystal 
phv su s ’’ J \ Harkpk 

THF FTIOTOGY OF SLEEPING SICKNESS * 

A MONG thr Scientific achievements of the last 
decade few hive b ft t n so remarkable as the 
rapid Increase of knowledge with regard to the 
minute ammaculis termed by zoologists Protozoa 
More especially is this true as concerns the parasitic 
members of the group and their relation to disease 
in mafi and beast,. It is now known that protozoan 

1 “ Clomna palpali* 'ft It* Relation to Trypanosoma jpambsms* and 
other Trvpaoo*ome* (Preliminary Report). By K A Mincbin A C H 
Gray and the late F M G Ttilloch With 3 plate* 1 map and n text 
figures (Proc Roy Soc , 1906 ) 
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parasites are the cause of many disease*, especially in 
the tropics, and ns a type of such we may refer to 
malaria, since the etiology of this disease is noNt so 
thoroughly known that it may serve as a model, as 
it were, of diseases due to Protozoa, and at the same 
time furnishes valuable analogies and suggests 1 the 
problems to be investigated in other cases 

The classical researches of Laveran, Ross, and 
others have resulted in establishing clearly the cause 
and nature of malaria, md have proved definitely 

(1) that the illness ts due to a minute protozoan para- 
site present in the " blood and multiplying there , 

(2) that the disease is transmitted from sick to 
healthy persons by certain biting gnats or mosquitoes, 
a mosquito which has sucked blood from an Infected 
person being cipablo, after a certain period of 
tunc, of inoculating other persons with the malarial 
parasite at subsequent feeds, and (*) that the para- 
site is not earned merely passively bv the mosquito, 
but passes through an essential part of its life-cycle 
within it, since sexual forms of the parasite are 
developed which conjugate and multiply in the 
digestive trut of the mosquito in a manner different 
from the mode of multiplication in the blood of tfee 
patient It is not extraordinary that diseases of this 
type should be especl illy prevalent in the tropics 
where insect life is $0 richly developed, and th^ 
numerous blood-sucking insects of all kinds furnish 
the requisite means of transmitting and disseminating 
the parasitu micro-organisms 

Since Livingstone’s time it has been known that 
horses and cattle in Africa die from a disease pro 
duced by the bites of the indigenous tsetse-flies 
These flies, of which eight specii s ire now known 
belong to the genus Glossina a genus of Diptcra or 
two-vvinged flies characteristic of the Afru an fauna 
f and not found on other continents The disease 
which they produce, termed nagan 1 or tsetse-fly 
disease is rapidly fatal to imported cittle or horses 
but does not affect human beings Various suppo 
sitions were put forward is to the nature of the 
malign power exerted by the dread* d tsotse-flv until 
the discoveries of Bruce solved the problem once and 
for ill Bruce found that the disease is caused by 
the prtsfme in the blood of a minute flagellated 
org tnism belonging to the genus of pirasitic 
Proto/o 1 ilrtadv known to zoologists bv the nam< 
Trvpmosomu md that th« par lsite is transmitted 
from sick to he ilthv animals bv the bite of th< tsetse- 
flv, which was thus shown to pin a part in the 
dissemination of n igrin i m ilogous to that played 
bv the mosquito in the dissemination of malaria 
Bruce’s reseirrhts < stabttshed for nagana the first 
two propositions stated above for malaria but it re 
mained to be proved whether the parasite did or did 
not undergo a di finite developmental evcie in the 
tsetse -flv as the parasite of malaria do* s in the 
mosquito Bruce discovered however another fart 
of grt it importance namelv th it the “ trypano- 
somes ” of nagana art to b* found in the blood of 
indigenous *wild game, such as antelopes and 
buffaloes to which the parasites appear to be 
innocuous These infected wild animals serve, how- 
*ver, as a reservoir for the disease, the trypanosomes 
being conveyed by the tsetse-fly from the indigenous 
wild animals to the susceptible domestic animals 
No such natural “ reservoir ’’has been proved as yet 
for the malarial parasite, though its existence has 
often been suspected 

It had long been known that negroes from the 
west coast of Africa were liable to a slow but fatal 
disease, which, from the peculiar comatose symptoms 
seen in the final stages, was termed the sleeping sick- 
ness Nothing was known as to the nature of this 
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mysterious malady until quite recently, when it made 
it* appearance in epidemic form in Uganda, producing 
an enormous mortality among the natives, and also 
attacking Europeans The outbreak of the disease 
was so serious and threatening that, at the request 
of the Government, the Royal Society sent out a 
commission to investigate the nature of the 'disease, ( 
and to discover, if possible, the means of checking 
the further spread of the epidemic The commission 
was not long in obtaining important results It was 
discovered that the cause of the disease was a try- 
panosome Which in the early stages 01 the malady 
was present in the blood of the patient, but which 
later penetrated into the cerebro-spinal fluid, and then 
gave rise to the comatose symptoms characteristic of 
the disease It was further proved, once again bv 
Bruce, that the parasite was transmitted from sick 
to healthy persons by the local species of tsetse-fly, 
Glosstna palpahs , and that the sleeping sickness was, 
in fact, a human tsetse-fly disease comparable to the 
nagana of cattle, though t lused by a different species 
of trypanosome transmitted by a different species of 
tsetse-flv and differing further from nagana in the 
nature of the swnptoms produced It remained to 
investigate the e\ ict relation of the parasite to the 
fly, that is to say, whether the trypmosome went 
through a developmental cycle in the tsetse-fly or 
ndt It may be added that in the case of sleeping 
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Fir 1 — T typattosowa %A*nbm v from the interning of the tsetse fly 
twenty four hours after feeding upon an infected suhiect r and b 
mate forma c and d female forms \ 4000 diameters 

sickness no natural “ icsirvou ” has yet been dis 
covered 

Early in 1905 the present writer was sent out to 
Entebbe by the Roy d Sonetv in order to in\estigatc 
the exact nature of the relationship between the 
trypanosome of sleeping sickness, / gambtenu 
Dutton ( = 7 mstellanti , Kruse), and the tsetse-fl) 
Glosstna palpahs \t the time of commencing this 
work the state of knowledge w is as follows — i he 
experiments of Bruce and Nabarro hid proved that 
the tsetse-fly was c ipable of tr insnutting the p ir t 
si tie mi< ro-org inism from in infected ammaLto ont 
free from the infection if fed on the first, then on 
the second, with not more than forty-eight hours 
mtervil, and, furl her that tsetse-flies freshly caught 
in localities where sleeping sickness is rife such ns 
Entebbe, were capable of infecting healthy animals 
Trypanosomes had also been observed to be present 
not infrequently in the digestive tract of freshlj- 
caught flies, occurring in enormous numbers in 
certain regions of the intestine Special interest 
attached, naturally to these 11 wild ” trypanosomes 
a9 they may be termed briefly, meaning thereby 
trypanosomes with which the fly had become infected 
in nature, and not as the result of being fed in the 
laboratory on infected animals Lieuts Gra\ and 
Tulloch, of the sleeping sickness commission, had 
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made detailed observations on the wild trypanosomes , 
and had found them present m about x 8 per cent 
of tsetse-flies caught at Entebbe The wild trypano- 
somes differed considerably in appearance and struc- 
ture from those found in the blood or cerebro-spinall 
fluid of sleeping-sickness patients but not more than 
was capable of being explained as the result of 
developmental changes 

At that time the late Dr Fritz Schaudinn had just 
published his well-known memoir on the life-cycle* 
of the trypanosome of the little owl, Athene noctua, 
a wwk which created considerable stir among all* 
workers upon Protozoa We were therefore, all fully 
prepared to discover complicated life-cycles involving 
great morphological changes in these organisms, and 
had little doubt but that observation would reveal a 
developmental cycle in the tsetse-fly analogous to 
that of the malarial parasite in the mosquito It w is, 
moreover, reasonable to suppose that the trypano- 
somes found in tsetse-flies caught in Entebbe would 
be the trypanosomes of sleeping sickness, since, as 
already stated it had been proved experimentally that 
infection could be brought about by the bites of 
freshly i lught flies When, therrfore, we that is, 
the present writer working in collaboration with 
Messrs Gray and Tulloch- -embaiked upon these in- 



V 1 G ? — l rypanowtia from I he intestine of the tsetse fl) a male 

b female r, indifferent ami d yonn^ forms v 2000 diameters 


\ cstig itions, wt were fully convino d rh it the wild 
tiypmosoims found in the tsctse-fl\ uerc nothing 
mure th m stages in th( dt vt lopmcntal cycle of 
Irypauosowa gatnbun\e, md that it rem unt d to 
work out this cv le in full detail md to refer the 
various forms of wild tryp inosomts to their place 
in it 

The methods by which this problem w is Ut uked 
w<r< pirlly experimental paitlv observational By 
both dike all ittempts to t st iblish i rel ilionship 
bttuicn rrypanosoma % umbttnst of she ping sick- 
ness and the wild trypanosomes occurring natuially 
in the tsetsc-flv gave absolutely negative results ind 
foretd us gradually and r< hut mil}, but irresistibly, 
to the conclusion that the wild trypanosomes of the 
tsetse-fly have no connection whetever with sit t ping 
sickness but belong to other species quite distinct 
from T zambtense, and innocuous to man 

One series of experiments had for its object to 
determine the evict manner m which the tsetse-fly 
carries the trypanosome of sleeping sickness from an 
infected to a healthy animal If the parasite passed 
through a developmental cycle in th* tsetse flv, it 
might be expected that tnc latter would show a certain 
periodicity in its mfectiveness , that is to say that 
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pftcr the fly had taken up the parasites, it would 
not be ripe, so to speak, to infect a healthy animal 
until after a certain period of time or a certain 
number of feeds, as is krKfwn to be the case with 
the mosquito in the transmission of malaria To 
test this, and to discover the period necessary for the 
supposed cvcle, batches of flies were fed first on an 
infected animal and then at regular intervals on a 
succession of healthy animals (monkeys), using a new 
healthy animal for each feed In no case w is an 
infection obtained later than forty-eight hours, 
although the experiments were extended over three 
weeks 

On the other hand, conclusive evidence was obtained 
of the existence of what may be termed direct 
mechanical infection , that is to say, if a tsetse be 
allowed to have a partial feed on an infected animal 
and be then transferred at once to a healthy animal, 
on which it is allowed to finish its feed, the second 
animal ma^y become infected This confirms the 
results previously obtained by Bruce, both for nagana 
and sleeping sickness The experiment was varied 
bv m iking the fly feed first on an infected animal 
and then on two healthv animals in rapid succ< ssion , 
it w is then found that the first healthy mimal be- 
came infected but not the second If the tsrtse dips 

Us proboscis for an in- 
stant into the skin of a 
healthy animal, it appears 
to clean the proboscis md 
render the flv non-infei- 
tious to other annuals 
This indicates that the 
direct mechanical tr ins 
mission is 1 Ffccted by the 

proboscis alone As ts 

well known if a tsets(-fty 
be ftd on an infected 
animal then decapitated 
and its proboscis i xam- 
med under thf microscopi , 
the cavity of the proboscis 
is seen to contain blood 
Fl ^ 1 -Trypanosoma tuUochn from corpuscles and active trv- 

ih* intestine of the uetsa fly xaooo «mu iuivi iry 

diamct-m panosomts, a fact which 

sufficiently explains th< 
direct transmission The i xperiments suggest that a 
tsetse which has fed on in infected subject is only in- 
fectious to the first healthv subject bitten bv it aftor- 
w ards 

A si cond series of experiments had for Us object 
to test the connection, if any, between the wild 
trypanosomes and sleeping sickness An island called 
kimmi, not far from Entebbe in the Victoria Nyanra, 
w is found to teem with tsetse-flics to a degree almost 
incredible to anyone who has not been there 
Although this island was uninhabited and hardly ever 
visited by human beings, it was found that the tsetse- 
flies there were more often infected with trypano- 
somes than on the mainland, since on the average 
between 7 per cent and 8 per cent of Kimmi flies 
were found to harbour trypanosomes, as against 
t 7 per cent from the neighbourhood of Entebbe 
The island of Nsadzi, adjacent to Kirami, was found 
to bo free from tsetse except m certain limited spots 
ilong the short , and hence served as convenient 
ground for a camp and station for experimenting 
upon the flies of Kimmi rhe method was to feed 
a hatch of flies caught at Kimmi upon a given 
healthv experimental animal daily for a certain length 
of *imc then, by dissection and microscopic examin- 
ation of every nv in the batch , to find out how manv 
of thfm contained trypanosomes In this wav it was 
posstble to make certain that animals susceptible to 
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sleeping sickness had been fed upon by one or xx\ac£ 
tsetse-flies, contain jpg tryoanosomfcs Had these wild 
trypanosomes been identical with those of sleeping 
sickness, it might have been expected that some at 
least of the experimental animals would have beconle 
infected, but not in a single case did this occur 
Attempt to infect experimental animals by direct 
inoculation of trypanosomes from the intestine of the 
flv proved equally futile 

the microscopical observation of the trypanosomes 
within the tsetse-fly led to similar conclusions If 
tsetse-flies were fed on animals infected with 
Trypanosoma gambiettse , and subsequently dissected 
and examined after various intervals, it wa^ found 
that the trypanosomes flourished and multiplied for 
the first twenty- four hours, becoming at tne same 
time differentiated into two distinct types, the one 
slender, transparent, and active, the other bulky, 
gr inular, and sluggish in movement Compared 
with what is known of developmental phases in other 
Protozoa, the slender forms may be called male 
(Fig 1, a, b), the bulky forms female (Fig 1, c, d) 
Up to forty-eight hours the multiplication continues, 
and a more 44 indifferent ” type of individual appears 
At seventy-two hours, however, the trypanosomes 
have become greatly diminished, and by mnety-six 
hours, or slightly later, the trypanosomes have dis- 
appeared completely from the gut of the tsetse- fly, 
this disappearance coinciding with the complete 
absorption of the blood with which thev were taken 
in Trypanosoma gambiense appears, in short, to 
have very limited powers of maintnning its existence 
in the gut of the tsetse and to be unable to pass 
forwards into the blood ingested at feeds subsequent 
to that at which it was taken up by the fly 

In the case of the wild trypanosomes, on the other 
hand, a very different state of things is found to 
exist A study of the forms found in different flies 
shows that two distini t types occur, one or the other 
usuallv being present, though exceptionally both 
rtiav be found together in the same fly One of these 
types, which Novy has named Trypanosoma grayi 
is distinguished in all its phases by the relatively 
largo si/e of the siruller mass of chromatin (micro- 
nuck us or blepharoplnst) which is elongated in a 
direction transverse to the axis of the body, and 
placed almost invariably in front of the nucleus 
(Fig 2 a-d) The other tvpe, which we have named 
T tullochit is more like T gambtense in its 
characters, having a small rounded blepharoplast 
placrd well behind the nucleus (Fig 3, a, h) Both 
Hiesf tvpes arc remarkable for their very great 
activitv whereby they swarm forwards in the gut 
of the fly into the blood ingested by it at each feed, 
and by their own exertions penetrate from the hind- 
most portion of the gut into its most anterior reglqps 

The conclusion drawn from these observations is 
that the 44 wild trypanosomes, those found occur- 
ring naturally in the tsetse-fly at Entebbe, are not 
stages of the trypanosome of sleeping sickness, but 
represent at least two entirely distinct species It 
remains to be discovered whence the tsetse-fly obtains 
these trypanosomes It may be that the tsetse obtains 
them from ihfe blood of indigenous animals upon 
which they arc parasitic, Trypanosoma gray 1 has 
some resemblance to certain trvpanosomes of birds, 
while 7 tullochtt is more of the type of a mammalian 
trypanosome It may be, on the other hand, that 4 
they are parasites of the fly itself, and have no other 
host of any kind 

With regard to Trypanosoma gatnbtensc, experi- 
ment and observation alike show that in Uganda it 
does not pass through a developmental cycle in the 
tscts(-flv but is onlv transferred mechanically by the 
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proboscis But the manner in which this 
trypanpsomc at first multiplies and develops into male 
-ana female forms in the fly’s intestine is very re- 
markable, and suggests the commencement of a life- 
cycle which is not completed, but which might be so 
under ofher conditions In the case of the trypano 
■omes of fishes, Brumpt has shown that a given 
species will go through a complete development in 
a particular species of leech, but onlv through a part 
of the development in another species of leech There 
may be conditions, therefore, in which T gambtctise 
would complete the developmental cycle which is seen 
to begin but appears to be inhibited, in the tsetse- 
fly in Uganda It must be borne in mind that the 
sleeping sickness is a new thing, apparently, on the 
Victoria Nyanza, and has broken out there com- 
paratively recently in epidemic form 

In conclusion, there remains only the sad duty of 
referring to the untimely death of the youngest of 
the three collaborators in this work, who became 
himself in some way infected with the trypanosomes 
which he was studying, and passed away before the 
result" of the investigation were published Only 
those who knew Forbes fulloch nn gauge the loss 
and bereavement occasioned by his tragic end 
4 Acupl'i* 10 a f>6o%r 1 kAv<t* titva 
Til' Vlunais ipiAov kv^pa 

E A Minchiv 


TH * WbRFTFSS TbI FGRXPHY 
tOMERENCb 

'"PHh second International Confcremc on Wireless 
* Iclegraphv, whuh has been sitting during the 
ast few weeks at Bprhn, concluded its labours on 
aturdav, November 3, when the first “Convention, 
radiot^l^graphique Internationale” was signed b\ 
all the represent ltives of the Powers The States 
which have signed the convention are the following — 
Great Britain, Germany , the United States of 
America Argentina, 'Vustria-Hungary, Belgium 
Brazil, Bulgaria, Chili, Denmark, Spain, France 
Gnece Italy, Japan, Mexico Monaco, Norway, the 
Netherlands, Persia, Portugal, Rumnnn Russia, 
Sweden Turkey and UrugiM\ 

The first conference, which it will be remember* d 
was -only of a preliminary nature w is held in Berlin 
in August, iqoj, and a summary of the results then 
attained was given in Naturf it the time (Naturf 
vol K\m p 4^7) It was then pointed out that 
by far the most important resolution which the con- 
ference had to consider was that making it compulsory 
on all coastal stations to recuvc from and transmit 
to ships at sea all messages irrespective of system 
and the hope was expressed that private interests 
would not be allowed to stand m the way of the 
development of one of *he most beneficial of the' 
recent practical applications of science Three years 
have passed since that conference w*as held, but the 
correspondence and irtules which hay* lately bet n 
so prominent in the daily Press show that this period 
has served neither to allav private jealousies nor to 
enlighten public opinion on the true merits of the 
case, the same appeals to ignorance and prejudice 
have been made noyy by both parties to the dispute 
as were made then 

Af> the whole question of the justice or injustice 
pi the provisions of the present conference turns on 
the claims of Signor Marconi, it will not, perhaps, be 
out of place to recapitulate verv briefly the early 
history of wireless telegraphy In using the expres- 
sion “wireless telegraphy,” we use it In the sense 
now almost universally accented of telegraphy bv 
Hertzian waves, as anv consideration of earth con- 
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duction or mugn< tic induction ihethods has natunlly 
nothing to do with the present conference The 
foundations, of wireless telegraphy were laid, as every- 
one knows, by Clerk Maxwell in the theory v\hich 
gave rise to the exp< nmental researches of Hertz \t 
tne Bath meeting of the British Association in 1X88, 
when the results of Hertz’s work were brought to the 
notice of British men of science by Prof Fit/gerald 
some experiments by Sir Oliver Lodge on the sarm 
subject were also described which showed that he was 
within an ate of making the same discoveries himself 
For some time aftei this experimental work was 
chiefly devoted to the confirmation and extension of the 
work of Hertz It was early recognised that there 
were possibilities about the new discovery which might 
render it a useful means of telegraphic communica- 
tion, and suggestions to this effect appeared in i8c>i 
in The 'Electrician, and m 1802 in the bortm^hth 
Review (from the pen of Sir William C rookts) 

The practical ipplu ltion of Hertz waves to tele- 
graphic purposes needed, however, the invention of a 
delicate detecting mechanism What Lord Kelvin 
did for submarine teltgraphy by the invention of the 
syphon recorder, Lodge ana Branlv did for wireless 
telegraphy by the invention of the coherer (1889-1891) 
From this time onward progress was rapid In 1894 
Sir Oliver Lodge demonstrated at the Royal Institu- 
tion the transmission of signals over considerable dis 
tances and through several obstacles But the credit 
for first establishing the practical utility of the system 
for demonstrating that it was not merely a new f 
scientific toy lies with Signor M ireont, and to his 
energy and p< rsevernna we owe it that wareless 
tek gr iphy is an art was born in 189b J o his energy, 
also, and to that of those associated with him, we 
undoubtedly owe, not only the most extended system 
of w ircloss telegraphy of to-dav , but also to a 1 irge 
extent the t \t< nsion of other systems which but 
for his lead would never have teached thtir pre- 
sent development Yet no student of scientific 
progress can doubt for a moment that if Marconi had 
not stepped in it the critical point some other would 
have taken his place The work of the true pioneers 
was done the way into the new country was dis- 
covered and it remained only for the most energetic 
and resourceful to till the virgin soil and reap the 
plentiful harvest 

Now that the rt iping of the harvest is m sight w f e 
are confronted with the riv d clmvw of the soWcrs 
With a wisdom characteristic of the tmus the Powers 
have decided that though each mnv sow and reap 
for himself he shall conduct his operations in the 
wav most advantigtous to civilisation This decision 
is embodied in the third article of the convention 
which provides that “coastal stations and stations on 
shipboard are bound to interchange telegrams wath 
out distinction of the system of wireless telegraphy 
adopti d b\ them ” On behalf of the Marconi Com- 
pany 1 1 has b tn urged that this provision was de- 
vited with the express purpose of obtaining for all 
systems— and especi dlv the Telefunken system- the 
immense advantages of the Marconi Company’s ex- 
tended organisation On the other hand, there could 
be no other reason for objecting to this cl iuse thin i 
desire on the part of the objector to establish a 
monopoly \s was pointed out m the article in 
N \i 1 rf to which reference his alreadv been made, the 
peculiarities of wireless telegraphy render it ess«_nti il 
for public utility that there should be either a world 
monopoly ora perfectly free interchangt between com- 
peting systems It is not difficult to choose between 
these alternatives and no one, we venturi to think 
ten years hence will question the cmnitncss of the 
decision now made 
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There is little doubt, also, that once it is reconciled 
to the inevitable, the Marcom Company will realise 
the very substantial benefits it will ootam, both finan- 
cially and otherwise It is clear that the free and 
rapid growth of any one system will now tend to the 
development of all , it is clear, too, that the advan- 
tageous positions obtained by the Marconi Company^ 
on the coasts of the greatest shipping nation of the 
world will confer on it an inestimable advantage, of 
which it would surely have been deprived had a 
monopoly been allowed It has been several times 
pointed out in Naturf that State control — and inter- 
rutional control—of wireless telegraphy is a neces- 
sity a fact recognised b\ all nations and that this 
control could not be the control of a privately owned 
monopoly 

In reference to this clause — the only one of first 
import inie — it should hi mentioned that certain 
Powers, amongst them Great Britain, reser\e the 
right to exempt <ertun stations from its operation on 
condition that the\ provide adequate substitutes for 
the closed stations 

One other proposal of great importance w T as that * 
brought forward by the United States, that there 
should be the same obligation for compulsory inter- 
communication between ship and ship, and a sup- 
plementary ugnermnt to this effect was signed by 
all the Powers except Great Briton, Japan, Italy, 
Mexico, and Persia In view of the onerous nature 
of this obligation on shipowners in the present state 
of the art, we are inclined to think that the time 
is not yet ripe for its adoption though doubtless it 
will be adopted bv all the Powders at some future 
conference, and in the meantime individual ships have-i 
evervthing to gam and nothing to lose bv carrying 
out its object whenever possible 

The convention also provides for priority of all 
sages of distress and answers thereto for equitable 
division and regulation of charges and for the estab- 
lishment of an international bureau for the trans- 
action of administrative work publication of inform i 
tion and so forth but none of the twenty-Lhre^ other 
articles deserves special comment It mav be added 
though this naturally goes almost without s lying, that 
the lonvention imposts no restrictions on the naval or 
military uses of wireless tele graphv These never 
weie and never could be a subject for internation it 
st ttlenu nt The various Stalls art pledged to ralif\ 
the provisions as qmcklv as possible, and it is hoped 
the convention will become operative on Julv i ioo^ 
Between now and tht n wt shall probtbh hear md 
read a good deal more about it in Parliament and in 
the Press md it is to be hoped that those who write 
on the subject to the d nlv Press will makt some 
ittempt to understmd tin lechnu ihlies and to studv 
the pro\ isions of the convt ntmn 

MU’RfCK Soiomon 


NOTES 

The honours conferred bv th< King on the occasion of 
his sixtv fifth birthday appear to be mainh for political 
servu es and the re 19 little recognition of th( claims of 
science Mi John Tweedy, president of the Roval College 
of Physicians has received the honour of knighthood , 
Colonel R C Hell ird, dim tor-gener al of the Ordnance 
Survey and Mr F G Ogilvie principal assistant secre 
tary (Technology and Higher Fducation in Suefice and 
Art) Board of Education have been appointed Companions 
of the Order of ^ the R »th , Colonel D A Johnston, 
formerly director-general of the Ordnance Survey has been 
appointed a Knight Commander of the Order of Saint 
Michael and Saint George , Prof R W Bovce, FRS 
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has received the honour of knighthood, and Dr. J M 
Lang, Vice-Chancellor and principal of the University of 
Aberdeen, has been appointed a Commander of the Royal 
Victorian Order 

A statement has recently obtained currency that the 
French people themselves, after a hundred years 1 use of 
the meti ic system, cannot claim that it has been adopted 
throughout France, and a free translation of a circular 
issued to chambers of commerce m France by the French 
Minister of Commerce has been employed to support the 
statement The Decimal Association m this country 
tecently addressed a letter to the French Minister of Com- 
merce with a view to determine what justification existed 
for the statement referred to The Minister’s reply makes 
it clear that the circular is directed only against the use 
of old tiattns in certain trades, and that the Fnglish trans- 
1 1 1 ion misinterprets 1 ( s meaning and conveys a wholly 
wrong impression It is satisfactory to find, in view of 
such Midr iviHirs to retard the acceptance of the metric 
system by this 1 ountrv, that it has recently been adopted 
in th< yvotks of Messrs Joseph C rosfield and Sons, ltd, 
and ste idih grows tn jiopulnritv 

Vndir die ch urm inship pf Mr T awrence Hardy, M P , 
u large md representative conference of fruit growers 
from the fruit-growing counties of England was held at 
the South-Fa stern Agricultural College, Wye orr 

November 7 Papers were contributed on planting of 
fruit trees strawberries American blight, and fungus 
disc ises In the latter paper reference was m ide to the 
Americ in gooseberry mildew the appearance of which m 
England has been noted by the college mycologist (Mr 
^almon) and i resolution calling upon the Bo ird of Agri- 
culture to take immediate steps to prevent further import- 
ation of gooseberry bushes md to destroy infected stocks 
in this country was unanimously passed The disease- 
appeand in Ireland in 1900, and has made most extensive 
lavage*, in that country and serious alarm is felt by 
growers that a similar result may ensue in Englmd unless 
di tstu mcisuies are immediately taken 

Suot ks of earthquake were f* It it Akurciri Iceland at 
ioac» pm on November 8, followed by more shocks of 
less cioleme betwnn 1 i rn and 2 \ in on November 9 

Proi- \\ Mien, professor of physics in the University 
of Wurzburg bis be tome thief editor of the Annalcn der 
Ph\ ul (I eipng J \ Birth) in succession to the late 
Prof Drude 

I hf Bradshaw lecture of the Royal College of Surgeons 
will be delivered by Mi 1 dmund Owen on Wednesday, 
Deumiber 12 upon the subjut of “Cancer its Treatment 
b\ Modern Methods “ 

A Christw\s course of lectures, idapted to a juvenile 
auditoiy will br deliveied it tht Ro\al Institution by Mr 
\\ Duddell on ‘ Signalling to t Dtstancx , from Primitive- 
Man to Radiotelegraphy ’’ (t xpcruwntally illustrated) 
The let tures will commence on December 37 

It is proposed on the occasion of the retirement of 
Major Crugie, C B , from the Board of Agriculture and 
Fisheries to entertain him at a complimentary dinner on 
VVednesdav Dei ember 12 in recoghition of his service# 
to the inteirsts of agriculture and the furtherance of statis- 
tic il knowledge 

The balloon Milano, of 1000 cubic metres capacity, which 
started from the exhibition grounds at Milan on Sunday 
mormhg, November ir, descended at Aix-les-Bains fct 
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a p m on the tame day, having crowed Mont Blanc Thr 
which was piloted by Signori Murillo and Crest! 
ro*© to *n altitude of upwards of 6000 metres while cross- 
ing the Alp* 

Thb Board of Agriculture and Fisheries announces that 
a horticultural exhibition will be held at Mannheim, In the 
Grand Duchy of Baden, from May to October, 1907 
Exhibits from this country will be admitted to the fruit, 
vegetable, orchid, and cactus shows Applications for in- 
formation should be addressed to the office of the exhibi 
tfon, Frfedriehsplatz 14, Mannheim, Germany 

At the annual general meeting of the Mathematical 
Society on November 8 the council and officers for the 
ensuing session were elected The list is as follows — 
president. Prof W Burnside , vice presidents , Sir Wm 
Niven, Prof A R Forsyth, treasurer , Prof J Larmor , 
secretaries, Prof A E If Love, Mr J H Grace, other 
members of the council, Dr H F Baker, Mr A Brrr\ 
Mr A I Dixon Prof E B Elliott, Dr J W L 

Glaishrr, Mr G H Haidy Dr E W Hobson Prof 

H M Macdonald Mr A F Western, Mr \ Aoung 

The Athenaeum announces tju death in his sixtv sixth 
vear of Prof A K Christorhknos professor of general 
chemistry in the Umversitv of Athens In i88q Prof 

Chnstomanos became director of the chemical laboratory in 
the University, and by his efforts it was brought to 1 
high standard of perfection He was the author of a 
number of works dealing with his special subjects, and 
also did good work in geology and rmnerxlog) 

The Prince of Monaco is La Nature reports irranging 
for a first international confuence on oceanography and 
marine meteorology to be held if possible, at the time of 
the inauguration of the museum of oceanography T he 
latter datt is pot yet fixed, but foreign men of science are 
being invited to take part in the proposed conference 
Inquiries and other cOmmunic itions should be addressed to 
Dr Jules Ruhard at Monaco 

Mr John Dhonshirf Fills who dad at his residence 
at Worksop on Sundin, Novunher 11 was one of the 
makers of modern Sheffield, and \ pioneer in the develop 
ment of British metallurgy He w is th. first to adopt the 
Bessemer process of steel miking ind introduced in mv 
important inventions in the manufacture of armour plates 
He was vice-president of the Iron and Steel Institute, and 
in 1880 received from that body the Bessemer gold medal 
in recognition of the vnlu< of his services to the metallurgv 
of iron 

CiRrur\Rs of invitation him just been issued to the 
ninth International Congress of Gcognphv to he held it 
Geneva on July 27 August <> iqo8 The president of 
the congress will be Dr A cU Clvparfde president of th* 1 
Geographic d Society of Genev t vice-presidents Profs 
R Gautier and R Chodat , and general secretary, M 
Fernand Tavel Most of the sections of the congress will 
meet in rooms at the University of Geneva Four 
languages — German, Frem h, Italian, and Fnglish — will be 
recognised at the congn ss and memoirs should be written 
in one of these languages or in I atm Papers and 
abstracts should be sent in bv November ^o, 1907 

At the annual general met ting of the Cambridge Philo- 
sophical Society on October 2Q, Dr Fenton, vice president 
in the chair, the following were elected officers of the 
society for the ensuing session — president, Dr Hobson , 
vice-presidents, Dr Baker, Dr Fenton, Mr D Sharp 
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treasurer, Mr H F Newall , secretaries, Mr A h 
Shipley, Rev F W Barnes, Mr P V Bevan , new 
rnetnbers of the council Prof Larmor, Prof Thornton* 
Dr Duckworth, Mr \\ G Fearnsides 

A Reuter message from Paris states that M Santos 
^Dumont made further trials of his airship on Monday in 
the presence of members of the committee of the Atfro 
GJub and numerous spectators At the second trial two- 
wheels of the apparatus left the ground and in five and 
one-fifth seconds the machine travelled a distant e of about 
500 metres in the 1 nurse of which it rose four times At 
nnothfr trid ihi acroplme started off follow (d by a 
motor t ir conveying the members of the comnuthe It 
rrrpidl v covered 500 moires, proceeding bv successive bounds 
and soon outpacing the motor t ar The committee, on 
measuring afterwuds the distances traversed, found that 
the aeropl me ifter reat lung h height of between four 
and five metres, had traversed in level flight a distance of 
220 mrt r* v without toufhing the ground in twenty-om 
and one fifth snoods thus travelling at the rate of about 
ten metr< s a second Tin best time rerorded was seven 
and one fifth seconds over a distanu of 8260 metres 
representing a speed of about |o kilometres an hour 

Malvrh in Greece was the suhject of a paper read b\ 
Major Ronald Ross F R S before the Oxford Mediral 
Society on November *) Prof Ross di s< ribcd the valley 
0/ fake Kopais in Bcyntia the si enr of bis recent study 
of malaria in fin pip The locality was the dried-up bed 
of a 1 trge lake drained in remote tunes but in th# Middle 
Ages reverting to marsh once more owing to the drainage 
wdrks falling out of repair Recentlv restontion has 
been taken in hand and the bpd of the ancient lake is now 
a fertile pDm < overed with crops of all kinds but ihi 
inhabitants are decimated bv nialcrn the type of disetse 
being very severe pernicious attacks common and black 
water fever extremely common Tn five localities tin 
minimum m duria-rate among ihildnn wis found to ringt 
between 2 per cpnt and 40 q per rent Prof Rose; 
considers that the country is emtnenth suited to the appli- 
cation of drainage me isures for the eradication of the 
disease A Gren in rndirta souetv his commenced tin 


I work with energv ind in ippeal for funds on beh llf of 
the Scheme has been issued by (he T iv< rpool Srhool of 
Tropical Medicine and w under tlie patron ig of Piinuss 
"Utiristi in 

Tin- Path Chronuh s 1 orre spondent at Rome reports 
that Prof Waldstein’s intei national project for the excava- 
tion of Herculaneum has gunid the unanimous adhesion 
k ot the Roval Commission of Antiquities ind bine Arts in 
Rome under th* following conditions among others 
(1) Subscriptions an to be of a private character without 
the official mtervintion of for* ign States ind the funds 
are to be adminisfi red bv in International Committee 
centred in Rome. (2) An exnutive commission is to Ik 
chnstituted of foreign members representing the contributing 
countries and Italian representatives (}) AH sointifu 
materid to be published first of ill under the supet vision 
and at the expense of the Italian Government the Minister 
of Public Instruction being empowered to mvifi the to 
operation of national and foreign publishing houses (4) All 
objects excav ited to be the absolute propertv of the Italian 
Government, which however will retain the faculty of 
conceding to foreign States according to the measure of 
their respective generosity as contributors to the 1 xplor- 
ation fund, duplicates and other finds when this cm be 
done without prejudice to Italy’s notional collections 
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At the inaugural meeting of the new session of the 
Institution of Civil Engineers on November 6, the presi- 
dent, Sir Alexander Kennedy, FRS , delivered an address 
on the relation of the engineer and engineering to the 
world at large In relation to science, he pointed out 
that not a few engineers spend their whole lives in what 
is reallv scientific work, while nominally only earning 
their daily bread in ordinary mechanical pursuits The 
paths of the artist and the engineer seem too often to be 
diwrgent, but as soon as engineering works are treated 
on their own merits, and not as if they are mistaken 
imitations of other things, it will be found that they can 
pow n S even artlslu as well as other merits Everyone 
now recognises that there is a dignity in a Dreadnought 
which is almost majestic, and that a modern liner forms 
reallv as fine a subject for a picture as a full-rigged ship 
In concluding, the president spoke of the future of 
engineering and of the posslbili tv — which he thought a 
very small one ^of finding anything in morhanlcal science 
corresponding to the " survival of the fittest,” or anv 
traceable lines along which mechanical evolution takes 
place Invention forms such a disturbing influence in 
engineering evolution that any prophecy on evolution iry 
fine* is impossible It is still more useless to attempt to 
forestall the future by trying to do to-dav what it is 
supposed that other people may try to do twenty years 
hence The Great Eastern , broken up for scrap almost 
within hail of the Carmanta was a pathetic tragedy, from 
this point of view in engineering 

Educational I e iflet No 22 of the National Association 
of Audubon Societies is devoted to an account of the blue 
jav (( vanoatta cristata) by Mr W Dutcher, the presi 
dent of the association It is accompanied bv a coloured 
plate of the bird 

Thp greater part of the September issue of the Proceed- 
ings of the Phil idelphi i At idi m\ is t ikon up bv the 
description of a large tolleetion of Orthoptera from 
Montana Utah, Colorado and the Yellowstone Pirk 
The authors of the paper are Messrs JAG Rehn and 
M Hr bard of whom the Mtond made the (ollerdon 
Mam ni vv forms arc described 

Of two zoological articles included in Nos fi ind 7 of 
the fifth volume of the fiolcttn dr la Soetedad Atagonrsa 
do Gienaas Maturates, the first, by the Rev R P 
f ongmos Navas, is devoted to abnormal hens’ eggs of 
whirh several are figured in a coloured plate Some of 
thesf appear to be of the type not unrommonU nut with 
In the rise of old birds about to cease from laving One 
however, is remarkable for its rose-red colour, due it 
!s supposed to the parent hen having fed on a particular 
kind of bulb In the second three new Spanish Neuro- 
ptcri are described one fount ng the type of a new genus 

K 111 tddress dilneied to the Hull Scientific and Fold 
Nntur dists’ Club at < conversazione held on October 17 
Mr 1 Sheppard the president took for his subject the 
rel itiomhip between provincial museums and local scien- 
tifu societies The address has been published in the 
Transactions of the dub, and reprinted in pamphlet form 
as No ^6 of the Hull Museum Publications Hull, it 
appetrs is very fortunate in respect to the good relations 
existing between the municipal museum and the local 
fa lentific society this good fellowship it is stated, being 
nf^special value to the museum and likewise, in a minor 
degree, conducive to the interests of the ratepayers In 
many other towns the relationship is f however, according 
to Mr Sheppard, of a less satlsfactorv nature, the museum 
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officials Ignoring tilt work and disdaining the assistance 
of the amateurs Neither is it considered advantageous 
for the museum to be " nun ” by the local society, such 
an arrangement tending, it is urged, to check donations 
owing (0 want of security as to the permanency of the 
former 

Accordinc to 1 a Mature of November ■}, Brussels is 
about to inaugurate a new era in the matter of fresh- 
water aquariums by the opening of a building in the 
Avenue Eouise The new institution h not intended 
to be u merely popular exhibit, with a few tanks in 
which a ccrtaih number of more or le*9 unhealthy-looking 
fishes are shown On the contrary, it is purposed to 
displiy, as tune goes on, the complete fresh-water fauna 
of Belgium in suitably constructed basins and tanks, in- 
cluding, of course, those distinctive of rivers, lakes, and 
ponds Nor will the flora be neglected, the scheme being 
to show as much of this as is found practicable The 
central salon will resemble a winter garden, with a large 
centra] basin and tanks let into the walls In some of 
these tanks will be shown examples of all the indigenous 
fresh water fishes while others will be devoted to the 
exhibition of crustaceans molluscs, batrachians, reptiles, 
worm'., insects, and plankton It is hoped that the insti- 
tution will prove, not only an attraction to the general 
public, but that it will have a definite scientific value, 
and will also aid 111 the re-sto<king of the depleted Belgian 
rivers with fish Acclimatisation 19 to be a feature of the 
aquarium, in which a tank will be reserved for the 
American cat-fish, preparatory to introducing that species 
into the livers of the countrv 

Tup history and origin of zoological gardens and natural 
history museums forms the subject of a long article by 
Mr J von Pleyel in JV aturwtsscnschaftltJie Wochenschrtft 
for October 38 Menageries, in the author’s opinion, owe 
their origin partly to the cult of sacred animals and 
partly to the ambition of rulers to possess specimens of 
rare md valuable creatures from foreign lands or savage 
I ones from their own In their simplest form zoological 
j gardens were indeed, one of the earliest developments of 
I tultiirr and were familiar to the Chinese, Indians, 

1 Greeks Romans and pre-Spanish Mexicans m very ancient 
j times The oldest ru order! nu mgerie is as might be 
j expected Chinese dating from ir^o Be The den of lions 
! krpt by Darius as desi ribed in the Book of Daniel, is 
an example of one of these primitive menageries, while 
I the cult of sin rod white horses bv the ancient Greeks 
j md Romans, and that of so called white elephants in 
I Burma and Siam, ore instances of a second type After a 
j survey of thp records of establishments of this nature 
during the Middle Ages and immediately succeeding 
periods, the author refers to the typical menageries of 
modern times, incidentally mentioning that a live giraffe 
was received at Schdnbrunn so early as 1838 The Paris 
establishment is regarded as the earliest entitled to the 
designation “ zoological gardens,” in the modern sense of 
that term which owes its origin, however, to the found- 
ation of the menagerie in the Regent’s Park Of Gerrpan 
establishments of this nature, the one at Berlin is the 
earliest 

The causes producing a cessation of vitality in old trees 
are imperfectly, if at all, understood There are various 
interesting problems concerned with this question, notably 
the continued propagation of trees by vegetative methods 
In this connection Mr R S Hole is contributing an 
article on pollard-shoots, stool-shoots, and foot-suckers to 
the Indian Forester (July and August) It seems probable 
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rbot-suckera play an important part in the regeneration 
of some Indian trees, and the author instances the produc- 
tion 6f practically pure woods of Dtoj^yroj tomentosa and 
Ougtnta dqlbergiouUs by this means, so that the subject 
la worthy of careful inquiry and observation 

Thb September number of the Quarterly Journal Issued 
from the ^Liverpool University Institute of Commercial 
Research in the Tropics deals mainly with agriculture on 
the west coast of Africa Viscount Mountmorres writes 
a eulogistic article on the results achieved by the Gold 
Coast Department of Agriculture, comparing the gardens 
at Aburl very favourably with the gardens at Konakry, in 
French Guinea Rubber and cacao are the primary pro- 
ducts at Abun, and the instruction of the natives in their 
cultivation and preparation is an important branch of the 
work An account of the agricultural resources of the 
Ivory Coast, contributed by Mr h Castamg, provides 
interesting information as to the commercial varieties of 
the indigenous rubbers, the nature and uses of kola nuts, 
and the native method of preparing palm-oil 

An account of the red-rot disease of sugarcane caused 
b) the fungus Colletotrtchum fnlcatum occupies i con- 
siderable portion of the third memoir of the Department 
of Agriculture in India which deals with fungus diseases 
of sugar-cane The author, Dr E J Butler, adduces 
evidence to show that the disease generally originates in 
the lower part of the plant, producing eventually character- 
istic red streaks in the vascular tissues Amongst other 
fungal pests, Dr Butler describes two stem diseases 
attributed to new species of C vstospora and Sphreronema 
and a more serious leaf spot disease caused b> a species 
of Cercospora dso differing from species hitherto re- 
corded 

Ihe Department of Commerce and Labour Washington, 
has issued a report on the blind and deaf (including the 
deaf and dumb) in the United States the dat 1 having been 
collected in connection with the twelfth census (1900) 
At the census itself, however, the work of the enumerators 
was restricted to a brief preliminary return showing the 
name, sex, age, post-office address, and nature of the 
existing defects in all persons alleged to be blind or deaf 
More detailed information was then obt lined by direct 
correspondence with the individuals named in the primary 
returns, or with thtir parents or guardians, questions 
being asked as to the total or partial character of the 
defect, the ago at which the defect, if not congenital, was 
first remarked, the supposed cause, the relationship 
if any, between the parents, the relatives t who were 
similarly defective, and th$ school, If any, at which the 
defective person had attended It is from the data con- 
tained in these personal returns that the report is com 
piled Dr Alexander Graham Bell is responsible for the 
scope and conduct of the investigation, and the text of the 
report relating to the deaf It may be noted that of the 
blind whose parents were cousins 25 per cent were con- 
genitally blind, whilst of the blind whose parents were 
not so related only 7 per cent were congenitally blind 
Similarly, of the deaf whoso parents wore cousins 4a per 
cent were congenitally deaf, whilst of the deaf whose 
parents were not so related only 15 per cent were con- 
genitally deaf The report is a valuable one, with much 
more, and more trustworthy, information than has yet been 
obtained in any ‘similar investigation but it suffers from 
9 t common defect, viz the lack of comparative Information 
df a similar kind relating to the non-defective, which is 
essential to a proper interpretation of, the results, this 
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especially applies to the statistics relating lo defective 
relatives and to the consanguinity of the parents The 
need is only partially met by the comparative figures for 
congenital and non-congemtal defectives 

A note by Signor Alessandro Artom on his syBlem of 
wireless telegraphy, first invented in 1903, Is contributed 
to the Aft! of the Lincei Academy xv (1), 12 The 
peculiarity of this system is that by the use of two aerial 
conductors instead of a single antenna an unsymmetric 
electromagnetic field is produced, and it is thus possible 
to send messages in definite directions b xperiments have 
been made with the cooperation of the Italian naval 
authorities, chiefly between Mpnte Mario (Rome) Anzio 
(distant 55 km ), and the island of Mnddalena B\ vary- 
ing the orientation of the aerials, communication could 
be established or cut off at will 

The new " Dolomiten Strasse ” brings nnnv of the 
most interesting portions of the Dolomite region within 
easy act ess leaving Cortina, it rises rapidly oyer the 
Col di Falzarego, passing over a shoulder of Monte 
Nuvolau and affording a fine distant view of the M irnio- 
lata ice fields It then descends rapidly to Piovc Livin 
allonga where it skirts the hill-side at a considerable 
height above the valley, and it nr\t rises by zig/ags to 
the top of the Pordoi Pass, passing Dose by some of the 
most interesting members of the Sella group Vrom hr re 
it descends to Campitello, whenci Botzen may be reached 
vt A the Karersee The new road is completed with the 
exception of the portion from the Col di Falzercgo to 
Cortina, where the old road is ivmlablc for vehicular 
traffic 

A 41 Nature-know! edge Diary,” compiled bv Mr W 
Percival Westell, has been published bv Messrs Blnrkie 
and Son Ltd Provision is made for plotting the dailv 
barometer readings on a suitably numbered squared paper 
chart, but it does not seem to h ivc occurred to the com 
piler that thermometer readings are also worth plotting! 
and that the same charts can be used for this purposp 
The general arrangement of the blank forms for record- 
ing observations of which the diary is almost entirely 
made up is likeh to prove convenient The price of the 
hook is 6 d net 

The eighth edition of Prof R llertwig’s “ I ehrbuch der 
Zoologie * has just been published by Mr Gustav bischrr 
Jena The work originally appeared fifteen years ago and 
was reviewed in Nvtlrf of June 22 jK<H ( v °l slvui 
P 17O 

OUR ASTRONOMICAL COLUMN 

Discovfry 01 a New Comi-t — \ telegram from the Kiel 
Centnlstelle announces the discovery of a new comet at 
Copenhagen on November 10 Its position at 17b 3 sm 

(Cpppnhagi n M T ) was 

RA — 9I1 ifim 32s, die =12° 2JU it ff N 

end it is travelling in a north-easterly direction 1 h( d ulv 
movement is given as +4 am in RA and -M° io' in 
decimation When discovered, tin comet w is about Sm 
west of * I corns, and is therefore travelling towards thr 
constellation Leo Its position rises, at present it about 
11 pm 

A second telegram from the C entr dstelle informs us tli it 
this object was observed by Herr Rhode n it Vienna on 
November 11 its position at ifih 7 3m (Vienna M r ) 
being 

R \ — 9I1 20m os dec — + 1 3 S / 23* 

Unfortunately no idea of the comet’s brightness is giwn 
m these telegrams 
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Thi Telluric Links in the Solar Spectrum — M 
Stefdmk is proceeding with his researches on the direct 
observation of the infra-red portion of the spectrum, and 
publishes an account of his most recent results in a com- 
munication to the Paris Academy of Sciences (Comptes 
rendus , No 17) After briefly reciting the history of our 
knowledge of the telluric bands ana lines, the author 
describes the two spectroscopes with which he carried out 
his researches at Chamonix, at the Grands-Mulets, and on 
the summit of Mont Blanc In each case he employed the 
red screens which he has previously described, and by this 
means was able to see the region <>f the spectrum which 
extends from about B to 1 ju On July 21 , at the Grands- 
Mulets, he observed the setting sun with his prism spectro- 
scope and found that is the sun sank lower the group 
a was unequally strengthened in parts, whilst several feeble 
bands became visible between a and A The groups 7 , \, 
and n were su< cessively reinforced, notably more so as tin 
sun sank into the haze gathered at the horizon Similar 
observations made with the grating spectroscope at the 
summit of Mont B1 tnc on July 10 gave similar results md 
1 fctble band appeared between the groups \ and 7 l he 
increase »» mtf nsitv of the groups / and tt w is so con- 
siderable that their telluric origin w is very obvious Zenith 
observ itions reveal* d 1 hinges which in gi neral \v( re of 
the npposit* ch trader ill thru stations M Siefinik 

obi lined a number of photogr iphs when the sun w is 
highest and at (he horizon respectively, with both spr< tro- 
scop< s 

In* Number of iiii Vjsibif St^rs — T he tot il number 
of stirs usuatl) supposed to be visible in the largest IoIl 
scojks and on th» best photographs is iboul one hundred 
million, but according to a compulation recently made by 
Mr Gore this numbi r must be iu epted as the outside 
maximum i o obtain his results Mr Gore made 1 
numbi r of counts on the photographic prints given in the 
late Dr RohertsN volume of stellar photographs, and found 
tint the average number of stars per square degree was 
4137 in thi Milky \\ iy 1782 n< ir the Milky Way and 
40b in the non-g daette regions Combining these usuks 
with the estmnttd areas of galactic and non galactic 
regions published by Prof 1 t Picketing, hi obtained 
as the grand tot il of visible stars th» number 04 r8^ 757 
This is prob ibly smaller thin the u tual total, as some of 
the fainter star images would piobably br lost in the re 
production of I)r Rohftts s pholographs 

Clusters and nebulne wen ivoidrd m making the counts, 
so that Mr Goie s total will have to b< imreased on this 
account In another count the average nchmss of the 
irregul ir dusters came out is 37^2 stirs per squirt degree 
hut this is far bt low the average nchm ss of the globular 
clusters, one of which w t nnt uirt shows 25 ooo stars pfr 
square di gr (r {Observatory y No 37b} 

Stars wiiii Ppct lur Sifctri — Tn No 4129 of the 
4 stronomtuht \athrtchttu I)r 1 J LudendorfT discusses 
the spertra of the stars R Coron c Borealis 12 ( anum 
\emtiiorurn ind 72 Ophiuchi whuh hr and Dr bbtrhnrd 
have phutognphtd with (hi three-prism spectroscope 
(No i\ ) of the Potsdam Obscrv iti>rv The remirkabtf 
fiaruie m thr spectrum of R f oron \ is the non-ippearam t 
of ihr hydrogen lines 110 , Hy and 115 is the H and K 
lines ut bro id the absence of He 1 annot be affirmed but 
on 1 siiuMer sc tie spectrogram (In ultra-violet lints of 
hydrogen do not tppur From the measurement of ibour 
thirtv or forty lines on each of five spectrograms, Dr 
LucUndorfT finds the ridial velouty of this star to be about 
+ 240 km is (ompared with Prof Frost’s v ilu< of 
+ 14 km f he pn si nt \ dues were however obt lined 
during a period when the star was at its normal bright 
ness whin as Prof Tract's referred to a period when it 
w is fainter It thus appears that thi radii! velo« ity may 
\ arv during the epochs of magnitude changes 

In the spectrum of 12 Camim \enaticorum, Dr Luden 
dorff suspects ch inges in various chromium and iron lines 
The magnesium line X 4481 also appears to vary and, 
whilst he can find no reason for the variation Dr I uden- 
Horff suggest? that this may be analogous to a similar 
ph< namenoii which Sir Norman Lockyer has pointed out 
tn the spectrum of a Andromeda both stars being of the 
Markabmn type 
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An Interesting Variable Star — In No 4126 of tfetf 
Astronomtsche Nachnchten Prof Barnard publisher the 
results of his visual observation of a variable situated in 
the brightest part of the cluster M3 (N G C 5272) 
Observations were made on 112 nights since March, 1899, 
and from the results the period was found to be 1$ 77594 
days The maximum magnitude of this object is about 

is o, and it varies through about two magnitudes 

* 

Catalogue op Double Stars — Prof Doberck continue* 
the results of his double-star observations at the Hong 
Kong Observatory in Nos 4130-1 of the Astroftoimsche 
Nachrtchten The present list is similar in form to those 
previously published, and contains the results for about 
170 stars 


I Mb Tk \ I'M IMERNATIONAL GEOLOGICAL 
CONGRESS 

''PHE tenth International Geological Congress met this- 
A year in Mexico, and the proceedings connected with 
it extended altogether over a period of nearly two months 
Elaborate arrangements for the reception and entertain- 
ment of the members were made by the Mexican authori- 
ties, the President of the Republic, General Porfino Diaz, 
himself manifested a lively interest in the work of the 
congress and desired that everything possible should be 
done to make it successful Over and above this, liberal 
financial assistance was rendered, the Mexican Government 
bearing half th< cost of the steamer and railway fares of 
those attending the mreting 

In all mor< lhan six hundred membership tickets were 
issued , members resident in Mexico of course prr domin- 
ated, and second place was taken by those from the re- 
mainder of (he North American continent , of European 
countries, Germany was most strongly represented which 
w is perhaps natural in view of the large number of 
Germans who are engaged on the Mexican Geological 
Survev Tt was surprising to find so few British repre 
Miitatives present considering the great attractions which 
the country oilers both to the geologist and to the 
mineralogist, all told there were not more than live 
members who tould reasonably be said to be representative 
of British science, and not one of these was officially 
delegated to the congress This apparent indifference did 
not p iss without comment on the part of the Mexic in 
offil laK 

Stveral fairly long excursions, which will be referred 
to later, wire ai ringed to take place before the meet- 
ings, but thr formal proerr dings of I he congress began 
with the meeting of the council on the morning of Thurs- 
day September 6 when the general arrangements were 
fin illy settled md a programme of pipirs &c , was drawn 
up fur approval at the opening session , this took place the 
snne forenoon in the hall of the old Minerfa (now part 
of the Nation il School of Fngineering) Hus meeting 
w is presided over by President Diaz who also at the 
conclusion of the business, form illy declared the congress, 
open In addition to the speeches of welcome and 

addresses by ihr retiring president md the preside nt-elect 
thi only busim ss 1 onsisted in the ipproval of the proposed 
programme ind of the proposed executive committee The 
principal offices in the executive were filled by the elec- 
tion of the corresponding officer® ojT the provisional com- 
mittee in Mexico, as follows — president, Jose* G Aguilera, 
director of the National Geological Institute (the Geological 
Survey) , general secretary Fztquiel Ordofiez and 

treasurer , Juan D VillarcUo both of whom are also on- 
Iht Survey 

Ihe first the ordinary meetings (which were held in 
the newly-completed National Geological Institute) took 
plore on the afternoon of Thursday, September 6, under 
the presidency of Prof Credner (Leipzig) A letter was 
first read from Mr Karpmski (St Petersburg) accompany- 
ing a copy of his memoir on “ Les Trochilisques ” — 
doubtful fossils occurring only in the Devonian — after 
which Mr G H Hellprin read a communication on 
“ The Occurrence and Interrelation of Volcanic and 
Seismic Phenomena,” in which he maintained t^e view 
I that shocks of tectonic origin are scarcely to be dls- 
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tlpguiihed from those of volcanic origin , seismic pheno- 
mena are" often preceded und accompanied by magnetic 
^disturbances This view was combated, however, by Prof 
Lawson and Dr Becker, while Mr H F Reid held that 
the available data are quite insufficient for deciding the 
4>oInt Dr K Renz (Breslau) next read a paper, “ Ueber 
das dltere Mesozoicum Gnechenlands,” adducing reasons 
wb} certain marbles hitherto referred to the Cretaceous 
might be transferred to the Trtas 

Several papers the titles of which appeared on the pro- 
gramme were abandoned or postponed owing to the absence 
•of their authors 

It had been arranged that the meetings of the congress 
should tfcke place only on alternate days, the intervening 
•days being devoted to sight-seeing and excursions, so the 
■second meeting did not take place until the forenoon of 
Saturday, September *8, when Prof Diener (Vienna) 
occupied the chair The first business was a statement 
by Dr Adams (Montreal) regarding the general geo- 
logical map of North America, of which copies (each con 
-sUting of four large sheets, scale 1 5,000 000) had been 
previously distributed to the members This map has 
been prepared in accordance with the instructions of the 
<x*ologlcal Society of America, whuh ut its last meeting 
in Ottawa, appointed a committee (members — J C 
Russell (president) J G Aguilera, Bailey Willis F 
Adams C W Hay«s) to cair> the matter through The 
•expense was borne bv the Geological Survey of the United 
"States, the Mexican Government assisting by purchasing 
a large number of copies for presentation 10 the members 
of the present congress Explanatory notices are provided 
bj Messrs Bailey Willis and Aguilera The nomenclature 
adopted is that of the l nited States Survey and at the 
meeting this called forth a certain amount of criticism 
from Prof Lawson (California) especially with rr ft rime 
to the use of the term “ Algonkian ” 

The remainder of the forenoon meeting and the greater 
part of the afternoon meeting were devoted to papers and 
discussion on “ The Climatic Conditions during the Geo- 
logical Epochs ” The first contribuhon was mule by Prof 
J W E David (Sydney) who discussed th* glm 1 il 
phenomena more espcudlv of Australn but also of India 
South Afrua and South America He was followed bv 
Prof I rech (Breslau), “Ueber dir Klima mdc rungen dir 
■geologise hen Vergangenheit ” From Pal po/ok times up 
to the present there has dwavs been a correl ition between 
the climatic evolution of the earth and tin proportion of 
-carbonic anhydride and of water vapour present in the 
atmosphere Increases are due to voUanic exhalations 
and diminutions to th* formation of organic and more 
•especial!} of morgana compounds 

At the afternoon meeting of September 8 pri sided over 
*b\ Prof Freeh the general discussion was opened by 
Dr E Philippi (Berlin) and was continued by Messrs 
C Burckhardt (M*xuo) Fr*ch \ Rothplctz (Munich) 
Diener F v Kerner (Vienna) \ orwerg (Herisi hdorf) 
A P ( oleman (loronto) and M Allorge (Oxford), it is 
Impossible however, to givi in the spice now available 
«ven a short review of the discussion l he general results 
were summed up by the chairman who considered that the 
following might apparently be accepted as well-ascertained 
facts —the existence of a Pi rmo-Carhoniferous Glacial 
■epoch uniformity of climate during the Tmssic and the 
Jur issic the existence of zones of climate since th* 
Middle Cretaceous and a gradual diminution of tempera- 
tun during the Ternary and the Quaternary 

This was followed bv a paper by General J de Lainothe 
{Grenoble) on “ lo Climat de UAfrique du Nord pendant 
les Periodes Pleiocfene ct Pleistocene ” after which Prof 
"Stefanescu (Bucharest) gave a description of the skeleton 
of Dtnothertum gigatiUssimum (Mefanescu) a new species 
•discovered by him in 1888, and, finally a study by Mr 
Hilgard on “ The Causes of the Glacial Fpoch " was 
contributed by Mr M Manson 

The discussion on climatic conditions was reopened at 
the next meeting on Monday September 10, when Dr 
Becker presided The point chiefly dealt with was the 
•question as to the causes which led to extensive glaciation 
Tn parts of the earth's surface where under present con- 
ditions, an extensive snowfall is difficulty Jo explain The 
principal speakers were Messrs W M pavis (Harvard) 
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H L Fairchild (Rochester), Hnlprin (Washington) 
David and birch 

I he remainder of the forenoon meeting on September 10 
and part of the afternoon meeting (under the presidency 
of Prof I sthtrnyscheff, St Petersburg), were devoted to 
the subject of the formation of ore deposits, but many of 
the papers announced in the programme were ibandoned 
1 hA first paper was by Mi H F Bam (Illinois), on 
“Some Relations of Paliognphv to On Deposition in 
the Mississippi Valley,'’ and led to some discussion as to 
the possibility of soluble salts of the heavy metals reach 
Ing the sea there to be deposit* d by snondin Kiion 
In his communication “ Sur li Relitum *nlre I Ltd pro 
pvlitique (Grunstein) dcs Andesites et la Gcn^sr d*s I dons 
li^s k cette Roche,’’ Mr B v Inkcy (Domolon) showed 
that the formation of the Grunstein which is so ch ir i* ter 
istic for the in* talliferous veins of Hung cry (ind ilso is 
Prof Kemp pointed out for those of tin Sierra Nevadi) 
is due chiefly to the chioritisation of the black nugite and 
hornblende of th* original andesite, and results from an 
at tion quite different from the kaolinisation along the \eins 
themselves Phis paper also gave rise to considerable dis 
tussion Prof J F Kemp (New York) read a paper on 
“ Ore Deposits at the Contacts of Intrusive Rocks and 
I miestones and their Sigmhcince as regards the Gener il 
Formation of Vuns “ holding that the evidence indicated 
that part of thi mat* rial for the mineral formation must 
have been brought in by water which probably tame from 
th* intrusive magma Other p ip* rs, which however did 
not give rise to much discussion w* r* tontnbuted by 
Mr Villarello (Mexico) “Sur le Remplisstgc de quelques 
Gttes metalltfares ” Mr W II \Vectl (Washington) 
“The Origin and Cl issific ntion of Ore D« posits” and 
Mr I indgren “ The Relation of Or* Deposits to Depth 

Phrre papers illustrated bv 1 intern pi* turfs followed 
the first by Mr G Andersen dealing with (he Swedish 
Antarctic Expedition was contributed bv Prof Sjogr* n 
the second, bv Mr Heilprin d* air with the eruption at 
Martinique whilst the third b\ Dr Diiipest Anderson 
(York) dealt with that of St Vincent 

At the Wednesdays meeting S* pt* mb* r 12 presided 
over by Prof Rothpletz Prof Komgsbergcr (Freiburg 
1 B ) read a paper “ Ueber den Virliuf dor ( .enisothermen 
in Berg* n, und seine Beeinflussung dun h Schichtstellung 
Wasserlkufe und * hemische Processe ” Tn the course of 
this he showed how by m< ans of 1 spec 1 d ipparatus 
devised bv him variations of undirground temper iture 
might be measured cccuratih and indie iltons obtained 
by which volcanic et upturns might be foretold lhts led 
to n discussion in whuh Mi ssrs Becker Schmidt (Mutt 
gart), GUnthtr (Munich) ind von Kernpr (\1enn1) took 
part Thereafter Prof ketlha* k (Berlin) discuss* d th* 

mode of formation of th* onvv bed at Ftla O i\a* 1 
(Mexico) and Mr Dn? (( olima) give parti* ul irs repaid 
tng thp vole mo of Colim 1 pointing out th it then was 
apparently a p*nodicit\ in its activity It w is announce*! 
that the discussions on “ The Nomrncl Uure rnd Classifi 
cation of R*m k" ” ind on 4 1 bp R*1 items between 4 T* * 
tomque ' and Fruptive Mass* v ” would not be proceeded 
with 

Various resolutions of the council wer* ipproved 
namely that th* new subject for the SpendiarofT prize be 
“ The Description of a F conn with Reference to its 
Geological Fvolution and its Gengriphual Distribution” 
rc-*pprovd of the prop*>s il to create 1 model institute of 
geophysics lh< institution of l special commission to 
study the v mat ions of th* g*oth*rmal degr* * 

The concluding items were a be turf by Mr Sabitim 
(Rome) on “La dermfre Eruption du Wsuve ” and 
another bv Dr Tempest And* rson on the same subject 
these were luompamed by lantern illustrations 

There was no afternoon session 

The last meetings took olar* on Fridiv September 14 
At the forenoon session Mr C W Hayes (Washington) 
presiding the most import int matter dealt with w 
“The Farthquake of San FVancisro ” introdmed by 
Prof T nwson whose paper was followed by n discussion 
in which Messrs Freeh T L Ransome (YVishington) 
and H F Reid (Baltimore) took part The other pap* rs 
were on ** Interglacial Periods in Canada *' by Prof 
Coleman “Geologic Classification in the North-Central 
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Portion of the United Slates,' ’ bv II N Darlon (Wash- 
ington) ”, \ Meteorite Cratt r of Arizon c ” by Prof 

b nrcbild 

Tin afternoon meeting was presided over by the presi- 
de nt, Mi Aguilera Onlv two papers were communicated, 
one at the beginning b> Prof David, on ‘ The Occurrence 
of Diamond in Matrix it Oakey Creek, Ipvercl New South 
Waifs,’ ind one it th< end by Mr I O Hovey (New 

\ork) on * I 1 Sierra Mudre (hudentale de l’htat dt 

Chihuahua, ’ which was illustr Hod with lantern views 
I h* intervfning jjcriod wts taken up with reports, and 
g< in ral business Prof Reid give 1 mimic? of the report 

of the International tilacier ConuniUie, of which he is 

president No report having bffn ruuvid (though asked 
for) from the committee on tlu geological map of I urope 
1 motion was carried regretting the omission The secre 
t iry read a report by Sir Archibald Geikie, president of 
thr loinmittec on cooperation in geological investigation, 
which was approved It w s announced that the com- 
mittee of the Spendiaroff prize h id awarded this to Prof 
l sehernyseheff for hia work on ‘ Pi< oben arbonischen 
Hr ichio|>oden des Ural und drs Tinun ” Prof Freeh pre- 
sented the report of the committee on the * Palaeontologies 
l niversalis ” md its proposal to t \iend the scope of 
its publications was unanimously approved , several new 
\mcrican and Me\u in members win fleeted to the com- 
mittee 

Prof Sjogren then mviUd the tongiess to hold its 
flevcnth session at Stockholm, and m iqio instead of 
K109 The invitition was accept! d with atrlamntion and 
it was agreed to leave the d Ue to bf fixed by the Swedish 
lomnnttee (In view of the British Association meeting 
it Winnipeg in 1909, the later date would be prefetable so 
far as British geologists are concerned ) 

Heat tv votes of thanks to th< Mexit in Government and 
the organising committee wire pissed on I ho motion of 
Prof Stefanesiu md Mr Sabatini 1 h^y were responded 
to by Mr Aguilera who thanked th( foreign geologists for 
coming so far to make the congress 1 success and invited 
them all to meet again at Stockholm This closed the 
formal business of the congrt ss 

\ number of very interesting 1 xcursions h id been 
irranged in <onnection with the congress They were of 
two kinds — one-dny excursions between tin meetings, and 
long excursions of from thrtc to iwuitv days’ duration 
which took place before and ifter the congress proper 
The former wen free of expense to thr m< mbers and for 
the others m mdusivi charge which averaged ibout 
fifteen shillings per dtun was made thr greater part of 
tin expense b< ing barm b\ (he Mixuan Government 

I he first onr-div exclusion wis devoted to the City of 
Mexico it sell the membeis hung driven about the town 
ind shown the museums md other publn institutions On 
the Sunday a long day was devoted to < uirnavaci and 
this provi d to be probably the most interesting of all 
Afbr journeying for some miles over the plain in which 
Mexico stands at an altitude of nearly 7500 feet, there is 
a stiff asient of the range which bounds this plain, the 
railway reaching an altitude of almost 10,000 feet 
Cuernav ica lies nearly ^000 feet down on the other side 
ind the steep, winding descent is very picturesque From 
ne ir the summit magnificent views are obtained over the 
lower plain from which rise numerous volcanic cones and 
ranges appaicntlv but little changed from the time of their 
form it ton, the whole stretches out before the observer 
just like an immense relief map On the map, the dis- 
tance from Mexico to Cucrnavjc 1 is barely forty miles , 
bv r nl it is se\enty-five and the double journey takes 
more than nine hours The town itself has one of the 
finest situations in Mexico md is a favourite resort 
Cortes built his country palace there and on its terrace 
the congress was entertained to n banquet by the Municipal 
Council 

Another day was spent in visiting the Toltec remains at 
San Juan leotihuucan Here there ure two pyramids (of 
the sun and the moon) and the remains of many other 
Interesting structures After inspecting these, the members 
him hed In tlw ‘’Grotto Porfirio Diaz” a large natural 
c ivitv formed'under an ancient lava flow in the neighbour- 
hood 

The last of these excursions was to the celebrated silvn 
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distru t of Pachuca, where visits were paid to varioui mines 
and works, in these the celebrated ' patio process” Wae 
seen tn operation on a lar^e scale 

Four of the long excursions took place before the con- 
gress opened One, of nine days’ duration, was to the 
south, and visited, in addition to various districts of more 
purely geological interest, the famous Mitla ruins near 
Oaxaca Another, of three days, went east to Vera Crux, 
on th< co 1st, returning by Orizaba over the celebrated 
picturesque route of the Mexican Railway (known as ” The 
Queen's Own ” from its British origin), with its difficult 
engineering and striking scenery The remaining excursions 
had special ittraition for vulcnnologists On the one, the 
principal points of interest were Jorulla and* Toluca, 
though the whole excursion lasted for thirteen days , while 
the last, of iwelvt days’ duration, had Colima as ltfc prin- 
t-ipil attraction £ 

In connection with these excursions, the greatest pains 
had been taken to make the visits as enjoyable and profit- 
able as possible Special trains, conveyances, and riding 
horses were provided detachments of the famous Rurales 
(a kind of military gendarmerie) attended to the &fely 
md comfort of the travellers , where hotels were not avail 
ible on the cross-country journeys, camp equipment was 
si nt in advance or the proprietor* of haciendas were 
culled upon for hospitality The travellers, therefore, per 
formed their journcyings under exceptionally favourable 
conditions It was not possible to carry out the full pro- 
gramme in every case, however, as the excursions took 
place during the rainy season, which this year ha3 been 
somewhat exceptional At the same time, the difficulties 
or dangers were not nearly so great as, it appears, the 
sensational accounts tn some European papers would lead 
onp to believe was the cum 

The principal excursion took place after the congress 
from September is to October 4 The field covered ex- 
tended from Mexico City right up to Arizona in the north 
and down to Tampico in the east and the distance 
travelled imountrd to three or four thousand miles The 
members t iking p art were accommodated in two special 
Pullman trains, whuh served both as means of convey- 
ance md a* hotel 1 h< route was arranged so as to in- 
tludo a vrrv with range of interesting ground, so that alt 
tastes were catered for Numerous mines were visited — 
sulphur sjlvei copper, lead, and coal — also oil wells 
various smelting and separation processes were seen in 
oper ition < xtini t (raters were inspected and fosstliferous 
beds were searched for specimens and, in addition, there 
wis the general interest peculiar to the country itself to 
say nothing of the splendid hospitality everywhere 
encountered Tt is impossible to enter into details of the 
trip but two striking features m iv be mentioned The 
tirst is the great strop h of semi-ami region towards the 
north of the Republic through which the railwav passes 
for hundreds of miles This is practuallv level, and con- 

sists of a series of 1 Bolsons,” which at first sight look 
as if they must have been of lacustrine formation The 
evidence is entirely against this however and the sup- 
position is that though the first depositions may have 
taken place in shallow lakes thes( were soon obliterated 
and the great bulk of the deposit was levelled out simply 
bv the rush of surface w iter during the rainy seasons 
From the plains thus formed the mountains rise with 
startling abruptness as fiom a sea, sometimes with f in- 
tactic outlines, so that Mm traveller could almost imagine 
he was sailing some distance off 1 mountainous coast like 
that of Norway Even more interesting were the oppor 
tunnies afforded for studying geological structure on a 
large scale The mountain ranges are generally bare of 
vegetation and overlying material, so that the contortion 
folding and faulting of strata formation of anticlinal 
valle\s &c can be observed with thp greatest ease This 
was particularly noticeable along the railways in the 
neighbourhood of Monterrey and it was a matter for 
regret that arrangements had not been made for the tram 
to stop at various points to en ible the photographers of 
the party to make proper exposures , good photographs 
of many of the structures observed would have possessed 
all the lucidity of geological diagrams with the additional 
advantages which pertain to truthful representations of 
actual structures 
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A special wde excursion had been arranged for those 
members of the party specially interested in mining and 
metallurgy These, as the guests of the Copper Queen Co 
left th£ main body at E! Paso, on the frontier, and 
travelled west to Bisbee (Arizona) Cananca (Sonora 
Mexico), Douglas (Arizona) and Nacozari (Sonora) visit 
ing the various copper mines and smelting works at these 
places, and then rejoining the main party 
Although by that time the rainy season was supposed 
to be nearly over the members taking part in the northern 
excursion also had some experience of the difficulties caused 
by * wash-outs,” Ac , in a country like Mexico and at 
several places the progra nme had to be curtailed owing 
to delays to the trains 

The last event of ill was an excursion of t week s 
duration made by a party of sixty 01 seventy members 
who left Mexico City on October 6 to visit the Isthmus 
of Tehuantepec as the guests of Sir Weetman Pearson 
whose firm have constiucted the railway and docks which 
now serve as a means of communication between the 
Atlantic and Pacific coasts of the Republic at its narrows st 
part 

As has been indicated thi members of th< congress wer< 
everywhere rec< ived with the gn itcst hospitality on the 
excursions as well as in the c ipital One of the many 
social functions during the meeting mav perh ips be 
allowed special mention this was the reception of the 
members by President and Madame Diaz in the f imous 
Palace of Chapultepec ( I he Hill of the Grasshopper ) 
After having been welcomed by their hosts the\ spent 
some time admiring the magnificent views from the upper 
terraces including the city and the distant snow-capped 
peaks of Popocatepetl and Ixtaccihuatl In the evening 
they were entertained to i banquet on the lower terrace 
they had been invited to tea but ten appenn d to b< 
the one thing which wns not provided 

The meeting of the congress was in all respects a verv 
great success and for this the Mexican officials both of 
the Government and of the congress deserve the highest 
praw While all did well it is no disparagement to the 
others to say that thanks are specially dm to the g< neral 
secretary Mr Ordofle/ for the admirable manner in whuh 
he filled that rcsponsihli and trying position 

MI l b Oh OJ 0 (,I( 17 \01 l s 

'T'HF frequency of thunderstorms in rtl ition to th sun 
A spot period is discussed by Dr Aksel S St m in t 
reprint from the Hann Band der meteorologischen /eit 
schi iff The author has d< lit with data from Norw iy 

Sweden and Denmirk using material from twenty 
twenty-eight and eight stations in taih muntiv respei 
tively extending from the years 1873 to 1)03 I h« result 
uf the inquiry is to show th it the curves for the frequau \ 
it each of these regions have maxima at about the turns < t 
the sun spot maxima and minima at about sun spot 
minima but undtrlying this variation one of half the period 
is jppirent In lombining the results of ill the thrr* 
stations the curve still sh >\vs th* eleven >eir \ ir ition 
with the change of shorter duiation 

Di Steen suggests thai similar observations t miring 
olher regions should be discussed to su if they exhibit 
similar changes 

Another reprint from the same Hann Band de ils with 
the > early air movement as dctermin d b\ registering 
memometi rs over some European stations and 19 con 
tributed by Dr Felix M Exner The author discusses in 
the first instance wind observations made at Pola Vienna 
Potsdam Zurich Santis Bremen Obir and Sonnbfick 
HiS method of anal>sis is to calculate the resultant of 
the sixteen wind directions and to reduie than lo north and 
west components Thus winds from tto; ' vest or east were 
considered as +W and -Wj, Yfhde those from the north 
or south were treated m ,+ N and -N The resulting 
west and north QOMponeftfs wen then determined for each 
vear and exprqss^d it* jinlts of hundreds of kilometres 
It is fk 6 wxi {that according to the sign of the west 
^omjffhent with the exception of Pola all the stations 
Under the influence of the general air circulation from 
the west In the ctose of the north component, such a 
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general lesult is not obtained It is positive m Vienna 
Zurich and on the Sonnbfick sometimes positivt in Pola 
and on the Obir but generally negttive Local causes are 
suggested as to the origin of sonic of these results At 
Potsdam Bremen and Santis the north component is 
mgativc and these are msidfred 11 good undisturbed 
stations 

Die proportion of th n rth to the west umprneni is 
generally less th m 1 01 1 so that the resulting wind 

direction is from the S S \\ 1 he author next inv stigaics 

rite itmospheric pressure v dues n n I iti m to these van 
ations of wind direction and veloe t> nul umdudts that 
the yearly northern presume admits vary considaablv 
and that these changes harmonise in a satisfactory manna 
with those of the air niovanents Ihe papei is atcom 
panied by numerous st ts <f turves showing tht similar tv 
of the v tuitions discussed 

Prof H Hildebrand Hitdebrumkson conti ibutcs m 
import tnt irticle m the s ime Hann Band * on tht 
circulation of the upper Ityeis of air above the maximum 
of the North Atlantic 0<em Prof Hildebrandxson reftrs 
to the rtccnt import tnt researches of Messrs Rotch 
Teisserenc de Borr Hergesell Clayton tnd Maurice, and 
finally, says th it our results concerning the general 
circulation of the atmosphere art verified by direct observ 
itions made by means of kite living and free balloons 

The article is accompanied by two very instructive maps 
showing for summer and winter the mein direction if 
motion of the upper clouds in relation to the isobars 
These charts bring out clearly the lastto-west motu n 
ihroughout the year of the uppei currents over the equutoi 
tnd the west lo-east motion in the hightr latitudes in 
dilating an enormous whirl of air round the pole 

In another reprint from thi sam sotim we hav 1 
discussion of two long series of evtpiritim mi isures m ulr 
it the kremsmunster Obseivilory this discussion was 
tindei liken b) Prof V Frinz Schwih director tf thi 
1 I s( rv itorv I ho observations divide theitsdvis niturdlv 
into two groups the first senes being commented in 1821 
ind ending in 1845 while tin second begin in 188^ md 
is b« ing tontinuad to day 

Prof Schwab in a series of tables brings tngithir the 
tin nthly and yearly v dues md treats the duly md mmui 
variations at some length compmng the latter with n suits 
obi uned it numerous olhtr stations 

Dietrich Reimer (Berlin i<> >*>) his pi l hshod m ext el 
lent me m rainfall imp of Gam inv with < xplanatorv 
n les whuh have been pitpir tl l\ T ri f ( liellmmn 
This m »p whuh is on a s il of 1 1 Hot 000 shows tin 
distribution of the mein \i lrly n nfall ovet the land from 

xi st itions the observ itit ns from wlmh the v dues wa 
derived extending from iHoy to 1 >02 I gain some ide 1 
of th< distribution of thist st mom U may be stated that 
L r issia and the other North Girnnn S|at»s are ropre 
s nted b\ J341 stations Bnirn bv 2-, N ixr iv bv it 8 
Wuittemlnrg b\ qo B iden b\ 4) H< ss< n bv \2 nnd Tlsass 
T olhnngen bv 70 1 hus m North (icrm inv then is om 

stition for tverv iG* squirt kilometres ind one ft r even 
205 square kilometres in South Cm rm inv The m ip givis 
tvvdve different sh ides (ten in 1 1u md tvv m villow) md 
shows it » glinie th ^fographt il distribution over thi^ 

| 1 1 f l un pf 

In thi inn dut turn 1 the 1111 te mlogic d itptrt for th 
\eu 1003 published by the Survi v Department l in ince 
Ministry t uro we read that Ihi meteorology scries for 
Abbassi i dost s with the end of iqoy and that for Helwan 
fit gins from January i 1904 In this volume we have m 
thi ippendwes the first instalment of 1 few discussions r 
fating to the data collected at AbassiO. since it was started 
1 hese ire quite brief but the discussions will no doubt 
serve to indicate points for future study T hus for in 
stance the large differences in evaporation recorded at tin 
observatory are well worth cjreful study and th< y will 
no doubt be found to be closely associated with changes 
of other meteorological elements when a longer series 1 f 
observations becomes available The present report in 
dudes all the meteorological data collected it the observ 
atory and various out -stations together with dajlv readings 
of the various river gauges situated at different parts of 
the Nile The render’s attention should howev r be 
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directed to the rather long list of errata for this volume 
given at the beginning of the report 

In vol xx , part j , of the Indian Meteorological 
Memoirs, we have the first instalment of what we hope 
will be a series of valuable contributions to the meteorology 
of the upper air in India 

Up to the present time Indian meteorologists have been 
considerably hampered in dealing with the air umihktrtm 
over India, as the only fact which existed from which 
they could form any idea of the air currents in the upper 
strata was the movement of clouds 

A systematic investigation of the upper air began, how- 
1 \t r, list year, and the chief [joints of the inquiry in 
1 he first instance are to determine tin distinctly e features 
of the monsoon currents as rrgards lh( ir depths tempera-* 
ture and velocity gradients and humidity distributions 
In the present memoir written by Mr F H 1 leld, 
deputy meteorologist, and published under the direction 
of Dr fi l Walker reference is naturally made more 
to Ihe instruments employed and the methods of using 
them than to the observations recorded Advintage has 
naturdlv been t iken of the experience of other workers 
m the field and the English, American, and German 
sy stems have all rpcei\cd careful study 

The grettrst height as yet reached is 1380 metres, and 
some d< lads are given as to the records of the self-register- 
ing instruments employed during the flights made in 
\ugust and September last when this elevation was 

reached 

The importance of this method of investigation will nt 
onir be seen when it is noted that accurate measure- 
ments enn be made of the elevation of the stratum of 

** itu rated or da) bv cl iy Thus w< n ad that “ a nearly 
siUiritid stratum of ur from the sea extended from the 
ground warfare (ibout 10 metn 1 above the sea) upwards 
to a level which rose from t;oo unites on ^gust 27 
through 800 metres on August 2 S to 1130 metres on 

\ugust 11 From that day onward till September q il« 
limiting height was not reached by the kitp hut probably 
exceeded 1000 metres its upper limit fell »gain by 

September 12 to 600 metres '* 

The reader is referred to the memoir itself for details 
n garding the ipparUus used and the various mt< resting 
meteorological curves given relative to the numerous flights 
made 


FURTHER RESUL 1 S OF THE JESUP 
NORTH PACIFIC EXPEDITION 
HTHE r* cently published memoirs of the Jesup North 
1 Pacific Expedition maintain the excellence both as to 
matter and illustration of the previous volumes Mr 
Swanton 1 gives an account of the religious ideas and 
social organisation of the Haida Indians, who, to the 
number of about 600, occupy the towns of Skidegate and 
Masset, Queen Charlotte Islands The whole Haida stock 
is divided into two 44 dans,” the Raven clan and the Tagle 
clan the significance of the division being purely social 
Fach is strictly exogamu, a Raven man being eompelltd 
to marry an Eagle woman, and an Eagle man a Raven 
womm while the children alwavs belong to their mother 
clan A man of the Raven dm was reckoned in that clan 
when vi r he might go and the Ravens among whom he 
settb d were his uncles, cjder and younger brothers sisters 
and nephews The numbers of the opposite clan were 
frequent!) considered downright enemies “ Fven husbmds 
and wivt s did not hesitate to betray each other to death 
in the interest of their own families At times it almost 
appe irs as if each marriage were \n alliance between 
opposing tribes a man beg* Ming offspring rather for his 
wife (ban for himself, ind being inclined to see his real 
defendants rather in his sister’s children than in his own ” 
(p 6a) 

The Raven and the Eagle do not seem to have been 
deicies or deified ancestors “ \ West Coast man said -that 
the people sometimes left food for a raven on the beach, 
^nd, when it got near them told it to give them some 
thing ’ An#her man however, said 44 they did not sarru 

1 Con tri hut ions to lh* Kthnolojty of the Haida By J R Swnnton. 
Jcsup North Pacific Expedition, vol v pan 1 , 1505 
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fice to it or pray to it, because it stole too much m ifc 
was ’ \nd although Eagle was called * 4 grandfather” hjr 
men of the Laglo clan, as Raven was called ** grandfather 
by the Ravens, this was not because either was regarded 
as a direct ancestor, 44 but because they had been prominent 
heroes of the mythical period, and belonged respectively to* 
the Eagle and Raven clans ” 

The clans were divided into an indefinite number of 
“families,” and the “family” u the fundamental unit 
in H iida society 1 hese usually take their names from, 
towns or camping grounds, and are simply local groups 
ihe “family” was divided into households, and there 
were thus house chiefs, family thief*, and town chiefs 

The families had certain prtrogatives which they guarded 
jeilously, such a* the right to use certain personal, house, 
and canoe names and the right to wear certain objects or 
representations of objeits, and to carve them upon their 
houses or properly 4 these latter I have called * crests ’ 
They were generally representations of animals , but trees, 
shells, ind figures of objects used in daily life also occur 
I hey were originally obtained from some supernatural- 
being or by purchase from another family ” Ihe author 
is wise in refraining from the use of the word totem in- 
this connoction for, as he justly remarks, “ they have 
no proper totenne significance, their use being similar to 
that of ihe quartf rings in heraldry, to mark the sociaf 
position of the wearers ”, but the name “ totem-pole ” has- 
cn pt m beneith the illustrations of the poles carved with 
crests, placed on front of the houses (Plates 1 -111 ) 

1 he mthor is of opinion that the ' rrest system ” was 
* rooted in religion,’ and ihnt it mav have developed from 
t h* personal mamtou ” (p 113) 

The study of the Hilda sou d organisation is of pecuhir 
interest since it is possible to view the conflict aetuall) 
going on betwun the punly mdfernal family organisation* 
ind the paternal prop* rtv laws and the complexities result- 
mg therefrom It is to b* hoped that future observers wUT 
ippl) Dr Rivers’s gniealogic \\ methods to the investigation 
of the sociology of these ind other American tribes, as it 
would be sure to yield important results This method, 
however, was not published in time for Mr Swanton to* 
utilise it 

Turning to religious beliefs the Haida world is peopled 
with supernatural beings of the air, sea, and land , the 
sun is of comparative unimportant e and the moon belongs 
to the Raven dan Ihe chief of the Haida deities is- 
Power-of tht-Shming-Heavens who gives “ power ” to alf 
things, he is prayed to in sickness or sorrow and the 
tlouds are his blankets Owing to the character of the- 
country, the entanglement of land and sea, md the- 
impenetrable nature of the interior, all communication must 
bf by sea, and the supernatural beings of the sea have 
thus attained an exaggerated importance but a super- 
n Uural being can be destroyed “ by cutting its body in two 
and throwing a whetstone between the severed portions 
In their endeavours f o coalesce the two parts then grind 
themselves to nothing ” 

The shaman was “ possessed ” by a supernatural being, 
and became for the time being the supernatural being him- 
self The calling was generally hereditary in the family, 
descending from maternal unde to nephew but the youth 
had to qualify himself by training “ Spirits would come 
and look around a village to find 4 one who was clean r 
through whom they would act ” To become 44 qlean ” a 
man had to abstain from food for a long time A spirit 
once looking through the smoke-hole of a house, saw a 
vouth l)ing almost dead, 44 but he was so 4 dean ’ that 
he looked transparent 4 like glass * So the spirit entered 
him ” 

The volume, which is profusely illustrated deals also 
with secret societies and potlatches or the ceremonial 
giving away of property, and contains nearly 200 Haida 

stones 

The third and last part of the volume of the Kwakiutr 
texts 1 collected by Dr Boas and Mr Hunt is now pub- 
lished These folk-tales form a mine of treasures for the 
folklorist and are especially valuable as giving unbiased 
and unconscious evidence concerning custom and belief 

1 '* Kwakiuil Text* ' By Fr»n* Bo** and Gaorge Hunt Jeiup Nortb- 
Pacific T xpadition, vol Hi port 111 , 1905 * 
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Nuncrout aong* ar« givtn, many being songs of cannibals 
TW volunfi conclude* with a pr 4 m of each tale The 
Authors are to be congratulated on the termination of what 
must have been a laborious piece of work 

The study of the religion and myths of the Koryak 1 
is of particular interest, since these people are very little 
known, and they seem to have been successful in resisting 
the efforts of tHe Russians to convert them to Christianity, 
and to have preserved their primitive religion to a con- 
siderable extent 

The Supreme Being occupies an important position in 
the religious life of the Koryak, but the conception of him 
is vague Nothing is known of his world-creating activity, 
except that he sent down Bi£ Raven to our earth to 
establish order, and Big Raven is the founder of the world 
The One-on-High plays no active part in the myths which 
occiipy more than one-half of the volume, these deal 
almost exclusively with the life, travels, adventures, and 
tricks of Big Raven, hib children, and other relatives 
The value of this record is greatly increased by a compari- 
son of the Koryak myths with Kamchadal, Chukchee, 
Yukaghir, Mongol-Turk, and American mythologies 

Descriptions are given of the festivals and sacrifices, and 
customs at birth, death, and funerals many of the charms 
and sacred implements, and some of the ceremonies, are 
illustrated from photographs and drawings 

A C Haddov 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge — The electors to the Isaac Newton student 
ships give notice that in accordance with the regulations 
an election to a studentship will be held in the Lent term 
1907 These studentships are for the encouragement of 
study and research in astronomy (especially gravitational 
astronomy, but including other branches of astronomy and 
astronomical physics) and physical optics The student- 
ship Will be tenable for the term of three years from 
April 15, 1907 The emolument of the student will bi 
200J per annum, provided that the income of the fund is 
capable of bearing such charge Candidates for the 
studentship are invited to send in their applications to the 
Vice-Chancellor between January 16 and 26, 1907, together 
with testimonials and such other evidence as to their 
cjuah/uations and their proposed course of study or research 
-as they may think ht 

The State medicine syndicate reports that it has held 
two examinations in tropical medicine md hygiene during 
the past year At the January examination six candidates 
presented themselves three of whom passed and received 
diplomas At the August examination eleven candidates 
presented themselves, of whom ten passed and received 
diplomas The syndicate proposes to contribute out of the 
funds in its hands the sum of iso/ annually as part of 
the stipend of the reader in hvgiene 

Mr Finest Gardner, M P has been appointed a member 
of the board of electors to the professorship of agriculture 
.and Sir Walter Gilbey, Bart , an additional member of 
the board of agricultural studies 

The following have been appointed examiners for the 
natural sciences tripos — phjsics, Mr C T R Wilson 
and Mr J A McClelland chemistry. Dr Fenton and 
Mr H B Baker (Oxford), mineralogy, Mr A HuUhin- 
■son and Mr H L Bowman (Oxford) , geology Mr P 
Lake and Mr E J Garwood botany, Mr F F Black- 
man and Mr A G Tansley , zoology, Prof E W 
MacBride and Mr R C Punnett , physiology, Mr F G 
Hopkins and Dr T G Brodie (London) , and human 
anatomy, Mr 1 Manners Smith and Dr A Robinson 
^Victoria) 

The Mark Quested exhibition of bo/ a year for three 
yeqr* ending Christmas, 1999 has been awarded to F A 
Potts, of Trinity Hall, assistant to the superintendent of 
the museum of zoology 

The honorary degree of LL D has been conferred upon 
■Sir W H Perkin F R S , b\ the Johns Hopkins 
University, Baltimore 

1 "The Koryak, R«H*lon and Mythic By Waldemar fochelnon 
J««up North Pacific Expedition, voL vi part 1 , (905 
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A new building for the engineering department of the 
University of Pennsylvania was formally dedicated on 
October 19, and is said to be the largest and best equipped 
structure devoted to engineering education in the United 
States The cost, including equipment was 200,000? 

Thk council of University College London, has received 
from the committee and subscribers of the Carey Foster 
Testimonial Fund the sum of 143/ to be applied in the 
award of an annual prize in physics, to be known as the 
Carey Foster research prize This fund is the balance of 
that raised for the portrait of Dr Carey Foster which 
was presented to the council in July last 

We learn from Science that the Georgia I egislature has 
appropriated 20,000/ to erect and equip a building for 
the Agricultural College, and that the Ntw A ork State 
College of Agriculture at Cornell University has rereivi d 
a gift of 6000 1 for the foundation of six agricultural 
scholarships Our contemporary also states that the Uni- 
versity of Florida has been removed during the summer 
from its former position at Lake City to new grounds 
and new buildings at Gainsville, Fla Ihe new grounds 
comprise a tract of five hundred acres just outside the 
city limits of Gainsville 

In his report for 1906 on secondary education in Scot- 
land, Dr J Struthers the secretary to the Scotch 
Education Department, devotes a section to the teaching 
of science After directing attention to the satisfactory 
progress made in the secondary schools of Scotland in 
developing a sound and well-considered course of experi- 
mental science, the secretary remarks on a common mis- 
take in the practice of science teachers in allowing in- 
adequate time for the discussion of experimental exercises 
As one of the inspectors reported to the Department, 

unless frequent occasions are afforded for conference on 
tlass results, divergences, and conclusions, the work is 
apt to degenerate into a series of more or less isolated 
operations in which the pupils are found, rrot only lack- 
ing in their grasp of the subjects of studv, but deficient 
in their knowledge of the units thev are using and in their 
understanding of the constants they have determined M 
This failtng is not confined to Scottish st hinds, and 
teachers would do well to tike every precaution th it the 
experiments do not degenerate into mere recipes umntelli- 
gentlv worked through bv the pupils Unless the pupils 
icquire a comprehensiv e idea of the meaning of senes of 
< onnected experiments they ire obtaining littb hi Ip in 
learning how to emplov sen ntifii methods 

SOCIETIES AND ACADEMIES 

London 

Royal Society, June 21 - ,l Experimental Evidence of 
Ionic Migration in the N dural Diffusion of Acids and of 
Salts —Phenomena in the Diffusion of Fhrirolytes ’* Bv 
R G Currant* Communicated bv W A Shenstone, 
F R S 

Conclusions -The results as given in the present paper 
appear to ifford a <onsiderible body of d ita tending to 
Support the theory of Ncrnst and Planck 

So far as the author is aware, the method of studying 
band boundaries has been almost ontirdv confined to ex- 
periments in which batteries have been employed, as in the 
work of Orme Masson and of Steele 

The earlier experiments in jellies and the later experi 
ments with silver nitrate and calcium chloride show that 
very fairly sharp bands are obtunible without batteries 

The evidence goes to show that hydrogen 1011s move m 
advance of the diffusion front whereas other 10ns product 
their various “ effects M in the rear of the diffusion front 

Entomological Society October 3 — Mr F Merrificld, 
president, in the chair — Fxhibtttons — Commander I J 
Walkar A specimen of Calosoma sycophatita taken in 
Denny Wood, New Forest June ib f ygaeus equistrt* 
L , found in the Isle of Shcppev on Stptember 22 Sitariv 
muralis taken near Oxford in August by Mr A H 
Hamm varieties of Vanessa urtteai ir&ynms adtppt* 

I ycaena t carus c? » and of an almost blick form of Stream 
clathrata occurring at Streatlev Berks in August -all 
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taken this year — -G T Porrltt A series of Abraxas 
grossulanata , var varleyata , bred this year from a pairing 
of the variety, all the brood being of the variety none 
showing the least tendency to revett to the ordinary form 
— C P Plekstt A gynandromorphous specimen of 

Angerona prunana bred by him, and a <3 specimen of 
btdonta atomarta , caught at Folkestone, with six wingti 
— I W and H Campion Specimens of the rare 

dragon-fly Sympetrum fiavcolutn , taken near Epping 
in August last It was suggested that these were 
part of a migration of the species pu^h as occasionally 
tukes place — Dr F A Dlxoy Specimens of Nychttona 
medusa , Cram Pseudopontta paradoxa, Feld , Tertav 

stnegalensis, Boisd , Leuecrotita phans, Boisd , and 
I argta , Fabr Although there does not exist any direct 
evidence that ihc members of the genus Nychitonu are 
distasteful their habits are such as to suggest this mode 
of protection, and there is little doubt that they have served 
as models for other insects — H St j Donlxtliorp* 
Examples of Dinarda pygmaea , Wasm with our other 
three species, /) hagtnsi^ Wasm D dentata # Gr , ind 
D marluh, Kies with thor respective hosts —Or N 
Joy Species of ( otroplcra first recognised as British in 
iqo6 , a vara ty of I^athrobmm eJongatum L from South 
Devon, with entirelv black elytra and which he proposed to 
call var mgrun i, a lurious dull aberr ition of Aptirop^da 
globosa , III Hetcrothops tugra , Kr taken in moles’ 
nests and a spe ue s of Gnathoncus differing in certain 
i haracters from G rotundatu a Kugel, and which ociurs 
ilmost exclusively in birds* nest£ — G B Oliver \ 
meli mi C 4? of Actdalta margtne punctata Goeze and a 
mclmic cT of 1 suhscnceala, Haw both tak* n in \oith 
Cornwall this summer together with the typical forms for 
(OinpariMm, also a dirk aberration of Coi nonympha pam- 
phtlus, I inn taken in the same district — Pr*«ld*nt A 
series of S t Utita btlunarta , illustrating the remarkable 
mgulation of thr wings in these c x imples — Papers — The 
formation of a new nest by Lastus mger, the common black 
ant H W touthcomb* — Some notes on the dominant 
Mull* nan group of butterflies from the Potaro River district 
of British Guiana W J Kay* — A contribution to the 
classification of the Coleopterous family Passahdte G J 
Arrow. 

October 17 — Mr F Merrifield, president, in the 

chair — Exhibitions — H St J Donlxthorp* living 

specimens of the beetle Mononychus pseudacort found 
in pUnts of Ins foettdissima found at Niton, 
Isle of Wight —A H Jom* A collection of butterflies 
from Arosa, Switzerland, at 6000 f*et, uid varieties of 
Welanargta galatta and drgyamj titoiie, ^ » taken on the 
Splugen Pass in July also specimens from other localities 
for comparison W J K*yo A fine example of the re- 
markable moth Dractnta rurina, Pruce, from Trinidad 
The species bear*, a wonderful resemblam* to a decayed 
dead leaf, the patches on the wings suggesting the work 
of some leaf-mining insect — E M Dadd showed a number 
of Noctuids common to the British Isles and Germany, and 
dim ted attention to the constant differences between the pre- 
\ dent forms occurring in Fngland ind the prevailing forms 
of tin same speq 0 on the Continent —Dr F A Dlx*y 
Specimens of Ixia$ baltetrns, Fruhct, and Iluphtna tumtu 
1 abr remarking that the association between the two 

species must necessarily be Mullerian, and not Balesian — 
S A N Mvt A number of Lepidojptera selected from the 
collection made by him in N E Rhodesia, in 1904 ind 
1905, comprising the following rare and remarkable 
species — Melanttts Itbya , Distant Lipteiia homeyert, 
Dewit/, PcnfiJa peucetta , Hew Catothrysops gtgantia , 
Trim Cmns pcthutlt , Dewitz and L rents rosa Hew , 
which ire evidently two distinct species and Crctttdonumas 
iaticordia t Ilopff , lh* mimic of the last two species Also 
two remarkable species of the genus Aphnteus — including 
the female, so raiely taken in this genus— Acraea mitaltca 
Boisd , and tcraea anemosa, Hew , with two remarkable 
moths showing a close mimetic resunhlancc to them The 
exhibitor further stated that his collection should prove 
interesting as regards seasonal forms, especially in the 
Ac weiruo and Pjeribae, of which he showed additional 
examples * 
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Royal Microscopical Society, October 17 —Mr A* K. 
Disney, vice-president, in the chair — < CornuHb uefula, 
a species of Mycetosoa new to Bntam J M Coon* For 
the first time a complete description was given of all the 
stages of this organism, previous description* being limited 
to the mature plasmodicarp and its contents 

Physical Society, Octoher 2 6 — Pto* T Perry, F R.$ 
president, in the chair — The strength and behaviour of 
ductile materials under combined stress W A loaMs. 
In former tests of materials under combined stress either 
the ultimate strength or elastic limit stress has been con- 
sidered, and the tensions have been applied either directly, 
or by internal pressure in the case of thin tubes, t>o that 
the distribution of stress was approximately uniform The 
present experiments were made on bars j-tnch diameter, 
subjected to bending and twisting to reproduce the irregular 
distribution of stress occurring in practice The yield- 
point was selected as the criterion of strength, but it is 
open to more than one specification Here the stress corre- 
sponding to the first sign of yield was not taken, but that 
given by the intersection of the two parts of the stress- 
strain diagram corresponding to perfect elasticity and com- 
plete viela so that the intermediate state was neglected 
1 he critical bending moment was found to be greater than 
the yield torque, jbbo and 3400 lbs ins , and plotting the 
corresponding bending and twisting moments the ellipse 
gave the closest approximation to the results — Ihe 
behaviour of iron under weak periodic magnetising forces 
J M Baldwin 1 he behaviour of iron in strong 
altera ilin$j fields has been studied by many observers, and 
the induction in iron when plutcd in both strong and weak 
fields has been thoroughly examined by static methods 
but up to the present no results have been published of 
the induction in weak alternating fields The author has 
now, however succeeded, by means of I yle’s wave-tracer 
(for description of which see Phil Mag , vol vi , p 549) 
in examining the induction in periodically varying helds 
down lo extremely low unplitudes The principal point* 
brought out are as follows — (1) the permeability satisfies 
a lirnar law throbgh a considerable range for weak fields 
diminishing to » minimum about 150 vs the amplitude of 
the field diminishes (2) as the held diminishes th^ differ- 
ence in phase between the induction and the nngnetising 
force tends to disappear and (3) at the same time the 
hWeiesis losses become very small, (4) frequency at these 
low v dues of the field h'is practically no influence on the 
results obtained — Fluorescence and magnetic rotation 

spectra of sodium vapour and their analysis Prof R W 
Wood \fter recapitulating the descriptions of the ex- 
perimental arrangements given in previous papers, the 
author d< scribes the work done during the present year in 
photographing magnetic rot ition and fluorescent spectra 
\ 12 feet grating a specially constructed three-prism 

spectrograph, and a monochromatic illuminator were used 
Challenger Society, Orto^er 31 —Prof d’A W 
Thompson in the chair —Preliminary note on a method of 
delecting successive moults of the same species among 
Crustacea Dr Fowlsr The uncertainty of connecting 
together in series the successive stages of larvae captured 
in low -net hauls is great, especially if the general form 
and ippondages differ at different moults Brooks noticed 
twentv vears ago a curious numerical relation bctw*en 
the lengths of four specimens of stomatopod larvae, which 
appears to be capable of expansion into a regular law 
and if the larvae captured be sorted at first by general 
morphological similarity and by constant association in 
the same hauls, it seems probable that this law will give 
the kev to their relationship The author had measured 
and si xpcI more than 400 specimens of Canchoeem 
subarcuata L\aus — macrochetra MUUer The males and 
females each fell into three groups when arranged by 
lengths, when the frequency of the lengths occurring in 
each group was plotted each formed a small " cuiVe of 
frequenc) ” and the mean length of each group when 
multiplied by a certain factor (found experimentally) yielded 
the mean of the next highest group, the extremes, 
similarly multiplied Yielded, approximately, the extremes 
of the next highest curve The factor is different for 
males and for females and seems to be an expression of 
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the percentage of its total length by which the animal 
increases between two moults , this is apparently con- 
stant for every moult This law la also very clearly 
observable when applied to the measurements of lobster 
larvae recorded by Herrick — Three graphic methods of 
recording temperature observations in use in the section 
of the International Investigations of the North Sea con- 
ducted by the Scottish Fishery Board Prof d’A 
Thompson. One method recorded the surface tempera- 
tures at any date and any position along a given line, 
another the temperature at any date and depth at a given 
position , the third showed the daily sequence of tempera- 
tures for the yqpr at am given position m the form of 
sine curves 

Llnnean Society, November 1 — Prof W A Hardman, 
FR S , president, in the chair — lhe structure of bamboo 
leaves bir Dietrich Brandi*. While the leaves ot other 
grasses exhibit a great variety of structure, those of 
bamboos are exceedingly uniform In bud they are always 
convolute, they all have in the upper epidermis, alternating 
with the longitudinal nerves, bund* of large bulliforin cells 
known us motor-cells In most species these motor-cell? 
are filled, entirely or partially, with solid bodies of silica 
Between the bands of bulliform cells and the longitudinal 
nerves, bamboos (with one fMtption so far as known, 
Chusquea ptntfoha , of south-east Brazil) have large 
apparent cavities, which are completely Idled by large flat 
thin-walled cells, lying one over the other, like the leaves 
of a book Ihis tissue is entirely different from that which 
in a young state, fills the cavities in the leaves of Glycerta 
aquattca, G fluitans , and other aquatic grasses lhe 
species placed by Dr Stapf in ** Flora Capensis ” in the 
new tribe Phareae have, so far as known, leaves with a 
structure similar to bamboo — Crustacea from the Inland 
Sea of Japan Dr J G D* Man Thirty -nine speues 

were fully described, and ambiguities in previous authors 
cleared up —lhe systematic position of Hectorella 
caespttosa. Hook f Prof A J Cwart Ihis plant has 

been regarded as belonging to the Portulaceae, but the 
author suggested it might b( tiansferred to the Caryo 
phyllaceje 

Mathematical Society, November 8 — Annual general 
meeting — Prof A R borsyth president, in the chair- 
Partial differential 1 quations some criticisms and some 
suggestions Presidential address by Prof Forayth The 
address dealt chiefly with the present state of the methods 
of practical integration , a number of exceptional cases in re 
gard either to method or classification, were pointed out, and 
various gaps in the theory were indicated Some sugges- 
tions as to hopeful lines of advance were made —Harmonic 
expansions of functions of two variables Prof A C 

Dixon A function of two real variables having i con 
sideriblc degree of generality, is expanded in a doubh 
series each trrm of which is the product of two functions 
lontaming the two variables separately, and also contain- 
ing parametirs which differ from term to term of the series 
lhe series is trinsformed into a multiple integral Thf 
series that are founded on this exp msion ire found to be 
fqually complete with double Touricr’s scries— -The 
inversion of a definite integral H Batsman The paper 
cuntuins a classification of integral equations of the first 
kind, two practical methods of proceeding to a solution 
and a number of illustrative examples — Partial differential 
coefficients and repeated limits in general Dr L W 
HoftMon. Among the matters treated is the formulation 
of the most general conditions in which the equ ition 

/ d//\ d / 3/A 
dr \dv) dv \di/ 

hold* good — BhcklundS transfoi mation and the partial 
differential equation y, c) J E Oampbeii The 

form of differential equation in the title includes the differ- 
ential equation of all pseudospheret,, or surfaces of constant 
negative curvature In this case the equation admits of 
being transformed into itself by a transformation due to 
Bttcklund The transformation succeeds also in one ottur 
Case — Subgroups of a finite Abelian group H Hilton — 
The genenu solution of Laplace s equation in n dimensions 
G N Watson. 
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Manchester 

Literary and Philosophical Society, October 26 — 
*>ir William H Bailey, president, in the chair — A develop 
ment of the atomic theory which correlates chemical and 
crystalline structure and leads to a demonstration of the 
nature of valency Prof W J Fop* and W Barlow 

October 30 —Mr Charles Bailey in the chair — (1) A 
journey to North-East Rhodesiu dining 1904 and J905 , 
la) a collection of birds from North 1 1st Rhodesia S A 
Nmvs 

Paris 

Academy of Sciences, November 3 — M H Poincare in 
the chair — The alcohol) ms of fatly bodies A Hallpr. 
The hydrolysis of fatty substances by an aqueous solution 
of various ands is. well known The author has found 
that if the acids are employed in alcoholic instead of 
aqueous solution the glycerol is split off as before, but the 
alkyl ester of the acid is formed, and hence the process 
may be fitly called alcoholysis All fatty bodips wh itever 
their constitution or consistency, undergo this change with 
more or less fa< ility Full details are given of the methods 
used in carrying out this reaction, which has been applied 
to a large number of glycerides Owing to the low 
temperature at which the reaction can be completed, the 
replacement of water by alcohol possesses certain 
advantages, — The transformation of volcanic rocks into 
phosphate of alumina under the influence of products of 
physiological origin A Lacroix lhe change takes place 
under the influence of the excrement of sea birds - The 
seeds and flowers of Callipteris M QrmncTKury The 
frequent presence, along with Callipteris, in the neighbour 
hood of Autun, of seeds catalogued thirty years ago under 
the name of Carpoltthes vartabtlts , found with an intimate 
mixture of the same seeds with Call conferta in the coal 
dej*>sits of Bert, formed exclusively of this fossil, led the 
author to the view that these belonged to the same plants 
In the present paper in account is given of a study of the 
flora of the Autun boghead which confirms this view — Ihe 
perturbations of Vesta depending on the product of the 
masses of Jupiter and Mars M Lovaau — Certain linear 
groups L 4 on Autonne — The potentials of an attracting 
volume the density of which satisfies the equation of 
Laplace A Korn — Certain kathode rays P VHIanf 
Some remarks on the nature of the non-deviabU rays 
observed in a Crookes’s bulb by J J Thomson — J he 
i stablishment of on fxclusive correspondence incltpendent 
of svntomsation, between a transmitting post and one of 
the itceiving posts of 1 wirihss telemechanu al instilla- 
tion 1 douard Branly - lhe conditions of preupiUtion and 
re dissolution of melalln sulphides H Baubigny Re 
marks on a piper by M G Brum ind Padoa, the uithor 
referring to pipers by hinmlf on the same subject pub 
hshed in 1H82 and 18R9 - The g ises observed in thr attack 
of tantihte by potash G Chabri* and F Lav&lloi* 
Experiments on tantahte ind the corresponding ferrous 
titanate show that the hvdrogen observed in the reaction 
with potash is not present in the mineral, but is due to i 
chemic U reaction bMwein ferrous oxide and the alkali — 
Contribution to the study of st lemum (Tchsner 
do Coninck B) t lie n dui tion of s lemous o\id« bv 
glucose, an amorphous bruk-red selenium is produced 
Ihis dissolves gradually in concentrated sulphuric acid 
forming SeSO, This htbr substmre m contact with 
water deposits a ihw stabh variety of selenium, the prop r 
ties of which ire d* titled — lhe chlorin ition of paraldehvdt 
and on hutvrn thloril P Preundler — Phenyl migration 
the structure of th< intermediate compounds M 
TifTenaau - Study of the constitutional formul c of some 
dimethyl mthracenes Junes Lavaux — The toxicity ol 
some rare i arths thr ir action on various ft rim niations 
Alexandre Hdb*rt Thf sulphites of thorium orium 
Dnthinum, and zirconium possess certain toxic powers 
Kxperwirnts on frogs, fish, the seeds of plants, Aspngillus 
veast, diastase and emulsin ire described — An albumin 
extracted from the eggs of fish comparison with the 
vitelline from hens eggs I- Hugeunanq B\ hvdmhsis 
with dilutt sulphuric acid the albumin from the egg of 
( lupea Harenius (clupeovtne) gave arginine histidine 
lysine nminovaleru mid Mrosim !wicin< , alanine serme 
phenylalanine and isparfic acid These correspond rlosi !\ 
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with the products of hydrolysis of egg-albumin, but the 
ratios m which the various substances are produced 
differ In the two cases — The liquid crystals of ammonium 
oleate bred Wall# rent. — The indirect actions of elec- 
tricity on germination Pierre L*#*ff* — The hUtological 
structure and development of the osseous tissue in ectro- 
melian monsters J ftalmon —Cytology and pathogeny of 
spermatic cysts J labrasto. — The development of poly* 
genesis and the theory of concrescence Jan Twr — The 
dislocations of the edge of the Central Plateau between 
Youlte and Vans (Ardfcche) £mile Hauf. — The Jurassic 
strata in Greece Carl R*nx. — The archaean substratum of 
the globe and the mechanism of geodvnarnical actions E 
Uourdy. — 1 he clrcumremthal rainbow Louis Inton 

New South Wales 

Linnsan Society, Septeml*r 26 —Mr T S eel, president, 
in the chair — The sound (and lake) basins of New 
Zealand and the cartons of Eastern Australia in their 
bearing on the theory of the peneplain E C Andrew*. 
An attempt from an examination of Eastern Australian 
-and New Zealand geographical t>pes, to prove Prof 
Davis’s contention that the greater number of plateaus 
of erosion are elevated peneplains formed at or near sea- 
Jtvel Streams speedily cut profound cartons, the bases 
of which, even prior to the passing away of the individu- 
ality of the central plateau, approximate closely to the 
level pf the main water body into which they are dis- 
charging Large floods determine those channel grades, 
the normal stream being functional in aggrading the 
holes formed below main or temporary base-level bv 
the storm waters The lake and sound basins of New 
Zealand represent holes ploughed out below base-level 
by swiftly converging glaciers and are analogous to 
the deep flood holes found in river beds — \ correlation 
of contour, climate, and coal a contribution to the 
physiography of New South Wales T Griffith Taylor. 
It is submitted that the rivers of the Murray Darling 
system show evidence of the influence of Terrel’s law on 
their courses The gap in the Gre u Divide situated near 
Casstlis is due to the shifting of the Divide by the Gojul 
burn River The cutting action of this river has been 
determined by the lower *' coefficient of resistance ** of the 
Permo-Carboniferous Coal-meafures The relation of the 
temperature lines and of the tines of rainfall is shown to 
be influenced by this Geocol — 1 he stinging property of 
the giant nettle-tree (/ aportca gigas Wedd ) Dr J M 
Petri* The physiological action is shown to be due to 
the free acid existing in a concentrated form in the hairs 
which are hollow siliceous tubes, and it differs from the 
sting of the common nettle only in degree Laporlea 

■contains ninety limes more free acid than the common 
nettle —A striking example of river-capture in the roast it 
•districts of New South Wales Dr \V f» Woolnptiffh 

.and I Griffith Taylor The authors have examined the 
topogr iphicat rtl itions of the bend in the Shonlhaven 
River near Marulan Field evidence shows the existence 
of a fairly well-defined ancient river-channel connecting 
the Shoalh iven and Wollondilh watersheds Along this 
line are well-defined coarse river-gravels derived from the 
southward The structure of this former nver-channel is 
di scribed Tt is pointed out that other instances of capture 
of W ollondilly water by branch* s of the Shoalhaven arft 
imminent for instance, in the neighbourhood of Bunda- 
noon —Supplement to the “ Revision of the CicindplidT 
of Australia ” Dr T G Sloan*.— Descriptions of new 
species of Lomaptera (Coleoptera Scarabaeidce, subfamily 
Cetonides) A M Lm Two species are described, from 
specimens obtained by Mr H Hacker at Co$n, NQ, a 
district which appears to be rich in showy beetles 
especially in Cetonids and Longicorns 

DIARY OF SOCIETIES 

TKVKSDA F, No\ ember x 5 

Royal Society, at 4 30 —Calcium •< an Absorbent of Gaset, and Its 
Application* in th« Production of High Vacua and for Spftclroftooptc 
Research F Soddy —A Moth >d of Gauging by Evaporatt in the Degree 
of High Vacua (Addendum to Mr F Soddy* Paper) A J Barry —The 
Effact of Temperature on the Activity of Radium and it* Transformation 
ProT'Ct* Dr H L Hron^n —On the Reframve Indices of Ga«eoa» 
Potassium, Zinc, Cadmium, Mercury Arsenic, Selenium and Tellurium 
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C Cuthbertsoo mod E, P Metcalf*.— The Photo-aUcpfe Fstiggeof 
H S AUeq , 

Chemical Society, at ft. 30 .— On the Determination of tba Rata or Cfea- 
mica! Change by Mens irement of Gases Evolved fit tamploagb. 
—XanthoxaUnU and Us Analogues S Ruhemann » 

Lin naan Society, at 8 —Recent Researches In Norway Horace W 
M<mckton 

FRIDAY . Noxkmmr 16 

Institution or Mechanical Engineer*. at S —Steam m a Kotin 
Power for Public 9arvice Vehicles T Clark sou. 

MONO i K. Nov ambri 19. 

London Institution, at 5 —Musical Sands Cecil Carns-WUaon 

Roval Geographical Society, at 8 30 —The SeycbeUe Islands J 
Stanley Gardiner 

Sociological Society, at 6.— Japanese Character Prof Motor*. 

Society of Arts, at 8 —The Nutrition of the Plant A D Hall. 

TUESDAY, November so. 

Institution of Civil Engineers, at 8 — Slngle-pbasa Electric Traction 
(Discussion) C K Jenkin y 

Royal Statistical Society, at 5 — Pre»idenuar Address Sir Richard 
B Martin, Bart 

Anthropological I nstitute, at 8 15 —A Vint to ih« Hopi Indians of 
Oraibi W Crtwdxm — On the Relative Statures of Men with Long 
Heads, Short Heads, ami those with Intermediate Heads, in the 
Museum, Driffield J R Mortimer 

WEDNESDAY Not ember 31 

Entomological Society, at 8 —Studies of the Blattidse (il ) R. 
Sh el ford —Note* on the Life history of TrocAdmot cut drt tvuf arms, 
La*p Hon N Charles Rothschild 

Royai Microscopical Society at 8 —The Use of a Top Stop for Devel 
oi>ing Latent Power* of the Microscope J W Gordon 

Society of Aets, at 8 —Opening Address by Sir Steuart Colvin 
Hayley KCSJ 

Royal Meteorological Society, at 7 30.— The International Congress 
on Polar Kxploration at Brussel*, September 1906 Dr H R- Mill — 
The Abnormal Weather of tbe Pam Summei, and some of it* Effects 
W Marriott 

Cbolocical Society at 8 —On the Skull and Greater Portion of the 
Skeleton of Comopholts crassidetu, from the Wealden Shales of Atierfieid 
Gale of Wight) Reginald W Hooley —The fCimenage Clay and 
Coral lum Rocks of the Neighbourhood of Brill (Buckinghamshire) A 
Morley Davies 

THURSDAY Nomcmser a» 

Roval Society at 4 30 — Probable Pafwrx Studies on the Development 
of Larval Nephndta , Part 11 Poiyuordius Dr Creuwell Shearer — The 
Structure ot Nerve Fibre* Prof } S Macdonald —On Opeonins in 
Relation to Red Blood Cell* Dr J O Wakeiin B^rratt —On the 
fnheritance of Certain Invisible Ch aracten in Peas R H Lock — The 
Influence of Incieased Biromttnc Pressure on Man, No. a Leonard 
Hill, F R S , and M G Greenwood 

Institution ok Ei ectrical Engineers at 8 — Selection and Tcurng ol 
Material* for Construction of Electric Machinery Prof J Epstein 

FRIDAY Nov emiikk ai 

Physical Society, at 5 —On the Electrical Radiation from Bent Antennae 
Prof J A Fleming — Auroral and Sun-spot t* requenctes contrasted Ur 
C Chree —The Electrical Resistance of Alloys Dr R 3 Willows. 
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THURSDAY, NOVEMBER 22, 1906 

, A BIBLIOGRAPHY OF PHILOSOPHY 
BkMcnary of Philosophy and Psychology Edited by 
Prof. J Mark Baldwin Vol 111 Two parts Part 1 , 
PP xxtv+542, part n, pp vl + 543-1192 (New 
Yorks The Macmillan Company, London Mac- 
millan and Co , Ltd , 1905 ) Price 4 2s net 

W ITH the publication of this “ Bibliography of 
Philosophy, Psychology, and Cognate Sub- 
jects, ** Prof Baldwin *s great enterprise cOmes to an 
end, and he and his collaborators arc to be congratu- 
lated on the successful completion of a work that 
Will be indispensable to the teacher and student of 
philosophy The compiler of this latest volume, Dr 
Benjamin Rand, of Harvard, will m particular receive 
the thanks of those w r ho hitherto have painfully had 
to make their own bibliographies from Jahres- 
bertchte and various popular indexes and who in 
the fulness of their ignorance ha\e not been able to 
neglect even the humble catalogue of the Leipzig 
bookseller 

The work does not profess to give references to 
books and articles that have ippeared since 1902 , but 
up to that date it seems to be very complete, at any 
rate a first perusal does not reveal very startling 
omissions Psycliology is, of course, one of the 
strongest ft atures of the Dictionary , and of this 
present volume, of which it occupies 280 pages, and 
the editor points out in a prefatory note that the 
annual volumes of the Psychological Index from 
1902 may be regarded as a supplement of this 
Dictionary Accordingly, those who possess this 
Dictionary and secure the index each year from 1902 
“will have for Psychology an exhaustive Bibho- 
graphv , and for the other topics of this volume one 
that is selective and fairly adequate, continuing in- 
definitely into the future ” 

The scheme of the volume seems to cover all the 
ground, and the headings are well arranged The 
first part is occupied with a few pages containing a 
bibliography of bibliographies, then about fifty pages 
of general works on the history of philosophy , then 
come about 500 pages on philosophic rs, their works, 
and works upon them We note that Aristotle has 
twenty-four pages assigned to him, Darwin five, 
Kant thirty-four, and Plato nineteen Naturally there 
has been some hesitation in selecting for this colum- 
barium any but the most prominent of living philo- 
sophers * Wundt is there, and Bain (though he* was 
alive in 1902), but not Mr F H Bradley or Mr 
Shadworth Hodgson Those, however, who have not 
attained a place beside Plato and Aristotle, and soim 
91 * hundred of the majestic dead, have tardy justice 
done them under the later head 11 Systematic Philo- 
sophy Systems and Essays ” Under systematic 
philosophy we have such further headings as 
atomism, evolution (only eight pages 1), materialism, 
positivism, teleology, and the like Then come the 
sections of logic, aesthetics, philosophy of religion 
^ethica, and psychology The biologist and the student 
of the physical side of mental processes will note that 
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to the brain and its functional are given fifteen pages, 
to heredity tw r o to the nervous system ten, to sensation 
and the senses ibout thirty -eight The arrangement 
under each heading is, of course alphabetic d accord- 
ing to the names of the writers, which are generally 
printed in heavv type The main references to epoch- 
making works — and to some not epoch-making— are 
followed immediately by a note of the important 
reviews that greeted thyir appearing One must 
heartily commend the fulness with which, c % under 
atomism, we have the references to Vnstotlc’s dis- 
cussions of the topic Ph\s II , 4 190 1 25, III , 4 
203 1 22 But perhaps m dealing with important 

Greek and Latin authors an attempt should hive been 
made to distinguish translations and commentaries 
^Without being captious, however, we must com- 
plain that the number of misprints is a little too large 
It ts irritating to have to inquire whether some new 
writer or thinker his suddenly appeared whose name 
differs from someone of comparative fame only in 
one of the initial letters H for or G for S or C 
for F Such misprints must occur, but woo to the 
editor or proof-reader of a hihhogriphy in which mis 
prints attain more than a certain proportion 

“•* " 

THfi ROVlhCE OF THE EARTH A SO MAS 

The Human Fpu 1 he Prehistoric Story of Man- 
kind By John Frederick Rowbntham Pp 214 
(\ ondon Gay and Bird, n d ) 

T HE author of this rt markable publication, like 
the Mayor of Coqutrico in “Genevieve de 
Brabant,* is by no me uis averse to blowing his own 
trumpet, accordingly he announces to the yvorld it 
large on the title-p ige of his work, th U it is “the 
twelfth Fpic Poem of the world”, he ilso modestly 
states that he is “The Homer of Modern Times ** 
Such eouiagc deserves our ipplause, even if wc fail 
to recognise the modern representative of Greek 
poetry in Mr Rowbotham 

Th< author begins with the evolution of the earth 
and the* origin of li ft and strives to shoyy the changes 
undergone b\ the inorganic world md the gradual 
appearance of lowly marine beings in the Cambrian 
and Silurian seis Of pottic finues the author 
nothing lacks, but of naturil history lore his stock is 
meagre — 

“ Much fear I him who armed with tlaws and quills 
Steals stealthily along the weedy mire 
I dread the shape who bears the bristling gills 
Which seem with rage and venom to respire 
Bui chiefly do I fear the lobster dire 
hour claws he wears, his quarry to assail, 

Two spears he brandishes to wreak his ire, 

Invulnerable gleams his quilted mall 

O’er such stupendous foe nought living can prevail “ 
(p 2 7> v 35) 

Wc are quite at a loss to fit the author’s descrip- 
tion with any Silurian, or, indeed, any other fossil 
arthropod 1 

We are next favoured with a view of the Old Red 
Sandstone period and its armoured fishes , then of the 
“ Agt of Trees “ One mighty Suncfcrbund earth’s 
surface seemed which with evaporating moisture 

steamed, M but though we surmise this to be a view 
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of the Coil period, the author does not hint at any 
definite geological fact, s ive that mosses and hull- 
rusht i (quer> f* quist tacem) became gigantic trees 
After upheavals m the Permian period we trrive at 
the “Age of Monsters,” by which the author means 
the Ichthyosaurus and the Plesiosaurus, which (after 
Blake’s picture in Hawkins’s “ Sea Dragons ”) have 
a might) battle, the Ichthyosaurus coming off con- 
queror YVe are next introduced to “ The Giant 
Newt” (probably the Pariasaurus ■'J, then to the 
Atlantosaurus, moving with his head in the clouds’ 
Pages of grandiloquent poetr), after the pattern of 
Pope’s translation of Homer’s Hi id, are devoted 
to on impossible battle between herds of armed 
herbivorous Dinosaurs and armies of carnivorous 
ones, the author apparently being unaware that the 
latte r were extremely few in number compared with 
the former, just as the herbivorous mammals were as 
a thousand to one carnivore on the African plains 
before “man the destroyer” came upon the scene 
with his “ shooting-iron ” 

1 And howls of anguish and of beasts dismayed 
Strike on the air In crowded cohort stand 
The monsters of tht plains, begirt on everv hand 
Their roaring foes less huge, hul of a shape 
Obscene and foul bevond a parallel, 

Rush on to decimate with jaws agape 

1 he rirnmnls thus enclosed These slowly fell” (p, 58, 
vv 40, 41) 

In canto the tenth the author gives us “ Y Day with 
an Iguanodon,” and with the late Mr ] L Toole 
we are inclined to exclaim, “oh 1 uhU a dav we ire 
having ” 

“ In ten enormous strides he fared a mile 
Towering ibo\< the tre^ tops is h« strode 
Ht soon was in his drn amid the ferns bestowed " 
(p 69, v 31) 

In the eleventh canto wt reach the Tertnrv period, 
md have the first glimpse of apt -like man reflecting 
on the scent from a tret overlooking a pool at whuh 
the Dinothtrium, Pakeotht rium, Anoplotherium, 
Mistodon, Dinoteris, Megatherium, md Mvlodon (is 
was their habit’) came down to slake their afternoon 
thirst I he author is so pleased with this idea that 
hi repeats on pp 7b, 77, vv 32 and ^8 and p X2 
v 1 j;, the same set ne 

Ht giM s on (in canto thirteen) to describe “The 
L irthh Piiidise,” and on pp 85, 86, givts in un- 
lovely picturt of humanit\ in its carl) st ige, but on 
p 87, vv -27— 34 , evolvts from the baser herd » 
superior pur endowed with finer instincts, but on 
p Sq, \ ^ ht idmits - 

“ Yet wtri thp) both but brutish beasts amid 
That g irdpn of ddights, that Paradisi , ’ &c 
I he null on lank ind shugg) shanks upreartd, 

\\hns( hreasi md baik unsightly bristh s drupe 
Whose monstrous ^nout protubirant appeared, 

Whose brytish jaws seemed evermore to gape 
With teetS and tusks of dire revolting shape ” (p 89, 
V 36) 

The flood follows, then cave-dwellers arc depicted, 
and £he use made of stones as we ipons, of skins ts 
clothing, and the* discovery of fire making, the sling, 
the spear, bow md arrows and so on 
Thi whole material is woven up into a poetic and 
exaggerited form which to our way of thinking, 
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renders it highly unsatisfactory Kitchen-middens, 
lake-dwellings, the continent of Atlantis, the capture 
of the first horse, the potter’s art, the origin of orna- 
ments, of music, singing and dancing, are intro- 
duced Then legends are touched upon, the domesti- 
cation of the dog, the wandering minstrel, and. lastly, 
a legend of the “ Ice age ” into whtctl we oanpot 
follow the learned author Mr Rowbotharo’s 
legendary lore and his talent for versification may be 
admirable, but his geology and palecozoology are 
extremely sh idy, and we do not recommend him as 
a guide to follbw in his reconstructions of the past 
history of the earth or of prehistoric man 


MAI HEMATICS FOR SCHOOLS 

(1) Llementary Geometry based oh Eucltd*s Elements 
By F Purser Pp vn+121 (Dublin Hodges, 
Figgis and Co, Ltd , London Ia^ngmans, Green 
and Co , 1 906 ) 

(2) Geometry, 7 heorettcal and Practical Part 1 By 
\V P Workman and A G Cracknell Pp X + 35C; 
(London Lmvcrsit) Tutorial Press, I td , u>o6 ) 
Price 3s bd 

(}) t Umentary Gtometry Books vi and mi By 

\V M Baker md A A Bourne Pp 390-477 
(London G Bell and Sons, 1906 ) Price is bd 

(4) 1 Shilling \nthmettc By S L Lonev and 

L W Grenville Pp iSb+\\iv (London M ic- 
mill in and Co, Ltd, 190b) Price, with answers, 
iv bd 

(5) Junior Anthmitu , with Answers By \Y r G 

Borchardt Pp vm + 221 + xl (London Rivmg- 

tons, 190b ) Price 2s 

(b) ] Junior \rithinthc Bv C Ptndlcbur\, assisted 
bv 1 E Robinson Pp xu + 204 (London 

(i Bell and Sons, 190b ) Price 15 bd 

(7) 4 Preliminary ( onrse in Differential and hittgral 

Cabalas B> A H Angus Pp vi -b 108 

(London 1 ongmans, Green ind Co , 1906 ) 

Price 2v bd 

(8) 1 College Ugibra By Prof H B Fine Pp 
vm + 59^ (London -md Boston Ginn and Co , 
n d ) Price bs bd 

(9) A Xeu> Trigonometry for Btginturs Bv R F 
D’Yrcv Pp vm + 84 (London Mothutn and 
Co , n d ) Price 2 s bd 

(10) EUrnentary Descrtpltvt. Geometry By C H 

McLeod Pp ix+118 (New York John Wiley 

md Sons, London Chapman and Hall, Ltd, 
1905 ) Price 6s bd net 

(1) T\ Mr Purser's “ Geometrv ” the subject-matter 
i corresponds essentially with that of the first^ 
six books of Euclid, and the treatment is on sim^jjfj 
lines, but the propositions are differently arranged, 
md a n grouped, with the object of showing ttfe 
reasons for the sequence adopted Euclid’s defini- 
tions of parallels and proportion are adhered to, 
though the defective statement of the former on 
p 1 7 must be due to an overfight No exercises are 
provided, md teachers will find little to induce them 
to adopt the book in their classes 

(2) In the “ Geometry ” b\ Messrs Workman and 
Cracknell we have a very full treatment of angles, 
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parallels, triangles, parallelograms, and circles, with 
areas* loci, and symmetrical figures There is a 
short introductory course of experimental geometry, 
followed by' a preliminary chapter on the “ science 
of geometry/’ in which fundamental concepts, 
axiorrts, and deductive processes are discussed Thus 
prepared, practical w p ork and logical development pro- 
ceed together There are ext ruses in ibundince of 
all types, theoretical, constructive and numerical, the 
answers to the latter being given There is a useful 
index of terms, and a collected list of propositions 
very convenient for reference The book should prove 
of great value to teachers and pupils alike, and seems 
altogether good 

(3) The new volume bv Messrs Baker and Bourne 
deals with tly geometry of three-dimensional space 
Book vi corresponds with Luihd \i , and Book vn 
gives the mensuration of the simple geometrical 
solids The high standard of the authors’ previous 
work is maintained The treatment is clear ind con- 
cise the printing is excellent, and use ful s< ts of 
exeruses are provided for tliss work 

(4) The “ Shilling Arithmetic ” bv Messrs Lonev 
and Grenville is a h indy little volume intended more 
expect illy for use in secondary schools, and consist- 
ing mainly of a very large collection of graduated 
examples with explinitory notes Ph\sical is well 
as commercial arithmetic is represented, though ex- 
amples of the latter t\pe predominate Answers are 
given at the end, and altogether the book is very 
suitable for its purpose 

(5) Mr Borch irdt’s “Junior Arithmetic” is verv 
like the one just noticed, but more use is m tdc 
of graphs the commercial type of exercise is less 
prominent, and the treitment follows more close h 
the scheme of the committee of the Mathematic il 
Association \ special feature of the book is a set 
of 385 examples arranged is 1 griduated sit of fifty - 
five test papers covering the whole subject 1 he 
course will form a good preparation foi the Oxford 
and Cambridge locals, the London matriculation, and 
similar eximmations 

(f>) The “Junior \nthmotic ” bv Mi ssrs Pe ndlc- 
burv and Robinson is verv similar in characti r to the 
two just mentioned, ind is well suitid for use under 
similar conditions In ill three there m too m my 
exercises of the kind “If 120 men can build a house 
bo feet high in davs how many men will it taki 
to build one 55 feet high m to days'” But thi 
teaichir can delete these and still have ample choice 
The book tan be obt uned with or without answers 

(7) Many students rightly wish to acquire in 
flementarv working knovy ledge of the calculus at i 
comparatively early st ige By such the prehmin iry 
course of Mr \ngus will be apprecutcd The f author 
confines himself to the algebrm tl, trigonometric il, 
and exponential functions, tnd h is thus space av ni- 
bble for ample illustration There seems to be 1 
want of clearness in the author’s notion of a rate , 
for instance, on p 27, where in the expre ssion 
cA /aD=** , D*/2, relating to a sphere, \ denoting 
volume, he puts d\ equal to 7 5 cubic inches per 
sciond, a statement which must perplex a thoughtful 
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student However the book is a good one, and can 
be recommended to beginners who have some know- 
ledge of squared paper work 
(8) The “ College Algebra ” by Mr Fine is a ver> 
masterly and fascinating treitment of the subject 
whether from the standpoint of logical completeness 
or of practical computation The book is divided into 
two parts the first and smaller of which establishes 
the fundamental laws of operation for numbers, 
rational and irrational, imaginary and complex the 
discussion being based “on the notion of cirdinal 
number and the notion of order, as exhibited in the 
first instance in the natural scale 1, 2, 3 ” 

The second and main part of the work deals most 
thoroughly with the successive developments, and 
carries the subject so far as to include, in the 1 iter 
portions, the theorv and solution of cubic and bi- 
quadratic equations determinants, the binomial, ex 
ponential, and logarithmic series, the properties of 
continuous functions, &c The volume is beiutifully 
printed and whether tdopted or not is i text-book 
in this countrv so 1 xcellent a treatise should he found 
in the hbrirv of every teacher of mathem itirs 

(tj) As i first course of trigonoiru try for beginners 
the elementary ti \t book of Mr l)'\riv is yyell con- 
ceived, the work being closely associated yvith quanti- 
tative practical geometry ind being carried only so 
fir is problems on heights md dist intis and the 
solution of triangles, complt \ trigonometrical tr ins- 
formations being wisrly absent At the same time 
the idea of the book is not well cirned out in det ul 
The style is un ittractive, md the illustr 1 turns arc nut 
very illummiting The figures are badly printed and 
sometimes are scarcely legible More attention might 
well hive been given to the solution of triangles by 
means of right-angled trnngh x and it seems 1 mis- 
take to hive omitted to include the four-figure tables 
in the text The book is designed for candid ites 
t iking the C unbridge previous or the Cambridge 
general exanun Uion ind test pipers it the end con- 
tain manv questions selected from these exainin ltion 
papers 

(jo) I he “Descriptive (leometrv” by Mr Md tod 
is intended as a minimum course for engineering 
students It deals in a simple ind straightforw ai d 
numur with elementaiy problems on points lines 
and pi mes, pohhedra curved surfaces and tangent 
planes including sever il skew surfaces sections 
envelopes ind developments trimetne proje etions md 
shadow s 

PHOIOGR l PHK TOPICS 
Tht Complete Photographer Bv R Child Riylty 
Pp xv + 4 10 (London Methuen md ( o nd ) 
Price ios bd net 

A FTLR having read this volume, the question th it 
niturillv presents itself to the revieyvcr is to 
what class of re tdc is will it appeal * 1 he author m 

his prefact, stilts th\t he his mido no attempt to 
compete wuth the many books on photogr ipliy th u 
have ilrtadv been published vy lather scientific Ire 1- 
tiscs upon the principles underlying the prictin or 
manu ils of practical instruction He states, further 
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and quite correctly, that the formulae given are very 
few, and that “it is their application to photography 
that has formed his topic ” The student, therefore, 
will not Mwavs find here the practical instructions 
that he needs, sometimes, in fact, quite otherwise If, 
for example, he wishes to varnish a negative, and 
turns to the page indicated 'In the index, he reads 
that “ the modern drv-plate worker finds the result 
of the first operation is to send a stream of varnish 
up his arm, of the second to make a pool of it on 
the floor and of the third to cement a number of 
dust particles to the surface of the negative, and, 
possibl), to set the wholt of the varnish alight ” 
As the author considers that there is no reason vvhj 
an amateur photographer should varnish his nega- 
tives, h< does not help him to do it 

It is essentially a personal treatise Those subjects 
that commend themselves to the author he discourses 
on at length, and sometimes in much detail, others he 
merely refers to, and in most cases he expresses his 
own opinions in very decisive terms There are some 
opinions with which we do not agree, but the volume 
is tas\ reading, and if at any time we begin to get 
annoved with the expression of views that we are 
inclined to condimn, a page or two forward is sure 
to bring us face to fjee with a ch'irmtng picture that 
cannot but please, though it has no connection what- 
ever with the text, except that it is a photograph 
Photography pure and simple is dealt with in nine- 
teen chapters, then follow chapters on “ Dodging and 
4 Faking,* 11 landscape architectural ivork, and por- 
traiture, “ Pictorial Photography, ” “Exhibitions and 
Societies 11 and a few pages on photomechanical 
w ork 

We notice only a few errors, and as most of 
them are not obvious slips it may be worth while 
pointing them out Sodium hypochlorite is included 
among “ hvpo eliminators *’* of “ very doubtful effi- 
cacy ” As it is supposed readily to oxidise the thio- 
sulphate to sulphate, experimental evidence shoujd be 
adduced before its efficacy is doubted The statement 
at p 157 that a “ focal-plane shutter allows the 
whole of the light which passes through the lens, to 
fall on any part of the plate which it uncovers 99 cer- 
tainly needs amending A few lines lower, a roller 
blind shutter with an opening that is equal in length 
to twue the diameter of the lens, and travelling at a 
uniform rate is stated to leave “ the lens fully open 
for exactly half the time during which it is uncovered 
at all ’* For this result the length of the opening 
should be three times the lens diameter The author 
must have been misinformed as to the 11 Linked 
Ring/* for he states that it came into existence by 
reason of a “ personal 9quabbte ” in the Royal Photo- 
graphic Society As he goes on to say that 11 signs 
are not wanting that the ‘ Linked Ring * in its pre- 
<>ent form has outlived its utility,** his attitude appears 
to be far from friendly towards this Society, but it 
might have been better if he had refrained from 
givfhg ojilft|pn in this place To those who know 
enough about photography to appreciate it, and there 
must be a very large number of persons so qualified, 
the volume will prove both entertaining and instruc- 
tive 
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POPULAR NATURAL HISTORY. 

(1) Nature*s Story of the Year By C A. Wittohelh 
Pp xii + 276 (London T Fisher UrtWin, 1906,) 
Price 2$ 

(2) Creatures of the Ntght By A W Rees t Pp 
xix+448 (London Johp Murray,. 190$.) Prke 
65 net 

(3) The Life Story of a Fax By J C Tregarthen 
Pp vm + 224 (London Adam and Charles Black, 
1906 ) Price 6$ 

(4) The Romance of Atnntal Arts and Crafts By Dr 
H Coupin and John Lea Pp 356 (London 
Seelev and Co , Ltd , 1007 ) Price 5 5 

(5) Our School Out of Doors By the Hon M 

Cordelia Leigh Pp xn +141 (London T Fisher 
Lfnwin ) Price 25 * 

(!) XM R WITCHELL is great as an observer 
IV I He has studied the ways of sticklebacks 
With still more pattern e and insight he has watched 
the courtship of willow-wrens and of skylarks He 
has much to say about the habits of swifts that is 
worth reading He is at his best when he is writing 
about birds, though such an affectionate observer 
has, of course, the defect of his virtue He sympa- 
thises so keenly with his favourites that he reads into 
their lives a good deal which may or may not be 
there Ibev are to him beings full of almost human 
thoughts and passions But whether we go along 
with him in his inferences or not, he makes it plain 
that there is a great deal in nature that most of us 
fail to notice We must regret that he feels so much 
contempt for comparative anatomj and classification, 
things of some importance, though Mr Witchell is 
not alive to it But chicflv we must regret that our 
author sometimes aims without success at a very 
high-flown style of writing On p 76 is a notable 
example In the first chapter he is a philosopher 
rather than an observer, and for this r 6 le he is not 
so well qualified But if his readers go on with the 
book they will find themselves rewarded 

(2) Mr Rees*s “ Creatures of the Night ** is a very 

readable book It is written in good style Though 
not so exciting as some books of animal biography, it 
has an air of genuineness and reality Lutra is a 
real she-otter, Brock is a real badger, and we get 
interested in Bnghteyes the water-vole There 1$, of 
course, a tendency to make the heroes of these animal 
stories too human, but that is inevitable in literature 
of the kind f 

(3) Mr Tregarthen *s is a book of the same class, 
but with this difference, that the hero, who tells his 
own story, is frankly and undisguisedly human He 
know% for instance, that the light in the surf on ftye 
rocks is due to phosphorescence, an astonishing piece 
of knowledge for a fox * But the story is so vjtell 
told, is so interesting, and even exciting, that one 
does not stumble over unrealities of this kind They 
seem merely to a<fd piquancy In essentials the story 
is true to life, and it is admirably told 

(4) “ The Romance of Animal Arts and Crafts ” 
describes the various styles of architecture adopted 
by different classes of animal from the beaver down 

I to the caddis-worm Rat-kangaroos, badgers, trap- 
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<jt3or spiders, pocket-gophers, robber-crabs, squirrels, 
«nt*i tree-frogs, weaver birds, scarab beetles, and 
itiafljy others coftie In turn upon the stage i From the 
nature of the case, a book that covers so wide a 
range must be In the main a compilation But the 
authors add a good many observations of their own 
MorooveA—a very great merit this — they investigate 
the current animal stones before accepting them as 
true There is none of the iredo quta mtrabtte spirit 
Tite^ tell ug, for instance, that the mole’s ** fortress M 
is not the highly elaborated structure which a 
succession of books on natural history have each in 
turn still further beautified and complicated, but 
something much more varying and irregular 
Altogether it is a very interesting book The illus- 
trations, not very numeious, are good 

(5) u Our School Out of Doors ” is a book of a 
Very different type It contains a great deal of 
correct information on interesting subjects, but it is 
too , miscellaneous, and it suffers from the plan on 
which it is arranged Intended for the use of school 
teachers, it has one or more chapters for each month 
This shifting from one subject to another, each very 
briefly and imperfectly explained, cannot be good for 
pupil or teacher In May, Composite flowers are, 
apparently to be studied before the pupil has any 
knowledge of the structure of a common buttercup 
In August, five pages are devoted to “ w iterv 
wondeis ” It would be far better to study some of 
the subjects more thoroughly and to neglect others 
altogether 


OUR BOOK SHFLF 

Ijxnts to *&£uvellcrs, Sitenhfic and General Edited 
for the Council of the Koval Geographical Sociel\ 
by E A Reeves Ninth edition, revised ind 
enlarged Two vo(s Vol 1 , pp M+470, vol 11 , 
pp v + 286 (London Royal Geographical Societv, 
1906 ) Price 15s net 

In editing this ninth edition of the well-known 
“ Hints,” Mr Reeves has taken a point of vu w some- 
what different from that of his predecessor, Mr John 
Coles, m the earlier edition?* He says — “ As the 
days of the pioneer explorer of the old typf are fast 
drawing to a close more exact surveys are re- 

quired than were formerly considered sufficiently 
accurate for the traveller in unexplored regions ” 
Hence, in the first and larger volume, which is as 
before, wholly devoted to surveying and mapping, 
some of the approximate methods, and the tables con- 
nected with them, have been Emitted, and a higher 
standard of accuracy is aimed at throughout While 
it seems possible that the effect may be to discourage 
some travellers w r ho could still do quite useful survey- 
ing work from attempting an) thing at all, and in 
others to transform a journey in an unexplored region 
into a surveying expedition pure and simple, it re- 
mains unquestionable that Mr Reeves has produced 
a condensed treatise on suAeying of a high order of 
excellence 

In the section on instruments, the chief new 
features are the descriptions of the application* of 
Mr Reeves’s devices, the “ tangent-micrometer " and 
u endless tangent screw,’* to the theodolite and 
sextant It may be noted that the illustrations of the 
transit theodolite on pp 29 and 40 are distinctly in 
tenor to those in the older edition*, and are scarcely 
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sufficiently clear for their purpose Pait iv of this 
volume, on geographical sum \ mg and mapping has 
been practically rc-written , the mum heads dealt with 
are —(a) the dc t* rnunation of fixed points, which in- 
cludes triangulation with the transit theodolite, lati- 
tude and azimuth traverses with normals of angles 
from stations on the route, and latitudes and longi- 
tudes , (b) the filling in of detail and route surveying , 
md (c) the determination of heights The first of 
these sections contains much new and useful matter 
relating to interpolation reduction to a ntre and 
geodetic computations The fifth division, on astro- 
nomical observations, has also been to a greit extent 
re-written, the methods of determining longitude by 
means of lunars, moon-culmmating stars, tnd the 
eclipses of Jupiter’s sitelhtes are omitted, and the 
space do\oted to more complete descriptions of tht 
observations for latitude, time and a/imuth great 
additional clearness being gained in the computations 
bv the free use of di igrams and formulae Ilic onlv 
absolute method of determining longitude described 
is that of occult itions 

In the second volume the chief new feature is arr 
extremeh valuable section on lrchaeologv , b\ Mr 
1 > G Hogarth which gives general hints on methods 
of recording, cleaning, temporarily conserving, and 
conveying monuments and objects of antiquity 

Seeks 1 ortragi ubtr das thermodynamischc Poten- 
tial, By J J van Lnar Pp un+119 

(Brunswick \ieufg und Sohn, iuo6 ) Price 

^ 50 marks 

This pamphlet of close upon 120 pages re dl\ con- 
tains eight lectures, the first and second bung' as 
stated in the expanded title, on non-dilute solutions 
and osmotic pressure respectively These two intro- 
ductory lecturi s art polemical, and mack in a lively 
manner the position assumed expliutlv In some 
implicitly by many, that the so-called osmotic pressuu 
is a real piessurt due to the molecufi s of the soluh 
The author pokes fun at thi “dilute school” for 
pinning their faith to the first firm of i diwrgmg 
series, and for leaving our of iciount in all thejr 
theorising that most essential thing in osmosis the 
semi-permeable membrane IK shows that insttad 
of the “osmotic pressurt ’ depending on the solute 
4 1 depends fundamuilalh on the solvent, bung mittu- 
matically expressible to 1 first lppioxnmtion in terms 
of the difference of the modular potentials of the 
two solutions sep irated bv the numbruic He makes 
an appeal in fuour of the use of the tht 1 mod\ namic 
potential, which is applicabU to all t iscs, including 
those of weak solutions for which alone the method 
of the osmotic pressure is of in\ real service 
According to his facetious comparison, to explain the 
accompinying phenomcn 1 bv an tpponl to osmotic 
pressurt is as if one explain* d an mgry man’s ha^ty 
speech as due lo his rid face The anger is tht 
cause of both, and in like m inner the tht rmod\ n aniic 
potential forms the basis of the true theorv Then 
follow the six lectures on the thermodynamic poten- 
tial ind its applications to the problems of chemical 
equilibrium 

Lecture 1 begins \utl> entropy, deduces the usual 
thermodvn nine relations, and finishes with (he 
gener il conditions for equilibrium The next 1< cuirt 
cont uns some simple illustrations leading to tin rt 
cognition of particular cases of Gibbs’s ph im mb 
This important rule is proved in Icctuu m , md 
more complex cases are considered of mixtuics of 
solids liquids, and v ipours I he fourth laturt dis 
cusses the’ thermodvnamic properties of mixtures of 
ideal gases deduces Gibbs’s dissocntion formula, and 
applies it to certain simple cases The tffects of 
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temperature and pressure ch inges are also considered 
and the usual formula? deduced Then follows, m 
lecture v , the investigation to a first approximate 
of mixtures of two fluids, leading to the discussion 
of fusion and solubility curves Finally, in lecture vt , 
vaporisation curves and the theory of the galvanic 
cell fall to be considered The same fundamental 
method is used throughout, the thermodynamic poten- 
tial being first formulated, and then by differentiation 
the (quantity known as the molecular potential De- 
tailed ex imples elucidate the method, and there is 
no doubt that (to paraphrase his own words) the 
author has demonstrated, not only the great use of 
the thermodynamic potential, but dso the ease with 
which it can be manipulated Dr van Laar has 
placed in the hands of the student of thermodynamics 
a well-written and serviceible p imphlet 

7 he Family By Helen Bosanqurt Pp vn + 344 
(London Macmillan and Co , Ltd , 1906 ) Price 
8s 6 d net * 

Tim 1 Family ” is a subject of far greater extent than 
most persons may think Its importance to society is 
enormous, though, hke the air wc breathe, U attracts 
lit tl* attention 1 he variety in the constitution of 
family life in different places and at different times is 
extraordinary Its peculiarity in any given case is 
the result of many influences including long-stand- 
ing tradition, economic causes, natural instincts, and 
legislation on succession of property The author 
has given a valuable rdvumd of facts and opiniod* 
derived from more than thirty writers of note, and 
she has blended them into a pleasant and read- 
able volume which will open out new and wide vistas 
of interest to most of those who study it She says 
that the history of the Family “ is a gretft work wait- 
ing for a great scholar ” It is no disparagement to 
this book to add that she speaks truly , only it scents 
to the writer of this notice that a still more important 
requisite than scholarship is a mor< enlightened 
st itistieal treatment of the subject than it has for 
the most part yet received 

One of the many of these desiderata is an exact 
analysis of the effects of different forms of the F imily 
on the eventual well-being of the race These have 
a strong influence on the marriages or on the celibacy 
of its members The influence of the Family inclusive 
of religion, in France, is >uch that in the year 1900 
as stated, no less than sixty-four thousand women 
w f re immured for IiFe within convent walls Some 
forms of family life mav be found to exert i consider 
able eugenic effect on the nation, others the contrary , 
how f ir has yet to be investigated In the view of the 
author the power of the Family is not decaying 
in Engl ind She thinks it has developed in a changed 
direction, through replacing a slavish submission to 
the head of the family by feelings of walling lovaltv 
The proved habit of the artisan class to contribute to 
the well-being of the Family is to her an evidence 
of the strength of the bonds that still unite its mem- 
bers In conclusion, it should be said that this volume 
contains occasional passages of rare eloquence, such 
as those in p 160 and onwards, on the very real 
and spiritual entity of the Family F G 

The Evolution of Man a Popular Scientific Study 
By Ernst Haeckel Translated from the fifth 
(enlarged) edition by Joseph McCabe Two vols 
m one Pp xiv + 364 (London Watts and Co , 
1906 ) Price 2s net 

\ translation of the fifth edition of Haeckel’s famous 
book is now procurable for two shillings l It is true 
-th^t^he text havjbeen somewhat condensed, and that 
the beautiful plates of the complete edition have had 
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to be omitted, but the gist of the matter is herOi amt is 
illustrated by more than four hundred figures More- 
over, a library edition of the complete work la ktet> 
available to English readers As Is well known* the 
first half of the book contains a general account of 
the development of vertebrates, and of man in par- 
ticular, while the second half discusses th£ chief 
phyletic stages from protists to man, and th tH gradu* 
all> increasing differentiation of the various orgaifs 
and systems There is a great deal of embryology 
and comparative anatomy in the book, but there is 
very little aetiology, and the English title ** The 
Evolution of Man ” 1* rather misleading The 

original title was “ Xnthropogeme ” Many parts of 
| the book, e g those dealing with the development of 
the foetal membranes and 01 the excretory system, are 
verv technical and difficult, serious students of biology 
will find these intricate subjects more clearly discussed 
elsewhere, and we do not think that other readers 
will understand them The translation bristles with 
mistakes, some of which show' that even the translator 
has not always understood his text The kind of 
mistake we allude to is translating “ Rest der 
Chorda” as ”r<st of the chorda,” and ” Zungen- 
bogen ” xs ” hyaloid bone ” 

( hi t ravvll ed England Bv James John Hissey Pp 
x\ r m + 4^9 (London Macmillan and Co, Ltd, 
1906 ) Price iOx 

The author describes how he set forth in search of 
unfrequented spots in his own country and goes on 
to provide i pleasing and qua tly entertaining account 
of the out-of-thc-w iy places he visited The start 
from Eastbourne in a motor car docs not, it must be 
Lonfessed, encourage the reader to expect much in 
the way of romance, but the motor car, because of 
its persistently satisfactory conduct does not obtrude 
itself into the narrative There is no attempt at 
“ fine ” writing, yet the author sucieeds in maintain- 
ing the reader’s interest in the English and Welsh 
villages passed through and in conveying a pleasing 
impression of the char icters of the natives encoun- 
tertd The volume e, illustrated by twenty-four half- 
tone reproductions from photographs taken by Mr 
Hissey on the journey 


LETTERS TO THE EDITOR 
[The Editor do L s not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to rttum, or to correspond wtth the writers ^ rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

A Japanese Singing Kettle 

The town of Morioka is well known for the manufacture 
of the iron kettle which is indispensable in every Japanese 
household There exist numerous forms of kettle several 
do7en shapes may be counted In a single shop but the 
most frequently occurring form# are cylindrical, pear 
shaped, and spherical lh< kettle is used for boiling water 
bv means of charcoal fire for making tea On approaching 
boiling point some of these kettles begin to smg with 
quavering sound, which is a combination of different notes 
peculiar to the form and size of the kettle 
There ari several arrangements for producing sound, of 
which the following will indicate the manner m which 
the vibrations are produced Inside the kettle the bottom 
is nearly flat On this four pieces of sheet Iron, 15 mm 
sq and 04 mm thick, are glued by means of Japan lac 
(urusht), which can well withstand the temperature of 
boiling water Between the bottom and the plates is an 
air space nearh £ mm thick Tht plates are nearlv in 
a plane and almost touch each other, leaving thin slits 
between them When the kettle is full the cell is under 
the water, and some air remains in the cell between the 
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but as it Is the part strongly heated by the hre the 
ceH I* filled with steam' which escapes m bubbles through 
the gfiut the water then creeps into the cell, to be con 
verted Immediately into steam This process goes on at 
first intermittently, but it soon reaches a stationary state 
The bubbling of steam through the slits acts a* exciter, and 
the fcectle emits sonorous notes, which may be likened to 
the ruffling of pine trees by a gentle breeze or the sound 
produced by stridulating insects ITie difference of sound 
is mainly due to the form of the kettle rather than to the 
method of exciting the vibration To make the kettle sing 
loudly it 1# necessary to regulate the fire In such a way 
that the expulsion of steam bubbles from the cell is in 
good accord with the natural period of vibration of the 
kettle* so that it is set in sympathetic vibration Fxccssive 
beating is, therefore, unfavourable to singing 

Various forms of steam exciter can be easily designed, 
and different manufacturers seem to have their own speci- 
ality When and where this method of oxuimg the vibri- 
tion came into use is not well known, but as the kettles 
were common for many centuries, the exciter se< ms to 
have been invented by the amateurs of tcaism (cJmMOyu) 
long before Western science was introduced to Japan 

H Naoaokv 

Science College, Tokyo September 27 


Bursaries at the Royal College of Science, London 

Science scholars selected from th( whole of Great 
Britain for their abilitv and pronw , maintaining them 
selves on 17* qd per week are year bv year saved from 
much privation bv secret gifts of small bursaries — s« e the 
subjoined audited account for list year 

I have no right to ask for help from the generous men 
who helped me last Year but I have ill the sturdiness of 
a chartered bffignr 1 ask in a good cause 

It was originally intended thit thfse bursaries should be 
given only to such National Scholars as required assist- 
ance, but some of the subsi ribers have given ntc power 
to assist other students of the tollegi Also one of thr 
two ( itv tompames has given me power to gr int an 
occasional bursary of more than id It is understood that 
every student is morally bound 10 rcpjv this montv to 
the fund at some future time John Perry 

November 12 

Roval Coilfgf of Science 
BALANCE SHfeM, BL RSARIES, IQ05-6 
Moneys Ricei 'id and Fatd by Prof Ferry from July 12, 
190s, fo July 12, i<)06 
htietvtd 

July 12, 1905— Balance in hand 
„ ,, —Royalty on Slide Rules 

Oct 20, , , — 1 , , , u 

Nov 6, ,, —Dr Sprague 

13, „ —A T Simmons, Esq 
1, 16, t, —Oscar Guttman, Esq 
„ 31 , „ —The Drapers’ Company 
Dec 4, ,, —Robert Kaye Gray 
,, 7, ,, —Matthew W Gray 

Jan, 13, 1906— George Beilby, Eaq 

—Royalty on Slide Rules 
—The Goldsmiths* Company 
—Royalty on Slide Rules 


„ 16, 
July 6, 


Paid 

July 12 to Dec 20, 1905— 

One Bursary 

Two Half Bursaries, each £7 10s 
Twenty three Half Bursaries, each £5 
Apnl 6 to fune 15, 1906- 

Two Half Bursaries, each £7 io* 
Twenty Half Bursaries, each £$ 
Balance 


Audited and signed by 

July 17, 1906 William \ Tildfn 
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1AKF BiliTON' 

L AKE BALXTON, the largest lake in the Hun- 
garian Plun, occupies a basin of internal 
drainage at the level of 343 feet above the sea, and 
has an area of sonic 230 square milts It is well 
known from the watermg-phees and mineral springs 
upon its shores In 1891 the Hungarian Geographical 
Society appointed a commission to undertake a de- 
tailed investigation of the lake Ihc scheme was 
supported financially bv the Ilungari in Minister of 
Vgrtculture, the Hungtnan Academy of Stances, and 
Dr Andor von Semsev The results are bang pub- 
lished in three volumes, the first de ds with the geo- 
graphy, geologv, hydrography, climate, md the 
physical and chemical character* of the 1 tk< water 
The second volume is devoted to biology, the third to 
the m th ropography, ethnography, archa*>logy biblio- 
graphy, and the description of the watcring-p) ices 
There is also an atlas Several sections of the work 
and the topogr tphic atlas hive been issued They 
contain contributions to all three volumes, and illus- 
trate the thorough nature and wide range of the 
work 

The report on the ethnography b\ the late Dr 

Johann Jankd, translated bv Dr Willibald Siniavcr 
is the longest contribution and is ptrhips of most 
general interest It begins with a concise geo- 

gr iphical description of ill the lot ilities around the 
shores of the lake, and then gives an interesting 
discussion of tht pUu-n tints Thev ire mainly 
\\ igvar, with some Sclav and Germ m idditions 

The pltce-nimts are cl issified into groups, bised on 
ofogr tphic and hydrographic conditions on pi ints 
oil the genenl features of tht vt get ition on unmils 
on soils and rocks, on tchots (as in hkko md 7 ongo 
odal , “ the resounding side”), on industries, ecclesi- 
astical terms, fannlv md person il ninns, and races 
(Fnglish occurs in the term \ngol /ollok, the 

“English vintvird ’ and in other n tines issotnted 
with g irdens ) Other places ire nnrud if Ur the 
days of the week mihtarv terms numerals and un- 
natural diath (such as ‘ Olo ” for murder) His- 
torical place -n lines ire plutd is a special group and 
thi \ can be traced b tek tc* betwotn the eleventh md 
fifteenth centuries, thc\ ire regarded bv Or Jankn 
as of especi il histone tl v llut is showing the un 
broken continuity of the Magyar occupation of the 
Balaton district during the p 1st nine untunes in 
spite of the invasions of I ertars and I urks The old 
families who h ive been domiciled round I ake R Baton 
for at least a century are mostly Hungarians, 0 5 pur 
Lent in Jews, and 1 pa cent are foreigners The 
census of iXqo, enumeritmg a population of 55 
gave their numeric il proportions as follows -qff 800 

I 1 Result ate der WiiHin«chafUictwn Erforschung de» Balatonsees 
Balatonwe Comnrmsion der Ung Geographischen Getellschftft (Vienna 

K Vo? Phyiisctie Geographic des Balatontee* und Miner Umgebung 
Part iv , Sect 3 Restate der Pbytoph tnologiochen Beobachtungen in der 
Umgebung do BaUtonMe* By Dr Mom Snob 

Bern a inky 45 PP . anap (190 6) Part v Die PhveikaWhen V erlrdt 
nisHS des des Balatonteei Sect a and 3, Die J-arbenerichemungen 

dcs KaUtonMrt, by I)r E von Cholnoky , Die Reflextonaerschoinungen 
an Beweglen Wasaerfliichen, by Dr Baron Bela Harkanyl 88 pp , 2 col 

Vo! i} ,g ?Die Bicloeie des Balatomeea.' Part i , Die l-aunades Bala 
tonieei BeitGge eur Kenntmss des Planktons by Dr Gera E no, Jun 
and 1 and u Nachtrag zur Aufrfthlung der Weichtlnere, by l>r \ Weis* 
and Theodor Kormor 76 PP (* 9 °* j 11 * DI * Flora Se ^* \ ^ 

Bacillar ten des Balatonwe*, by Dr Jouef Pantociek mpP ■ 17 P lfttC5 

Vol* m ‘ Social und Anthropogeographie de* Balatonsees Van 1 
Archseologie der Balatoiwee Urogebung Sect 1 , Arch^ologncbe Spuren 
au* der Urwit und dem AJtertum bti Veuprem By Gyula Rhe H PP 
a cot plates (1906) Partu Ethnographic der Umwohner de* | aton 
g«ud« By the late Dr Tohann Tanlcd, continued 1 by 
Semayer 499 PP , 1 map (1906 ) Part v Bibliographic dcs Balatonsw-* 

By Julius von Sziklay 65 pp O906 ) ~ I udwia 

bpejciidkarre der Balatonwc* jnd s«nen Umgebung By Dr Ludwig 
von Lociy 4 ►heels. Scale 1 to 75^00. (1903 ) 


So 


NATUkh 


[NoVEMBKk 22, 1 j0q6 


per cent Magyar 0828 per cent German 0081 per 
cent Croat o >^9 per tent Slovuk and o 005 per cent 
Wend 

The description of the daily life and industries of 
th< inhabitants of tht district of Balaton is of especi it 


jp ^ 

* j 






F o —Anc ant Artific al Cave Daallinj* n the Oi*trict of Lake Balaton 


interest Some of the people live in artificial caves 
dug cut on the hillsides in what from the pholo 
graphs look Ike deposits of Ikss Some of the e 
cavt dwellings ire h gh up in the face of the chff 
and they art explained b\ Di 
Jink as hiving been occupi d 
when slope Ud up U them and 
befi re denudation had cut back 
the gr und and left the ends if 
the old ext iv tions like hanging 
tunnels on the face of the cliff 
T he uthor figures the p ctur 
esque mud w died thatched 
houses and the caned wooden 
furniture and describts the in 
dustnes of which the most in 
terest ng is his account of the 
fisherv He describes the regu 
htions of the Fishers Guild md 
the nuthods of fishing from the 
fire billowed flat sti rned canoes 
(bottu h schiffe) from sledge*, 
used in the ice m winter and 
bv th fish trips composed of 
labyrinth nt fences 
The trch eologv of Lake Bila 
ton is described by Gvula Rh£ 

Ther art tiols ami flakes of the 
Stone ig numerous implements 
and potterv of the Bronze agt 
tend w»Il preserved remnns of a 
Roman settlement at Pogany 
telek 

The three sec 10ns of the first 
volume deal with season il plant 
distribution ind with the ph\sical characters of 
the lake water The work on phenology was begun 
by * Dr Mori* Staub and continued by Or 
Bernatsky, extensive observitions on the time of 
blooming of C aianthtts nn tits torylus azdlana 
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md CorttHs mas have been used to map out the 
of Hungary betVeen the Danube and the Drave 
sevtn iones characterised by the earlmdss or late 
ness of the vegetulon 

The investigation of the physical characters Of the 
lake water has been conducted 

& r Dr von CHoldofcy and Baron 
arkanyi The former has de 
terimnea the transparency of the 
water under different conditions 
of wind and sea$od and ite es 
sential colour which varies from 
the highest to the middle num 
bers (11-6) In ForePs scale He 
also discusses the influence of 
movements of the water oh its 
coloui and the complex colour 
and light effects produced b> 
wind and npptes The sky has 
an especially powerful effect on 
the colour as the lake is In open 
plains with low banks but dif 
firent colours are seen under the 
me sky conditions and they 
arc explained as polarisation 
effects IT apparent uplift of 
hills by miragt is illustrated b\ 

1 telephotograph and by a series 
( f vitws showing the different 
elevati m of d stant hills under 
varying conditions of refraction 
ihe discussion of the colour ef- 
fects is illustrated by excellent 
sketches showing colour effects 
on the shores of the lake under different climatic con 
dittons aid is followed by an investigation by Baron 
Harkmvi on reflection effects from m< ving w iter 
1 he reports on the biological sections of the work 



F g a —Fish Traps on Lake Balaton 

are represented by two sections A monograph of 
the diatoms by Dr Josef Pantocsek gives a system* 
atic account of the 288 species many of which are 
new The Mollusca are catalogued by Dr Wets* and 
Theodor hormos Dr Weiss u list raises the number 
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pf koowt* Species in the fauna to 106 Contributions 
fct> tbfi knowledge of the plankton are given by Dr 
Gem Ertfcz , he describes twenty-three species of 
Peridtoiaceae, and figures the seasonal variations of 
Cerdpium htrundtnetla, which lives in the lake 
throughout the year, and is common from May to 
November 

Tfie lest part of the whole work, thfe bibliography, 
h at befh compiled by Dr Julius von S^iklay It 
enumerates all the independent works, with sum* 
manes of their contents, and has special sections for 
maps and for Contributions in journals and senals 

The Hungarian Geographical Society is to be con- 
gratulated on this valuable contribution to natural 
science The monograph on Lake Balaton will be 
of value to all students of the natural history and 
geography of Central Europe, and its summary of 
modern methods of research will be of use to students 
of l^kes elsewhere Moreover, the description of the 
country, revealing the quiet charm of its scenery and 
the many interests in the life of its people, should 
lead more visitors to this attractive district *. 


A ioo-JJVCH REFLEC1ING 1ELESCOPE. 
AS time passes and astronomical work advance? 

there is a greater demand, year by year, for 
more powerful instruments of research Fortunately, 
instrument makers have so far been able to fulfil the 
requirements for large refractors and reflectors, but 
a few years ago the tune seemed to be reached when 
further progress appeared a long distance off At the 
present day there are refractors in existence the ob- 
ject-glasses of which are as large as 30 36, and 40 
inches in diameter w'hiTc the greatest glass mirror 
that has been used measures 60 inches in diameter 
In the case of the largest refractor, namely , that 
erected in the Yerkes Observatory in America, it 
seems possible that the sire of this form of telescope 
has nearly reached its limit The reasons for this 
are that, not only is it extremely difficult and costly 
to cast and figure lenses of such dimensions, which 
to give the best definition must be practically flaw- 
less, but the mounting has to be so immense and 
strong, and consequently very expensive in proportion 
It must be remembered that in the refracting form 
of telescope the object-glass has to be placed at the 
upper end of a long tube, while the observer takes 
his place at the lower end, these ends have to 
be very rigidly connected together, and the whole 
tube mounted so as to be capable of being moved in 
any direction Thus in the case of the Yerkes tele- 
scope the tube had to be 62 feet long (weighing six 
tons)* and the whole mass of metal that required 
moving every time the telescope was required in a 
different position was twenty tons This will give 
some notion of the engineering difficulties that are 
involved in large refrictors I n T reactors, on the 

other hand, the mirror is placed at the lower end of 
a comparatively light tube, and as close as possible 
to the mounting on which it js> carried In fact, in 
the case of the late Dr Common's 5-feet reflector a 
medne was adopted of actually floating the mirror 
In considering, therefore, the construction of tele- 
scopes much larger than those that already exist 
attention naturally being paid more to the reflecting 
typ£ than to refractors Further, it is not necessary 
that the glass casting for a mirror should be so 
perfect as that required for an object-glass, for in 
the former case only a perfect reflecting surface is 
required, while in the latter the light has to pass 
through the whole mass of glass It is obvious, then, 
that much larger discs of glass can be made which 
may be tunable for reflectors but useless for refractors 
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Aperture for aperture, a mirror costs about one-tenth 
the price of an obju t-glass, and this gives some idea 
of the extra work and risk involved m producing 
a good object-glass 

1 he expense ittaciied to the mounting of a reflector 
is also considerably less than that of refractors when 
large instruments are in question 

Now not only is the reflector the less expensive 
of the two forms of instruments, but it has many 
distinct advantages optic illv Thus chromatic aber- 
ration is a thing unknown in reflectors Again, light 
being iotall\ reflected from the silvered surf ate of a 
imrroi is not lost hkf it is in refr u tors where it 
always has to pass through the object-glass, and is. 
consequently partially absorbed 

Mirrors are, however, easily tarnished and affected 
by changes of temperature, but these disadvantages- 
do not counterbalance the many points in their 
favour, to which reference has been made, when ex- 
ceedingly large instruments are under consideration 
In the Proceedings of the American Philosophical 
Society (vol xlv , No 182, p 44, J906) Prof E C. 
Pickering communicated a paptr entitled “An Inter- 
national Southern Telescope,*' and in it he strongly 
advocated the erection of a large telescope of the 
reflector type His proposal was that the telescope 
should have a diameter of about 84 inches and should 
be set up in some totality such as South America or 
South Africa, where the observing conditions are con- 
sidered very favourable Towards the end of the 
pfper Prof Pickering referred to the important work 
could be accomplished b\ means of such a large 
refit ctor, and mentioned tint the nam< of a donor 
41 could in no w r av be better immortalised than by 
associatmg^t with such a rtal advance in the greatest 

C roblem to the solution of which the mind of man 
as aspired — the study of the sidereal universe " 

We learn now from th< current number of the 
Astrophvstcal Journal (vol xxiv , No y October) 
th.it Mr John D Hooker, of I os Xngfles who on 
former occasions has rendered financial assistance to 
astronomy, has presented to the Carnegie Institution 
of Washing-ton the sum of forly-fuc thousand 
dollars to purchase 1 glass disc 100 inches in 
diameter, 13 inches thick and 50 feet food length, 
and to meet other expenses incident to its construc- 
tion These latter will include the erection of 't 
building in which the mirror can be ground figured, 
and tested , the construction of a large grinding 
machine, with crine for lifting the mirror (43 tons); 
the provision of a 54-inch glass disc to be made into 
a plane mirror for testing purpose s, and other 
necessary items 

Tht large mirror is intended for use at the Solar 
Observatory of th( Carnegie Institution situated on 
Mount Wilson, in California, and under the direetor- 
tbip of Prof G E H ile This observatory has 
already a 60-inch mirror in its optical shop, and at 
the present moment it is being tested. In the case 
of the new 100-inch reflector, we are told the St 
Gobain Company expresses its deliberate opinion that 
$uch a disc, ly inches thick, can be produced and 
fl u** the Company will be able to carry out the order 
vftfleh has been given to it 

The grinding and figuring will be entrusted to 
Prof G W Ritchey, and no unsurmountabie difficultv 
t$ anticipited by him in bringing such a mirror to a 
high order of perfection The 60-mch mirror now 
nearly completed, is the largest he has vet attimpted, 
and this is now nearly ready for mounting 

At present no financial provision has been made for 
the mounting and housing of this 100-imh reflector, 
but as the mirror will take, as we ire told, about 
four years to complete there is no immediate hurry 
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The expcrienu gamed bv the form of mounting 
adopted for the 6o-inch mirror will be valuable when 
the time comes for the erection of the 100-inch mirror, 
and funds will no doubt soon be found when the 
right moment arrives 

Ain Td) the United States is the possessor of the 
two largest refractors and silver-on-glass reflectors 
This new monster will afford her another means of 
greatly extending istronomical knowledge, which has 
rmde such vast strides during the last decade owing 
to these increased aids to observation 


AN EXPERIMENT IN IN^RCT’EXIERWINA- 
1 ION 1 

T N the year iqoo the sugar-cane planters of Hawaii 
w'ert seriously alarmed bv the appearance in con- 
siderable numbers in their plantations of an introduud 
hemipterous insect allied to the cicadas and coramonlj 
known as the cane leaf-hopper, but designated 
scientifically Perkmstella sacchartctda Since that 
date the pest has increased to an enormous extent, 
with an estimated loss of many millions of dollars 
t> the planters hortunately, the leaf-hopper has a 
certain number of enemies unong the insects 
indigenous to Hawaii, since had it not been for the 
extent to which it was held in check by their attacks 
it seems probable that sugar-growing would by this 
tirm hut become absolutely impossible in the islands 

These indigenous enemies were, however, utterly 
unable to cope in a thoroughly efficient manner with 
the swarms of the leaf hopper, and it became ipparent 
that unless some other means of diminishing its 
numbers were discovered the sugar industry of the 
Sandwich I si ends would be pncticalh ruined 
Accordingly, the officials of the Entomological Divi- 
sion of the Planters* Association at Honolulu set to 
work with commendable energy and enthusiasm to 
endeavour to find an efficient and satisf ictory remedy 
It ippears to have been soon decided that such i 
remedy would most likely be discovered in the form 
of insects which would prey upon the leaf-hoppers 
with greater vigour than any H iwaiian species, and 
in iqoy and the two following years expeditions were 
organised to North America Australia, and Fiji with 
the view of discovering such insects 

In due course a number of species inimical to the 
cane leaf-hopper were brought to light, and the 
piesent elaborate bulletin (of which one part has been 
already bneflv noticed in our columns) is devoted to 
the description and hfe-historv of leaf-hoppers and 
their enemies, together with an account of the o\p< n* 
merits which have been made in introducing and 
acclimatising certain of the latter into Hawaii 

I he list of insects parasitic on leaf-hoppers is a 
very long one and comprises representatives of several 
orders, although the great m ijoritv belong to the 
Hvmenoptera For our present purpose attention in iy 
be concentrated on the few species it has been found 
advisable to introduce into Hawaii In the case of 
the introduction of such parasites four points are 
essential ~(i) Their effectiveness as destroyers of 
th* pests , (2) thf possibility of successful transporta- 
tion , (4) die probability of their thriving in the new 
country , and (4) their rapidity of increase when 
introduced The choice was soon narrowed down to 
certun minute Hymenoptora which feed upon the 
eggs of leaf hoppers, namelv, to species of Anagrus 
and Paranagrus in the family Myrmaridae and to one 

1 “ L*af Hoppers and their Natural Incmies Edited by R C L 
Perkin* Bulletin No i of ihe Experiment Station of the Hawaiian Sugar 
Flanffr* Association Honolulu 1905-06 10 parts Pn xxxu + 499 , 

illustrated r 
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of Ootetrastichus among the Eulophidaa The 
members of the two hrst genera complete their life- 
cycles in about three weeks, breed at about thfr same 
rate throughout the year, and are largely partheno* 
genetic Ootetrastichus, on the other hand, takers 
fully twice as long to complete its cycle, but produces 
twice as many eggs, and is wholly parthenogenetic, 
CaeUrts panbtk, the products of the myrmarids at the 
end of six months will, however, be a million times 
more numerous than those of the other genus On 
the other hand, theootetrastid is not only more hardy, 
but his the advantage that each individual Is bred 
at the ixpense of the whole contents of the egg- 
chamber of the leaf-hopper instead of destroying only 
a single egg 

Of the four species introduced one of Paranagrus is 
at present the most effective, but the Ootetrastichus is 
slowly but surelv increasing in numbers, and is 
cyentually expected to prove the most effective For 
further details respecting these interesting and to a 
great extent even at present successful experiments, 
our readers must be referred to the Bulletin itself 

R L 


IHE b LIGHT PROBLEM 

T HE real “ flights ” not “ jumps, ” which Mr 
Santos Dumont has been making at Paris with 
his new leroplane have direittd the attention of the 
whole aeronautical and motor world in the direction 
of the problem of flight I uriher, tempting prizes 
have now been offered which will undoubtedly stir 
up other workers to take up ttu problem and so in 
crease the chance of rapidly advancing the progress 
of aerial navigation 

In addition to the Archdeacon prize of 2000I for 
a half-mile course and to the enterprising offer of 
the Matin of 4000 1 , which was subsequently increased 
to 10,000 / bv public subscription for the first tra- 
veller who succeeds in covering the distance between 
Paris md I ondnn in 1908, the Dailv Mail has now 
come forward with the offer, open to the world, of 
10,000 1 to the first person wffio shill flv by aeroplane 
from London to Manchester in twenty-four hours, 
including two stops to tike in supplies of petrol 
Such lirge prizes will certainly go a long yvav 
tow irds giving a strong impetus to the manufacture 
of aeroplanes md also to the motor industries to 
produce the lightest forms of petrol engines In 
fact, a gn it number of people xv ill almost immediately 
set ihout experimenting with aeroplanes In order to 
compete for the prizes We read th it already Mr 
Santos Dumont has given an ordtr for a lighter 
and more pow erful engine, namely, i 100 horse-power 
motor yvhich will weigh no more than 200 lbs 

Since Mr Santas Dumont’s successes were an- 
nounced, several references have been made to the 
expcrinnnts yvhich have been cimed out by the 
brothers Wright in Vmcrica, but very little is known 
about their results, since the\ have purposely avoided 
publicity , according to the views of Sir Hiram Maxim, 
as stated in the Daily Mail, thev have a new motor to 
their aeroplane which is twice as effective as their 
previous one, and thev hope to “ fly with it 200 to 
joo miles without stopping ” 

Up to the present time there has not been anv 
great inducement for workers to come forward and 
demonstrate publicly the capabilities claimed for their 
michincs The rewards now offered will no doubt 
serve ts an incentive to them, and possibly others, to 
enter the arena and prove in open competition the 
| efficiency of their designs 
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NOTES 

Thb meetings for the discussion of important contribu- 
tions to meteorological literaturt, arranged by the director 
of the Meteorological Office, will be resumed on Mondav, 
November 26, at 5 pm, with a discussion of Mr J 
Artken’s paper “On Dew ” 

A Rkutbr message from Toronto records that on 
November 19 electrical energy generated at Niagara balls, 
eighty miles away, was delivered there for the first time 
A supply of 40,000 horse power is available 

Captain Amundsen the leader of th# Gjoa Polar Ex 
pedition, and his companions arrived at Christiania on 
November ao Among the large number of people who 
assembled on the landing stage to receive the explorer 
were the President of the Storthing, the members of the 
Government, and the magistracy the President of the 
Municipal Council, the admirals of the station, the general 
in command of the capital, and the president of the 
Norwegian Geographical Society 

On November 13, at 11 p m , i slurp shock of e irth- 
quake tvas felt both in the south and the north of Jamaira 
It was immi d lately followed In a second shock the he mest 
evpencncfd In Kingston for mnnv ^tars Prom Perth, 
Western Australia it is r* ported th it an earthqu ike was 
felt at 3 20 p m on November iq along th* whole of the 
coast from \lbany to Sharks Bay Ihe shock was very 
severe at Perth, Busselton Geraldton and Marble Bar 

The spermatogenesis of one of the swallow-tailed butter- 
flies ( Paptlto rutulus) forms the subject of a long articl* 
In Dr J P Munson in the Proceedings of the Boston 
(l S A ) Society of Natural Historx (vol \\\iu , part 111 ) 

In the Irtih Waturahst for Novi niber Mr R J Usshrr 

gives an account of the excavation of certain “ hyaena- 

dens “ in the Mammoth Cave near Doneraile, county 
Cork The discovery of the system of caves of whuh 

thi^ forms a part is recorded in the Proceedings of the 
Royal Irish Academy for November, 1004 Seventy six 
baskets of bones and Jpeth were obtain* d from the 

Mammoth Cave ind dtspakh*d to the Dublin Museum 
All the nmuns id*ntified appear refenble to thi ordirurx 
cavern species, but tht rem 11ns of th* cave hyaena are the 
first record of the oiturnnco of th il species in Ireland 

Two articles til included in vol Ixxxiv part iv of 
the Zeitschnft fur wtssi nschafthcht Zoo\ot*u one b\ Mr 
F Hempelmann on thr morphology of two inarm* mnelids 
of the genus Polygordius and the second bv Dr E 7 amh r 
on the filtering apparatus of Ihe gills of tehostean fishes 
In 1903 the lutter mthor discovered a certun appendage 
to the gill filters of fresh wati r fishes and the present 
paper is b is* d on a fuller study of this structure more 
especially in marin* species of which a large number has 
been examined It has been found that th* development 
and in some degree also the function of the filtering 
apparatus vary consul* rablv according to the mode of life 
bottom-dwelling sprues using it to aid in the supply of 
nutriment 

An interesting article on entomological photography 
appears in Focus of November 21 The object of the 
article is to show how photographs of many kinds of 
Inserts may be tuken in all stages of their existence from 
living specimens m captivity and in some instances amid 
imitations of their natural surroundings When aquatic 
Insects form the subject of the experiment, a narrow and 
deep tank is, of course, essential When dealing with 
butterflies, it is found most advantageous to take them just 
after leaving the chrysalis, or, failipg this thev may bp 
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made quiescent by the application of a small quantity of 
chloroform lhc photograph of a group of five “ tortoise- 
shells ** appears very successful In the case of night- 
flying moths, it is impossible to display the full characters 
of the species from living specimens yvhen at rest, while 
to depict them flying is likewise an impossibility To 
ovtrcom* these difficulties the photogripher has resorted 
to the plan of first photographing mount* d specimens in 
the positions desired and then combining the photograph 
thus obtained with one of 1 suitable background If a 
suitable landsc ipe-negative has been pr*viously taken, bv 
placing this behind the foe using screen the moths can be 
arranged in such a position thit they will appear exactly 
in the right plice in the compound picture 

In the course of a paper on the papillary ridges and 
papillur\ layer (?f the skin of the hand and foot of 
mammals oth< r than man, published in vol xli part 1 
of the Journal of Anatomy and P/iysio/ogv, Dr Walter 
Jsidd points out that these structures attain their maxi 
mum d*velopment in the lemurs and their relatives 
“These chincters sugg* st very rleaily thHt in this group 
of unim ils the sense of touch is extremely important 
If om b* irs m mind th it three [groups] of them 
are nocturnal and arboreal and the other two diurnal and 
arboreal one can gather from thtse facts the great miporl 
ance to them that thfir sens* of touch should b* vptv 
acute A (Oiitinuil need of then Arboreal lives Is that 
tfyey should maintain bv reflex means their equilibrium, and 
I would suggest that in thfir highly develop* d papillary 
ridges and papillary 1i\er of thf corium thev possess most 
efficient strucluns for the irinsmission of impulses Jto 
their nerve-centres for th* perform ince of this important 
function ’ To the s ini* issue Mr T J Evatt contributes 
a paper on the divtlopmrnt of thes* strut tures Thp other 
armies are mainh devoted to the description of various 
monstrositus md other ibnorm ilitie^ 

In the Pro* endings of the Amenc in \tatlemv for Ot tober 
th* re is an mt« resting study of inhi nt ince in fishes bv 
Mr \ P I arr ibe* In thf m ijorilv of the teleosts the 
fibres of the two optn nervrs do not inttrl ice at the 
rhnsma but remain distinct md it hi'' b*en shown for 
cel tun species that speumens in whu.h tlu n* rv* running 
to the right eye is dorsil, and speuiruns in whivh th* 
reverse is the * is* ar* ilmost *quillv frequent Ihe 
pr* s* nt invfstigAtion u>mm* m * d by Di W 1 Castle 
and tompleUd by Mr I arrabe* undei his direction was 
undertaken with the view of d* t* running wheth* r this 
ch inch r js herit tble md if so in wlnt manner ( ross 
ings were made with the brook trout and with the cod 
and th* r ilher mn irkable mmlusion is reached th it 
the charicttr is not inherited it ill Of 971 trout, for 
inst ince, in both th* parents of which the right nerve 
was dorsal, 52 per rent had the right n*rve dorsal while 
of 1519 with unlike p irents p* r tent had th* right 
nerve dorsal Ihe ihtraihr dots not appear to be affected 
b\ gravity , the dimorphism is not due to an earlier 
development of one of th* optic nerves, and in monstrous 
two h< id*d sprum* ns of the troyt the two heads differ in 
structure as often as not practically speaking, it seems 
to b* a matter of chance which nerve is dorsil There is 
however, 1 curiouslj pcrsishnl prr ponderanct of n sis with 
the right nerve dorsil, and Dr C istle in a footnote 
diretts attention to th* uppirent similarity of th* phono 
menon with lhc more frequ*nt occurrence of poisd ictvhs n 
in gutma pigs on the left side of the hodv 

In th* first part of vol xxxvi of Geg*nbaur s Morphn 
lo^ischis Juhrbinh Prof Schmaltz of Berlin furnishes 
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further information with regard to the assertion (mentioned 
some months ago in those columns) that a pleural cavltv 
is 4 ackuig in the Indian elephant The author’s observ- 
ations are based on dissections of four elephants, one 
from the Berlin Zoological Gardens and three from a 
circus In each instance the structure qf the pleural 
viscera was of the same type The heart was normal 
The Jungs possessed a dense fibrous capsule, but between 
their outer surface and the wall of the thorax occurred 
a homogeneous mass of connective tissue, completely 
filling the cavity of the chest The connective tissue pre- 
sented no sign*, of being a pathological product, and, in 
the author’s opinion, it must consequently be accepted as 
a fact that u pleural cavitv is absent in the Indian 
elephant In a second artich Mr A Rauber records and 
figures two inst mces of the occurrence of an t4 inter- 
metatarsal bone ” in the foot of the human subject The 
bone in question is an ossicle wedged in between the ento 
cuneiform of the tarsus tnd the bases of the first and 
second metatarsals The number of recorded cases of a 
similar abnorrrulit\ jk now brought up to cight\ -eight, 
tnd the author concludes b\ discussing the bearing of this 
feature on the theory of a lost digit The contents of the 
same issue also include an article, by Dr C Gruber, on 
the structure and development of tbe reproductive organs 
of th< guinea pig , a second, bv Dr W Braun, on the 
development of the pancreas in the midwife-toad , and a 
third, by Mr Max Borchcrt, on the centra! nervous 
system of the torpedo 

The Phtltppttut Journal of Senna for September (i , 
No 7) contains a long paper on ben-ben bv Mr M 
Herzog, who believes that this disease 1$ an infective 
one, the organism of which has vet to be discovered , 
notes on Philippine and other birds, by Mr R C 
McGregor and a description of a new genus and species 
of CuTiciria?, by Mr ( * S Banks This mosquito 

oncsti rta grata) does not bite arfd its Jarwc destroy 
numbers of noxious forms of Culrcida The genus is near 
the genera Megarhinus and roxorhynchites The number 
is well illustrated with many plates, and is a most credit 
able production 


In the Bulletin of the John* Hopkins Hospital for 

November (xvn , No 188) Dr C W Eliot diMUs^es the 

future of the medical profession, and concludes that in 
the course of time it will have the witisfnction, not only 
pf ameliorating the condition or prolonging the life of 

the suffering individual, but also of exterminating or 
doseh limiting preventable diseases Notes on the Inter- 
national Congress of Tuberculosis, Paris, 1905, are con- 
tributed bv Dr H B Jacobs, and on the advantages of 
local sanatoria in the treatment of consumption bv Dr 
D R Lyman Governor John YVinthrop, jun , of Con 
necticut, a phvsician of the seventeenth ctnturv, is thi 
subject of a paper by Dr Y\ R Steiner, and Prof 
Welch's address on the unity of the medical sciences, de 
livered at the dedication of the new buildings of the 

Harvard Medical School, is published in full 

The isste of selected papers on rubber from the K&b 
Bulletin is No 7 of the additional series is opportune 
at the time when this product is receiving so much atten- 
tion Not only do the papers furnish a historical account 
of the gradual at cumulation of knowledge that is bear- 
ing fruit at the present day, but old facts served up as 
new, such ns the artificial production of rybl?er, are here 
placed in proper perspective The most recent papers are 
Ute Synopses of the genera Kickxia and Funtumia, by 
Dr O Stapf, published in the Kcw Bw/Jefin, 1905, and a 
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note on the rise and fall in prices of Para rubber Con- 
tributed by Mr J H H filler to the part lately issued. 

A catalogue of botanical slides issued by 
Peniston, Montpelier Terrace, Leeds, can be rfccOxnntendtf 
1 to the notice of those desiring microscopical slide* of 
practical educational value, illustrating the chief feature* 
in the taxonomy and anatomy of plants* Of the slide* 
examined, the root apices showing mitoses and the trans- 
verse section of Equisetum root were especially good, and 
all were satisfactory • Messrs Clarke and Page, of 
London, supply botanical and geological preparations, but 
make a greater speciality of marine slides, which, judging, 
from specimens seen, will be found suitably and wall 
prepared 

The annual report for 1905 of the Royal Botanic 
Gardens, Ceylon, contains eight reports by assistants, in 
addition to the general report by the director, Dr J C* 
Willis The branch gardens at Badulla and Anuradhapura 
wr re closed in favour of a botanic garden at Maha- 
lluppalama, where an experiment station has already been 
established Rubber ha<, of course, monopolised most 
attention, but the production of the oils of cocoa-nut, 
cilrontlla and cinnamon shows a considerate increase, and 
in the marki t for coca leaves Ceylon provides the 
standard The curator of the Peradeniya gardens re- 
cords the failure of the attempt to propagate Hevea by 
cuttings , as a substitute for boxwood edgings In tropica) 
gardens he recommends cuttings of \falptghui cotafera 

There art several facts and observations, interesting to 
botanists, on the subjci t of xerophytes and plant transpira- 
tion in the publication No 50 of the Carnegie Institute 
Of Washington entitled 44 The Relation of Desert Plants 
to Soil Moisture and to t vaporation,” representing in* 
vcstlgalions by Dr B E Livingston at Tucson, in 
Arizona With regard to the soil, it was found that the 
deeper layers contained an adequate supply of water even 
at the f nd of the dry season, this being due partly to the 
formation of a dust mulch Cacti showed no greater 
osmotic pressure In the cell-sap than plants m humid 
regions An ingenious ovaporimeter, consisting of a? 
porous clay cylinder attached to a burette and water re- 
ceiver, was devised for comparing evaporation with tran- 
spiration The author expresses the opinion that air 
temperature, and not light, is the main controlling factor 
in the rate of transpiration 

Prof Potom£, of Berlin, contributed a paper (an 
abstract of which has now reached us) to Section K at 
the York meeting of the British Association, in which he 
pointed out the strict parallelism that exists between the 
different kinds of peat and the different kinds of coal 
(which is simph fossil peat) When conditions are such 
that organic remains collect under terrestrial conditions we 
have ordinary peat formed This corresponds exactly with 
4 bright ” coal When on the other hand, organic remain* 
collect under water, the result is an organic slime which 
the author calls " saproprl,” becoming of a gelatinous con- 
sistency (“ saprokoll ”) when subfot*silised This, accord- 
ing to Prof Potom^, is exactly equivalent to the 41 dull 
coal ” or 44 cannel coal ” of Carboniferous age When 
terrestrial and aquatic conditions have alternated during 
the accumulation of organic remains, we obtain “ strata* 
peat” or 44 strata-coal, ” te inter bedded saprokoll and 
peat, or 44 bright ” and 44 dull ” coal. The chemical and 
physical properties of these varieties correspond very 
closely, the cannel coal being gas coal and saprokoll con* 
tafning much more gas than genuine peat. The author 
regretted that living peat bogs were so extensively killed 
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by drqiqgge, and pointed out that we were thus destrojmg 
& po&tbt* WOuree of fuel supptieg when our boat should be 
exhausted. ' 

t 

Tl» Channel tunnel project forms the subject of aa 
Article in the Engineer (vol eh , No 2654) Particulars 
are given of what has been accomplished, from an engine* r- 
Uig 9nd scientific point of view, upon the other side of 
the Channel towards the solution of the great international 
problem ^ * 

At the Institution of Civil Fngine^rs cn November 13 
a paper was read on single-phase electric traction by 
Mr Ck F Jenkln A paper on electric traction on rail- 
ways, by Messrs Mordey and Jenkm, was read before 
the institution in 190a The object of the present paper 
was first to bring the previous account of the different 
systems up to date, and to show how far the conclusions 
then arrived at have to be modified in the light of recent 
experience, and then to describe the equipment required 
for slngle*phase working and to discuss the different 
problems which arise in connection with it Little advance 
has been made in continuous-current working 1 he 
voltages have risen a little, and in a few cases pressures 
of 1000 and 3000 volts are in use The principal advanc*$ 
in three-phas^ working have been the completion of the 
Zossen experiments, the opening of the Vahelhna line, 
and the adoption of three-phas* working for the bimplon 
Tunnel Experience has confirmed Messrs Mordey and 
Jenkin’s conclusion that the single-phase is the only system 
which can satisfy all the requirements of a general system 

According to the official statistics published in the 
Mines and Quarries Genera! Report (part iii , 1900) the 
output of coal in Great Britain in 1905 was the highest 
hitherto recorded, being as much as 236,128930 tons Of 
this total, 47,476,707 tons were exported, and 19,2 55,555 
tons were used in the manufacture of pig iron I he home 
consumption was 391 tons per head of population 
Statistics relating to the manufacture of coke and briquettes 
were collected for the first time, the production of coke in 
1905 having been 18,037,985 tons, and that of briquettes 
1,219,586 tons There were 31,060 coke ovens m operation 
Of these, 25,514 were of the beehive t>pe, and there were 
2233 Copp^e ovens, 726 Simon-Carv^s ovens, 503 Otto- 
Hilgenstock ovens, 470 Semet-Solvay ovens, 72 Hoppers 
ovens, 52 Baurr o\ens, and 1490 other kinds The pro- 
duction of iron ore was 14,590,703 tons, which yielded 
nearly one-half of the total quantity of pig-iron (9 608,086 
tons) made in the country Copper, lead, silver, and tin 
show an increase on the figures of 1904, both in the 
amount and in the value of the metal obtained 

A simplified method of transforming readings of the 
Fahrenheit thermometer into centigrade values and vice 
vend is given by Dr Hellmann In No 38 of the Natur- 
wissenschaftUehe Rundschau The ordinary formulae, for 
example €“5/9 (F — 32), are not adapted for rapid ealeu 
lation. The modified formuUe 

A-4 * rii) (F- 3*). F = ( ? -*)C+32 f 

on the other hand, containing decimAl fractions, lend them 
selves much more readily to the purpose To transform, 
for example, no° F, we havt 110-32*78, and the centi- 
grade value becomes 39+3 9 + 0 4*43° 3 

A revision of the atomic weight of bromine made by 
Mr Gregory P Baxter in the chemical laboratory of 
Harvard College is published in the Proceedings of the 
American Academy of Art* and Sciences (vol xlh , No 11) 
Considerable uncertainty exists as to the puntv of the 
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materials employed m several of the earlier determin- 
ations, owing principally to the fact that while it is easy 
to eliminate metallic impurities from silver, it Is not so 
easy to ensure th< absence of occluded gas Two different 
methods were adopted in the determinations in one, 
highly purified silver was converted into silver bromide , in 
th< other, the ratio of silver bromide to stiver chloride wai 
determined by acting on the former with purified chlorine 
As many different methods of purification as possible were 
employed for the materials used Eighteen determinations 
by the first method gave a value of the atomic weight 
v trying from 70 950 to 79 955, silver be mg taken as 107 930 , 
thirteen determinations by the second method ranged from 
7995 1 to 79 055 *1 h e average of both series was 79953 

A volume of essays, or rather lectures, by the late 
Lieut -General A. Lane-Fox Pitt-Ri\crs, edited bv Mr 
J I Myrcs, will be issued immediate lv bv the Oxford 
University Press Mr Henry Balfour, the curator of the 
Pitt-Rivers Museum, has written cn introduction to the 
volume, which is entitled “ The Fvolution of Culture ’* 

The eleventh volume of the complete works of ( hnstia&n 
Huygens, which are being published from time to time 
bv the Sorted' Hollamlaise dcs Sciences, is m course of 
preparation and will, it is expected, be recdv in about a 
year The t< nth volume of the works was reviewed in our 
issue for August 17 1905 (vol lxxn , p 362) Meanwhile, 
an extract from the eleventh volume has been issued 
separately under the title 0 Trrtv uix divers de Jeunesse, 
1645-1646 M it is edited by M D J Korteweg and pub- 
lished by M Nithoff, of the Hague Several papers written 
by Huygens in 1645 and 1646 — that is to sav in his seven- 
teenth and eighteenth years— are included in this pre- 
liminary publication 

Messrs Williams and Norcatf have sent us a pro- 
spectus of * The Paintings of Antiquity ” edited by Herr 
Paul Herrmann, and published bv H^rr T Brurkmann, of 
Munich l he work is to be published in sixty p irts and 
will contain about 600 plates, of which twelve to fifteen 
will be coloured Six pirts will be published annually 
The nucleus of the collection of putures is formed by re- 
productions of wall paintings removed from their original 
positions in houses at Pompeii, Herculaneum and Stabi®, 
and taken to the Mus<o Nazionnle at Naples A limited 
selection of mosaics will be included Whatever paintings 
have been preserved of the ancient Greek and pre Hellenic 
periods will be comppst d in the collection and the wont 
will also include the most important of the mummy por- 
traits from the Fajffm 


OUR ASTRONOMICAL COLUMN 

Another New Comet (1906/1) —A telegram from the 
Kiel Centralstellc announces the discovert of a comet on 
November 14 h> Mr Joel Metcalf of Taunton (Mass ) 
its position on that dat« at ioh 04m (Taunton M T) 
was R A =*4h 46m , dec -=2° 16' S , and the apparent 

direction of its motion is given as south-west This posi- 
tion is about half-wav between 35 and $ Eridani, and 
crosses our meridian shortly after midnight The comet’s 
magnitude 1*5 given as 120 

A stconri telegram state s that this object was observed 
by Mr Hammond at Washington on November 16, its 
position at uh 38m (Washington M T ) being 

R A =4h 4m 11 4B , dec *2° 46' 55* S , 
and its magnitude no 

Comet iqo 6£ — From observations made on November 
to, ii, and 12, Herr M Lbell has calculated i set of 
elements and an ephemeris for comet 1906*' the discovery 
of which w is announced In these columns last week Th# 
elements show that this comet passed through perihelion 
oa ^November 7 
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1906 

Nov 20 

24 


Jf/>/icmens 12/1 Berlin 
« (tnw) A (trua) j 1906 a (true) 

fa qt 1 */ hms 

10 055 24 23 1 1 Nov 28 1041 34 
10 20 51 29 24 7 ) DeC 2 M 2 57 


i (true) 

34 10 6 

38 38S 


The brightness of this object is now decreasing, and 
will be 1 04 times that at the time of discovery on 
November 24, when its magnitude was 8 4 (Kiel Circular 
No 02) In announcing the discovery of this comet last 
week it was stated that the magnitude was not given in 
the Kul teh grams Prof kreutz writes to point out that 
th( magnitude wus given , and we regret that the group of 
figures lontatnmg it w is mistranscribed whilst d(codif)ing 


the mi ssage 


Hailey’s Comet — In vol cxv , part v of the .Sifsungj- 
bcrtchU der katserlichnt Ai aditnt# der W «j* nsthafUn, Dr 
J Holetschfk discusser the probable time at which Halley's 
comet may be looked for with reasonable chance of success 
during its forthcoming return By reason of a particular 
combination of perturbations the present period of revolt* 
tion (74^ years) is the shortest obsr rv* d since 1531 but 
after dfUrrmmng the comet’s distance from the earth and 
the sun during the oppositions of 1000-0, Dr Holctschek 
concludes th it there is no great likelihood of this objtct 
being re-discoveri d before the latter part of H)oH At the 
end of iqih) it should certainly be easily observable, and 
during the second half of Murih iqio it should become 
a nuked-eye object According to the elements published 
in the CowHoissanre des ltmps ( iqoo ) the com* t is due to 
piss through perihelion on May 16, 1910 


A Brh iit MfTioH — \n exceptionally beautiful meteor 
wus obsmed bv Mr Kolston it the Solar Physics Observ- 
atory, South Kensington, at 13b 265m. on November L7 f 
Th( approximate positions of the beginning and end of t the 
trail were o = 75 i°, 5=3-24° and a-KH° 5^+14° re 
speitlveh I he n irrow fan-shaped head was nearly is 
bright ns Jupiter and left behind rt a shimmering trail of a 
reddish colour, similar in appearance to the shower of 
sparks which come from 1 suddenly -bruked train wheel 
The durntion of the meteor’s flight was little more thin 
one second, and the trail died away immediately 

A UF United States Navai Ohsfrv aioky Purucations 
—We have moved from the US Naval Department * 
copy of part iv , vol iv (second series) of lh< ir Publi 
cations, containing, m uddition to a profusely illustrated 
account of the 1000 and iqoi eclipse expeditions, previously 
dtsrnbtd by Dr W J S I ockycr (Natuht vol lxxm , 
p 480 Mirth 22, iqob), a number of tables for use in the 
reduction of istrononma! observations The reduction 
tables for transit-circle observations contained in part u 
nre only suitable for the Nav *1 Observatory yvith the ex- 
ception of the refraction tables, which aie b ised on the 
Pulkow i values 

Part in contains reduction tables for equatorial ohserv 
ations, iiu hiding those for differential refraction ind mstiu 
mental corrections In part iv there is a verv interesting 
discussion of the present status of the use of stand ird 
time, in which a fairly complete account of the standard 
tim* s in use in every part of the earth is given 

The cnnvirsion tables and the sunimuries of the time 
in eath country giving the stand ird meridians and the 
relalion to th< standard times of other lountries should 
prove very us< ful for reference purposes 


7 HF AC 1 ION Ob TRAM-CAR BRAKFS 

, T*HAT *hep gradients can be ovt rcome by mechanically 
A propelled tram-cirs— as compared to ordinary railway 
trains- and that street-cars ire drivi n on publu thorough- 
fares more or less crowded yvilh other traffic, renders 
the brake question on< of consider ible import ince lhc 
lamentable accident that incurred it Highgate last Juru 
affords strong evidence of this On June 23 a double-deck 
bogie car became umnanageible and ran it a great pai e 
for a distance of about three furlongs down the hill extend- 
ing southwards from Highgite Archw iv to the Archw iv 
Tayern The gradients h« r* though considerable arc 
not excessive for tramway work when the cars are 

NO 1934 , VOI 75) 


operated with due cate The fines have aa inclination of 
about 1 In zzft on the hill, but in other part* of the line 
the gradient is 1 in 18, whilst gradients of 1 In 9 Jteve 
been authorised Colonel Yorke, to whoso full and 
admirable report on the accident we shall make frequent 
rcferenci r has said that the Board of Trade -insists on 
track brakes being fitted to all cars running over gradients 
of 1 in 15 the speed being limited to six miles an hour 
Of the passengers on the car, only a few were slightly 
Injured, but three persons in the street were killed and 
twenty were injured, some seriously The runaway car 
collided with a hearse a furniture van, a motor-omnibus, 
and another van, being finally brought to rest by a 
stationary car at the terminus The chief lesson to be 
gained from the disaster is connected with the action of 
brakes on vehicles of this description 

The car would carry thirty passengers inside and thirty- 
eighi on iht top It was of the double-bogie type with 
eight chilled cast-iron wheels and maximum -traction 
trucks the small wheels leading There was a 35 '* 1 P 
motor on each bogie truck, the motors being geared to 
the axles of the large driving wheels The general design 
appears, from the descriptions given in Colonel \orke*s 
report to be of a well-known tv pc in which the effort is 
made to get the maximum weight for adhesion on the 
driving who* Is without the use of a motor on each axle, 
the littir being an arrangement which, with a double- 
bogu c *r, yvould need four motors With thm design the 
distribution of weight becomes a matter of great import- 
une* i he car m question weigh* d twelve tons unladen, 
and the engineer to the owners the Metropolitan Electric 
Tramw iy Company, has estimated that four tons wer* 
carried upon each of the driving axles, and two tons upon 
each of the pony axles 

1 he car had hand brakes, of the usual description 
working brake blocks on all eight wheels and was also 
fitted with electromagnetic track hrakes hivmg two shoes 
on etch bogie There were also four sand-box* s operated 
from the driving pi itform 

The track brake has been introduced at a comparative!) 
recent date, and is especially for tramway work Its 

failure to stop the car in the instance under consideration 
is therefore a circumstance worthv of Hose inquiry 1 here 
art tyvo leidmg descriptions of t lectromagnetic track brake 
or slipper brake but Colonel \orko\ report does not 
spttify the tvpe fitted, although the description fairly 
well indicates which yvas used There are certain 
features common to both types and each acts by the 
brake shoes being strongly attracted to and pressed on the 
ruls bv m ignetu force 1 he magn* ts formed by the brake 
shoes are energised b\ current generated by the car motors 
Colonel \ ork* giv*s a concise description of the brakes 

on the car under notice Each brake shoe consisted 
of two n irrow steel plates 15 inches long, pi wed side 
b> side, yyith a sm <11 interval between them thus form- 
ing the poles of a powerful electromagnet txuled bv 

current supplied bv the motors acting as gtneraktrs l he 
j shoes of the brak* 3 in question were also connected to 
j the brake blocks which formed part of the hand brakes, 
so that the Utter pressed against the wheels and there 
fore automatically cam* into play when the track hrakes 
were applied This is a usual arrangement With electro- 
magnetic brakes of this description there is a retarding 
action due to the motors running as generators, and there 
fore putting a braking action directly on the axles ft 
will be understood that the hand brakes can be operated 
yvithout putting the magnetic brake in action Resistances 
are provided between the motors and the magnets so as 
to regulate the current in the latter In this wav mag- 
netic adhesion can b$ controlled at will It is further 
c Ui tried that an advantageous effect is produced by the 
pressure on the rai’s by the wheels, due to the attraction 
of the magnets The electromagnetic brake clearly supplies 
a most important means for checking the speed of a car 
Colon* 1 ^ orke describes it as “ one of the most modern, 
and when properly used, one of the most effective devices 
for controlling tram-cars ” 

The car had been recently overhauled, and was appar 
ently in good condition New brake blocks had been fitted 
to the driving wheels, the clearance being i/i6th of an 
inch when off The driver stated that one of the sanders was 
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not in good condition y but there appears to have been some 
doubt on this pomt f in fact, the balance of evidence is 
tbqt the driver was mistake^ rhe driver also stated that 
he hud had trouble with his hand brake* previously to 
the accident , the wheels, he said seemed to skid directly 
the brakes were applied, and, when released, did not 
Immediately revolve even when sand was used 

It was a regulation of the company that all cars should 
be brought to rest at the top or the hill, but when the 
driver attempted to stop his car with the hand brake the 
wheels skidded, owing, as he said, to the rails being greasy 
from having been recently watered Upon this he released 
the hand brake and tried the magnetic brake, but as the 
wheels continued to revolve the magnetic brake was use- 
less, and the result was that the car ran past the Archway 
Without stopping, and came on to the gradient of 1 in 22 
Hie speed having increased so that the car was getting 
beyond control, the driver signalled to the conductor to 
apply his hapd brake, but this having no effect the con- 
ductor released it *gain The driver then reversed his 
motor, thus causing the automatic switch to blow after 
which he moved the controller handle to the position in 
which the motors would generate current against each 
other in order to produce a powerful braking action 
These efforts, however, had little effect on the spied of 
the car, which dashed down the hill with the terrible 
results before mentioned, until brought to rr st bv running 
into the empty car at the bottom of the hill B< fore thu 
the driver had jumped off, abandoning the car to its fate, 
his desertion being more disastrous as there was no one 
to ring the bell, a circumstance which in Colonel Torke’s 
opinion, led to the large number of persons being injured 
The fact seems to suggest the need of an automatic con- 
tinuous striking bell which would be put in operation onlv 
Upon emergencies Ihis would have the additional 
advanfagp of relieving the driver of one operation ut times 
when he would be hard pressed 

It will be gathered from what has been said that the 
electromagnetic brake is only brought into plav when the 
motors are acting as generators, and therefore it evidentlt 
cannot be used when current is being supplied to the motors 
from the overhead conductor The motors become gener- 
ators through the action of the road wheels, and, therefore 
as soon as the lutler cease to revolve the current required 
to energise the brake magnets ceases to be generated 
This is thf weak point of the arrangement, for if the 
hand brakes are put too hard on thf wheels will skid 
or be locked, and the rail brake become useless 1 he 
loss of the assistance of the magnetic brake owing to the 
skidding of the wheels is more s< rious because the fact of 
skidding reduces very greatlv the retarding effect of brakes 
upon a c ir 

Ihe experiments made in 1K78 on the Brighton Rail wav 
bv Sir Douglas (then Captain) Galton, Mr Stroudlev, and 
Mr Westinghoubc arc fairly well known to railway 
engineers Apparatus was designed by Mr Wcstinghouse 
r bv mean* of which, through water pressure and Richards 
indicators there were recorded the retarding force which 
the friction of brake blocks exerted on wheels, the force 
with which the blocks pressed against wheels, and the force 
required to drag the van These experiments clearly proved 
that when the wheels of a car arc skidded, or blocked bv 
the brakes the retarding effert Ts \erv much less than 
When the brake shoes are pressed on the wheels with a 
force just short of that needed to cause skidding The 
fact was known previously , indeed, in 1846 Mr J V 
Gooch issued an order to the men on the South-Western 
Rail wav that wheels were not to be skidded , and the 
result might have been deduced from the experiments of 
Prof Fleeming Jenkin on the effect of friction 

Although a skidded wheel does not afford the samp 
resistance to thp forward movement of the car as does on* 
which qpntinues to revolve yet the brake shoes must be 
pressed on to the wheel with sufficient force to produce 
an effective braking action This action Is by far the most 
effective Just at the instant that skidding commences, 
there being then a verv sudden rise in tangential resist 
ance Just at the moment the brakes are released — 
the wheels being skidded — there k another rise in tan- 
gential force caused bv the brake blocks Prof 
Fleeming Jenkin *s experiments on the effect of friction at 
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different speeds may be consulted with advantage in con- 
nection with these results Although the ordinary brakes- 
man does not carry out quantitative experiments by the 
aid of elaborate apparatus, he finds by experience that his 
brakes afe most effective wh*n the critical point is 
approached The most skilled men will manipulate their 
brakes with great effect, getting the greatest retarding 
action for the car without skidding the whe els The best 
way in which" to work brakes, therefore, is to apply a 
considerable force at first, rel< using it as the skidding point 
is almost reached 

Another point in connection with brake action, which 
almost follows from what has been said is that although 
a good deal of pressure on the blocks is needed to make 
a wheel skid a comparatively moderate force is needed to 
keep the blocks on when the wheels have once stopped 
revolving Still another point bearing on thp question 
under consideration is lh< decrease of friction that takc*s 
plate with imreise of speed of movement between rail and 
wheel T his is contrary to what is observed with lubri- 
cated surfaces bui, as Sir Alexander kennedv has pointed 
out, it bears out the smaller experiments of Prof Fleeming 
Jenkin On the Brighton Railway Company's tridls the 
effect was clearly proved Ihe experimental van w is drawn 
alone bv a powerful express engine and was thus able to 
maintain d high speed with the brake on, and It was clearlv 
shown that there was greater adhesion between rails and 
skidded wh< « Is at high speeds thin at low spe eds In smtii 
cases the tangential force dt igrams showed a hm in 

adhesion of 100 p< r cent 

The bearing of these f icts on the present else is plain 
lhat a driver of a car will go us near skidding as possible 
is apparent and an unskilled man will often pass I lit 
critical point I hen the wheels will cease to rcvolvi and 
no current will be gener it< d to imrgise thf dcclro- 
magnet , consequ iltly the rail brake will be out of action 
and as a skidded wheel does very little lo chick the 

momentum of th« car all the elements of i serious catas- 
trophe are present when descending any considerable in 
dine Bevond this the rail brake cannot hold a car 
stationary on a hill when once it has been brought to 

rest 

These defects would be overcome if thr main current 
from the overhead conductor were avulible for energising 
the electromagnet This would introduce some compli- 

cation and extra fittings but there does not appear to be 
any insuperable difficulty Ihe fact that the present 

electric-rail brake is liable to f ul just when it is most 

needed — as shown bv the HighgUi tragedy— and the re 

membrance of th< U rrible results of i heavy car rushing 

down uncontrolled miongst traffic muke it plain that con- 
siderable sacrifice i* wirrinted if the powerful rail brake 
can be brought more readily into pi iv it a time when it 
is most efficient, namely, before tile travel of the car has 
liqmred i high veloutv 

Ihe particulars we have already of the accident form a 
practical illustration of the bearing of the experimental 
data collected on the Brighton Railw i> trials Whether 
the skidding of the wheels of the c *r — which undoubtedh 
took place cs flats were aftcrwirds found on the tread of 
the wheels— was due to want of '.kill on the p irt of the 
driver or to injudicious rigging of the brake is 1 matter of 
interest rather than import ince for drivers are as liable to 
be flurried or unskilful is brakes ire hkelv to be impropc rlv 
rigged In reg lrd to the first proposition the drivers 
training tn the present case consisted of elevrn lessons of 
about one hour euli in a school and twelve lessons on 
the road This appears to have been considered sufficient 
instruction to entitle the driver to hold a certificate of 
“thoroughly insttuctod in the dutie* of a motor-nun ind 
now competent lo take charge of a car " After that hi hid 
three days’ practice on the Archwav route with another 
motor man including one day’s instruction with the motor 
brake Hr had been in regular work for twenty da\s it 
the time of the accident 

We are not aware whether this driver had had tnv 
mechanical training, or had been employed about thf 
mechanism of motor vehicles before he began his driving 
career but t not the course of instruction apocars tn 
sufficient This was borne out bv his evidence at th< 
Inquest, for he was not aw f are that the nugnetic brikf 
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acted Independently of the current from the trolley-wire, 
a fact quite sufficient to account for him attempting to 
apply the magnetic brake When the wheels were skidded 
In regard to the hypothec* that the accident was due to 
improper fitting of the hand brakes, Colonel Yorke says 
that the shoes, which cleared the wheels i/i6th of an Inch, 
as stated, were new and of cast-iron The rubbing surface 
would therefore have the rough skin characteristic of iron 
castings, and friction would be greater than when the 
blocks had been worn smooth by use A very slight 
pressure would cau*»e the wheels to skid, and as the 
springs which pull the brake off had only i/i6th inch 
compression, the brake might remain on after the driver 
had moved the brake lever to the release position The 
position of the brake blocks, in regard to the vertical 
component, may also have had an effect in keeping them 
on, as Colonel Yorke points out in his report The blocks 
were hung so that they would be below the centre of the 
wheels, and therefore the upward movement of the peri- 
phery of one wheel in each pair would tend to force the 
brake on when once it had made contact Colonel Yorke 
very proper!) condemns this arrangement, as it prevents 
the brakeman from using any nice adjustment such as is 
needed to prevent the wheel from skidding Sir Douglas 
Galton, In his paper before the Institution of MeChankal 
Engineers, recommends half an inch clearance between the 
wheels of a railwa\ coach and the brake blocks, and it 
is usual in railway practice to place the blocks level with 
the wh«l centres, or somewhat higher The nice adjust- 
ment of control needed for working hand brakes efficiently 
especially when rails an greasy, and therefore easily 
skidded is hardly possible with brake rigging such as was 
used The transmission was bv a chain wound upon a 
spindle and through a scries of rods and lovers, “ often 
roughlv shaped to size and length in a forge, and connected 
by ill-fitting pins and joints, or by short lengths of chain ” 
as the Board of Trade report states It is easy to under 
stand that lost motion, due to such rigging, would account 
for n good deal of lag even if the gpar were new 


AN EDUCATIONAL GAP 1 
T?OR many years past the attention of those who have 
A been giving serious consideration to the complex 
educational problems which arise in this country has bem 
directed to the gap which exists between the time at 
which pupils ordinarily leave the public elementary schools 
and that at which a \erv small proportion of them appear 
aa students at our technical Instituting and at various 
evening classes Many attempts have been made to bridge 
over this gap bv continuation classes of various kinds and 
under various conditions, but these attempts cannot be said 
to have been successful in the past to any extent com 
mensurati either with the importance of the problem or 
with the amount of care which has been bestowed upon 
it The causes of failure are deej>ly rooted in our social 
and economic organisation, whether we consider the Urge 
towns, the country districts, or the intermediate districts 
which are parti v urban and partly rural In the large 

towns for instance, as soon as a lad is released from com- 
pulsory attendance at school, either by age or by the 
attainment of the necessary standard, his services have a 
market value which hi* parents are usually very un 
willing to forego, though its immediate sacrifice may have 
an important effect upon the ultimate success of the vouth 
in after life The consequence is that especially in 
London, large numbers of these boys take positions as 
van boyi», errand bovs and in simitar occupations, in 

which for a few years they can earn wages up to or 

exceeding to* per week Bv the time, however, that thev 

roach the*age of eighteen or nineteen they cease to be 
eligible for such work, and, not having utilised the Inter- 
vening year* since leaving school in attaining expertness 
in any skilled occupation there is no other course open 
to them but to join the ranks of unskilled labour, whence 
the step to those of the unemployed arid unemployable is 
eo*y, especially; as they have reached the age at which 

1 Report of the Cfcrwubatlv* Com mitt upon Question# *iT«ctin| Higher 
EWmsntarr School*. (Adopted by tba Comm it tw May 14. 1906, and mood, 
wkh a Prefatory Hots, by the Board of Education, July ao, 1906.) 
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their partpts can ho longer be expected to contribute tp 
their maintenance In the country* other causes to 
somewhat similar final result* , ) - ,1 

The inquiry of the consultative committee iiKgtest 
detail with one series of suggestions and experiments for 
bridging this gap for a minority of the pupils tefetred to. 

1 he particular problem minutely examined is that x>f pro- 
viding slightly *' extended facilities ’ (in a secular sehge} 
for the best pupils, who would otherwise leave the 
elementary schools at the usual age of fourteen years or 
earlier, and whose parents would be subjected to the 
temptations mentioned above The question inquired into 
is how best to establish a type of school capable of 
educating such children, the parents being wilting to main- 
tain them for the necessary time, to a somewhat higher 
standard without trenching on the proper province of the 
secondary schools, on the one hand, or of the training 
which prepares specifically for a definite career on the 
other + . 

The problem is one well suited for the consideration of 
the consultative committee on account of the wide and 
varied educational experience of its different members* To 
strengthen its hands, and to obtain the necessary inform- 
ation which might not be available within the four comers 
of its own membership, it has examined a carefully selected 
number of representative official and non-offielal witnesses, 
twenty-five in all For obvious reasons the names of the 
official witnesses are withheld, and therefore no names 
whatever are given nor is the evidence published In full, 
but ample quotations are made from it wherever they are 
deemed necessary and relevant to support the arguments 
of the report The only criticism one has to make upon 
the selection of the witnesses is that so few as five 
employers of labour can scarcely have had sufficiently Varied 
individual experunce to supply materials for dealing with 
so large a problem 

That the present is a time of transition and experiment, 
and that the points of view from which educational 
problems are being attacked are rapidly changing, cbuld 
receive no greater exemplification than is conveyed by this 
report The gradual change of the official attitude towards 
such problems has been very apparent to outside observers 
during the last four or five years in the different reports, 
prefatory notes to codes, and other official publications 
issued by the Board of Education from time to time This 
report deals in full detail with numerous points brought 
into view bv the new standpoints, and it is to be hoped 
that the conclusions of the committee on these and cognate 
matters mav be fully adopted bv the Board in shaping its 
pohc\, without, however, rushmg into opposite extremes 

The swing of the pendulum from the time when “ pay- 
ment by results ” was the fashionable official system ha* 
indeed been great and ever\ page of this report bears 
evidence of the distance which has been travelled from 
those “dark ages " In point of time, however, the period 
referred to is sufficiently close to have left a legacy, which 
forms a faetdr in the present problem, in the shape of a 
bodv of teachers some of whom still find it difficult to 
realise that thev are “ freed from the trammels they have 
been accustomed to all their lives,” and who have u a 
certain stc^k-m-trade which the^ think can be used 
anywhere ” ^ 

The chief value of the report consists in the recognition, 
and some of the consequences of that recognition, of tly 
proper function of education, in the root sense of the word, 
as a training of the moral qualities, the formation of habit* 
of mind being regarded as more important than the acquire* 
meat of mere knowledge Prominence is given to the 
importance of the development of self-activity and resource, 
and powers of observation, the fostering of intelligence and 
interest in the work, and that training of the eye and the 
hand in conjunction with the brain which lead* to 
“ general handiness ” These are some of the poinfts dwelt 
upon, not once or twice, but many times and in varied 
aspects, in the pages of the report 

The report also puts it* finger upon some of the most 
glaring defects of the present ana previous systems Of 
education, both elementary and secondary The results, 
which have long been painfully evident to those who in 
any form have been entrusted with the further education 
of the pupils turned out, are that these pupils have not 
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Jtoetttaught u how to learn/’ that they arc deficient in 
*fc*o#rc*' in, *eK-help, in curiosity of the right kind In 
tW majoffty of cases they are quite incapable of thinking 
‘fat tfceffrsdvea, and in a large number of cases they cannot 
thei* ideas, if they have any, in simple English 
Sueh consequences necessarily follow from the old bad 
system of 14 payment by results ” m the elementary schools, 
from obsolete and defective method* of teaching, 
coupled With the worship of examinations* in the secondary 
schools 

The type of school proposed for filling the “ gap,” under 
Whatever name it mav be known, is one which aims at 
taking the best children of the elementary schools 
sufficiently early in their career to enable them to reach 
u somewhat higher standard Of attainment than is aimed 
at in the elementary schools themselves For good reasons 
which are set forth m the report, the agr at which the 
change frohr the elementary school should be made is 
considered by the committee to be not less than twelve 
Y«ars At this age the best pupils of the schools, selected 
»)r some simple qualifying examination combined with 
reports from the head teachers are to be drafted into 
the new type of school In this school the length of the 
course is to be three years so thit the pupils should re- 
main there until they are fifteen years old To ensure 
this it w felt that the parents of all pupils so transferred 
should b< put under n moral obligation to maintmn them 
at the school until the completion of the period, though it 

is recognised that it is not ptacticable to mike the obliga 

tion a binding one in the U gal sens* 

The curriculum in the new tvpe of school will differ 
within certain limits according to the needs of the locality 
In whuh it is placed, being different for (a) country dts 
tricts ( b ) the smaller towns of 20 000 to 000 inh ibitants 
and (c) large towns Whilst specialised instruction such 
as is proper to the technical msiitute or the trad< m bool 

is excluded the aim of the school in whichivtr of the 

above environments it may be placed, is to prepare the 
pupils more thoroughly for their life-work Speaking 
generally, the curriculum is to consist (1) of what are 
usually classed ns humanistic subjects, (2) of scientifu and 
mathematical subjects, and (3) of manual instruction, with 
some physical training In the humanists section the 
English language and literature is to form the basib of 
the instruction it being recognised that it is not possible 
to teach a foreign language effectively under the Con 
ditions, and Latin is of course excluded History and 
geographv ire t iken as subdivisions of the main subject 
Class singing and religious instruction (omi under the 
same section, to which, on the whole about one-third of 
the reaching time to be devoted In the scientific and 
mathematical subjects are included arithmetic algebra and 
the principles of geometry, all as applied to practical 
calculations account keeping as distinct from book keep- 
ing graphical methods of calculation, mensuration, and 
elementary natural science, with experiment d work done 
by the pupils and varied according to the environment 
To this gioup of subjects another third of the tune is to 
be given The manual instruction includes, for boys 
general wood and metal work, treated from an educative 
standpoint, and aiming At the training of hand, eve, and 
brain , in addition there is definite instruction in drawing 
of the non professional kind, machine drawing, for instmcc 
being excluded For girls this manual instruction Is re 
placed by training in domestu subjects and housetraft 
Finally about two hour** per week are to be devoted 
regularly to physical training which, of course, will differ 
not only as between boys and girls but also In different 
loealltien 

One great difficulty in carrying out this scheme is that 
of obtaining the right kind of teachers It is insisted upon 
more than once that what is important 19 the method of 
teaching rather than the matter The ideal teacher, it is 
pointed out should be a man of character and ability , with 
freshness of mind, thoroughly alive to the environment and 
thoroughly sympathetic with his punils , he should be 
smite free from the old trammels which grew up in 
the dark age* referred to above in which it will be 
remembered that the teacher who wished to rise to the 
higher posts in hJs profession w«v encouraged to pile 
certificate upon certificate in* a great variety of subjects, in 
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few, If any of which, as results showed, was he really 
qualified to teach Suggestions are made is to the training 
Of these teat-hers, some of which appear to the writer not 
to be very practicable more especially the suggestion that 
the teachers should spend one year in actual workshops 
Apart from the difficulty of getting employers to be bothered 
with such men in their factories, the writer is of opinion 
that the year could be, f ir more profitably employed In 
other directions, as the smattering obtained by so short 
an experience and so limited a vu w of commercial life is 
apt to be more harmful than useful It is important to 
notice that the report emphatically recognises that for 
special technical subjects special teachers ure required, 
but then thise subjects are ruled out of the curriculum of 
the schools under consideration and, indeed such subjects 
us shorthand machine drawing, book-keeping industrial 
chemistry and typewriting, some of which even modern 
schoolmasters are often inclined to view with favour are 
set aside a* unsuitable in any scheme of general education, 
win ther secondary or elementary 
Considerations of spate will not allow us to dwi 11 upon 
many othpr important matters of detail which are handled 
in a masterly manner in this vnUmbb report, suffice it to 
say in tomlusion that it will well repay rnreful study end 
certainly ought to be fierused by everyone who is interested 
in the rapid d» veloprnents which are taking place in the 
educational world R M W 


FlhClRIC IRIMWIYS 

'T'HE leading featun of ihe torrent issue (No 180, vol 
^ xxxvh ) of thL Journal of the Institution of Flrctrical 
Engineers is the p ip**r on the overhead equipment of tram- 
ways by Messrs R N Tweedy and H Dudgeon, 
especially in view of the fat t that thr overht id system has 
been so abused of late years by the general public, and 
thousands of pounds sunk in other schemes of electric 
tramways which might have been enormously reduced if 
the prejudice which exists against the overhead system on 
account of its supposed “ danger ” had been removed 
The authors throughout the paptr inaki i strong apjieal 
for more economy in the capital outlay of tramway equip- 
ment, and show how in their Opinion this may be brought 
about in the case of the overhead system 

Dealing with the size of pole 10 be employed, the authors 
are strongly of the opinion that wt err seriously on the 
side of using too heavy and too strong poles, straining 
them too much, and consequently having larger span wire 
and more concrete for fixing than is necessary Also they 
would do away with the usual cast-iron bases which pro- 
tect tho poles, us b< mg not only a wastf of money — being 
unnecessary — but also an actual source of danger in that 
they prevent the pole within them from b< mg painted when 
the outc r portions are done — unless the box is lifted a 
cosllv process— and allow watir to accumulate inside the 
case which causes the pole to rust badly 

Ihe same remarks apply to the collars which it is 
customary to place round the joints in the poles, and water 
is Inblc to do much damuge here also if the bases are 
not done aw iy with thev must be ventilated and drained, 
so is to prev< nt the accumulation of water from sweating 
The collars also must be drained properly More economy 
is to be brought about in the trolley-wire itself, as in the 
author*’ opinion too large u section is now being used, and 
thi v think that from 5 b/ to ftof per mile may be sived 
on this charge alone \gain referring to the r hangers,” 
the authors strike out strongly for the use of malleable 
iron in place of bronze and gun-nutal fittings winch are 
so d< ir to some engineers— and are ulso dear in price 
as compared with malleable iron propltfTy galvanised 

ho local action lakes place — with the malleable iron 
hanger — between the span wire and hanger as is the case 
with bronze hangers, nnd from experience iron hangers 
have been found to last longer than bronze or brass ones, 
though the oxidation of the, iron bolts is one of the difficul- 
ties attendant on the overhead system The authors suggest 
three methods of overcoming the difficulty — 

(a) The insertion of a shield between trollcv-wire e ir 
and the hanger to prevent the trolb \ wheels throwing 
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water up into the interior of the hanger— thus keeping the 
bolt dry— and “ neither rust nor electrolysis can corrupt ” 
(6) \ different form of hanger — simply a metallic link 
between the ear and span wire, and insulated bv two or 
three independent external Insulators 
(c) The hanger to be composed of glazed porcelain with 
a plain metal bolt passing through, but the porcelain must 
be kept dry and sheltered from rain 

Several other points of interest are touched upon by 
the authors, and the discussion which followed the read- 
ing of the paper by Mr Tweedy proved that the opinions 
on the points raised by the paper were very varied, and ltd 
to a keen criticism The idea of n shield was generally 
welcomed, and a suggestion was made that it should be 
manufactured in such a form as to be readily adjusted 
to existing hangers, without having to dismantle the same 
On the subject of the strength of poles, however, the 
majority was against any reduction in size, and the ques- 
tion of the Standard Committee’s 11 standard pole ” pro 
\oked an animated discussion 

The subject of the paper is one which for a long time 
has needed discussion, and the Interest in it was shown 
hy the fact that after the paper was read and discussed 
at the Birmingham local section's meeting it was re- 
discussed in 1 ondon later in the session and we may hope 
that the manv points and facts brought forward will help 
to mitigate the present existing difficulties of the over 
head system, and at the same lime help to reduce th< 
capital expenditure on tramway schemes that may be 
undertaken b\ local authorities 


SOME AS l ROXOMICiL COSSEQVENCES Of 
1HE PRESSURE OE LJGEIF 1 

TDSi a jear ago Prof Nichols gave here an account of 
A the beautiful experiment carried out bv himself and 
Prof Hull which, with the similar experiment of 
Lebedew, proved conclusively that a beam of light presses 
against any surface upon which it falls Not onlv did 
Nichols and Hull detect the pressure which is difficult 
enough so minute is it, but they measured it with extra- 
ordinary luurucy, and confirmed fully Maxwells calcula 
Mon that the pressure on 1 sq cm is equal to the pnerge 
m 1 cubic centimetre of the beam 

ihus we have u new force to be reckoned with It is 
apparently of negligible account m terrestrial affairs, partly 
n that it never has free and uninterrupted play But out 
in the solar system, where there is no distuibing atmo- 
sphere and where it mnv net without interruption for 
ages it m iv prcnlucc very considerable insults Even here 
s o minute is the force that it need only be taken into 
iccount with minute bodies Prof Nichols in his discourse 
told how it mav possibly account for the formation of 
comets’ tails if these t ills ire outbursts of finest dust 
To night I shill trv to show how it may be of importance 
with bodies which though still minute ire yet far larger 
thin tht particles dealt with bv Prof Nichols Such small 
bodies appear to abound in our system and to reyeal their 
existence on any starlight night when perishing is shoot 
ing stars 

\\ c are to 1 xnmim , then how the pressure of light or 
more generally the pressure of radiation, from one end of 
the infri red to the other end of the ultra violet spectrum 
will affeft the motion of these small bodies 

I think we get n cleirer ulei of the effects of light or 
ridiation pressure if w< realise from the beginning that 
a beam of light K a carrier of momentum that it be ars 
with it 1 forward push ready to be imparted to any surface 
which 11 meets 

Thus let a source a (Pig 1) send out a beam to a 
surface b, and to bring out this idea of carriage of 
momentum let \ only send out light for a short time, so 
that the be cm does not fill the whole spice from A to p 
but only the length tn \\ hih the beim is between A and 
h b feels nothing Rut as soon is p caches b b begins 
tft»be pushed, or it receives momentum in the direction 
ab and will continue to feel the push or receive momentum 
until c has reached h when th» push will cease The 

1 Dwcouru delivered at the Royal Institution on May 11, by Prof J H 
Poyntinf FR.S 
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existence of this push on b U definitely proved by th& 
experiments of Lebedew and Nfchols and Huff Notf, 
unless we are prepared to abandon the conservation of 
momentum, this momentum must have existed In the beam 
cd and have been earned with it, and it must have been 
put into the beam by a while it was sending forth the 
waves a, then, was pouring out forward momentum f and 
was feeling a back push while it was radiating This 
back push against the source has not, 1 think, been proved 
to exist by direct experiment, though an indirect proof may 
perhaps be afforded by the case of reflection When a 



Fig 1 


beam is totally reflected, the push measured in light- 
pressure experiments is double that when it is absorbed, 
that is, there is a push by the incident beam and an equal 
push by the reflected beam and we may perhaps regard 
the reflected beam as starting from the reflector as source, 
and then we have a push back against the source But 
whpthir this be proof or not, I do not sec how there can 
be the slightest doubt that the pressure against the source 
exists, and that for the same intensity of ocam it is equal 
to that again«t a receiving surface 

Some experiments which have been made bv Dr Barlow 



tiG a 


and myself ippear to bring to the front this conception of 
light as a momentum carrier When a beim fills on a 
black surface it is absorbed — extinguished — and its 

momentum is given up to the surface In a beam of light 
ab (I lg 2) the momentum is a push forward in the direc 
tion ab, and if it falls on a black surface s it gives up 
this momentum to S The total push which is in the direc- 
tion ab may be resolved into a normal push \ and a 
tangential push t If s cun move freely in its own plane, 
and only in that plane, t alon* comi a into play, and s will 
slide towards s * 



To show this effact we fixed two glass discs at the end 
of a short torsion rod hung by a fine quartz fibre the 
discs being perpendicular to the rod, and the face of one 
of them bung blackened Fig 3 shows a plan of the 
arrangement The apparatus Was enclosed in a glazed 
case, which was exhausted to about 2 cm pressure of 
mercury On directing a horizontal beam ab at 45 0 on 
to the black surface B the normal forte merely pressed 
u back, but the tangential force turned B round the point 
of suspension c away from ab It is difficult to make the 
disc quite symmetrical and tkr beam quite uniform, and 
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unless these conditions are fulfilled the disturbing forces 
due to heating of the surface, convection currents and radio- 
meter effects may easily have a large moment either way 
round c But these disturbing forces take time to develop, 
%$ Nichols and Hull showed, while the tangential push 
of the tight acts instantly Always when the beam is first 
directed on to b the motion in the first second or two 
la away from ab* 

It has bwt urged that this experiment is not con- 
clusive m that the lampblack is granular, and the force 
observed may be due to normal pressure against the sides 
of the grains But if the back surface of the disc is 
blackened, so that the surface is much smoother, the action 
is as great 

Another form of the experiment which we have latetv 



Fig 4 


mudf is perhaps better A horizontal disc of mica, about 
2 inches in di mieter is suspended in the cast b> a quartz 
hbre (big 4) The disc is blackened on its under face If a 
beam of light ab is incident at 45 0 at h, it tends to push the 
disc one wa) round 1 he gas action due to heating mat 
possibh and sometimes does, act against this push But 
if an equal beam c» is sent from the other side instnad 
of ab, the heating, and therefore the gas action, is the 
same, while thi tangential push is in the opposite diru- 
tion, ind th< deflection now is always less in the direction 
of the arrow than it was before, and the difference givts 
twice the effect due to the tangential push of either 

Another experiment, rather different in kind, even more 
clearly shows that light carries a stream of momentum 



4 
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Two glass prisms bp (Fig 5) were fixed at the end of a 
torsion arm and suspended by a hbre from c A beam of 
light ab was directed horizontally so as to pass through 
the two prisms and emerge parallel to its original direction 
along pe Always the torsion arm turned as indicated by 
the arrow, just as a pipe would tend 10 turn if it were 
bent as the beam of light i$ bent and carried a stream of 
water — <i stream of forward momentum 
I will not now dwell on the interesting modification of 
the third law of motion which we must make to reconcile 
with It these experiments on light It is enough to say that 
we must admit the luminiferous medium into momentum 
transactions just as Jong ago we admitted It Into trans- 
actions with energy 
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I et us now see how this way of regarding a beam of 
light leads us to expect a modification of the pressure 
when the receiving or the emitting surface is moving 
First, let us suppose that the receiving burface is moving 
towards the source l et a (l ig 60) be the source Let 
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n be thf riceiving surface, moving towards a with 
velocity u If 11 vv»rc at rest at c it would riceive in one 
second the r idiation and the momentum in lenglh in — u 
the velocity of light But when a given wivp starts from 
i>, let the surface stirt from u and let thorn nu et it ihn 
efid of a second Then ti has evidently ibsorbed thi 
momentum in length uu = i + 11 , and it has ncuved mun 
than it would have done if at rest in the ratio u+« v 
1 he pressure therefore is inert as^d ind by the fraction 
tt/u It is c isy to set from ! ig bt> that if u is moving 
away from the source it receives less momentum has less 
pressure than if it were at test, and the deereasi is agon 
by the fraction ulv We may call this the Dopplt r 
reception effect ” “Doppler” since hr w is the first to 
point out the (fleet of motion on radiation 

Jf the sourie is moving thm is a nearly equil effeit 
upon it I he pressure is increased i f il advances and is 
decreased if it retreats but thi pffeet irises in a differmt 
way It is now due to alletutmn of w ive length The 
Mource crowds up and shortens th< wavi s it stnds forward 
putting into them more energy md more momentum and 
so suffering an increase in piessun while it draws aw a) 
from and lengthens thi waves it sends backward putting 
into them less energy and momentum and so suffering a 
decrease in pressure I he alteration of pitch produced in 
sound by motion of the source is famili er l > ill 

We can easily d( duct th( ilfi ration in piessure if we 
make the reason ible issumption that the amplitude, thn 
height or depth of the wives sent out from the sourte 
depends on its temperature alone, and not on its motion 
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Let us imagine, by way of illustration, that the source 
moves with half the velocity of light so that \ w ive 
which would be acu (Fig 7) is packed into h ilf the spact 
a'c'b' With waves of the same height the energy in a 
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given length i> inversely us the square of the wave length, 
so that a'c ; b * has four times the energy and momentum 
that acb has in the iawe lengthy or the wave a'c'jj' has 
twite the energy and twice the momentum of the wave 
acb sent out in the same time, and the pressure against 
a' is twice that against A 

When the speed of the source i< is small compared with 
that of light, the increase of pressure in forward motion, 
or decnase in backward motion, is practically the fraction 
«/u (more exactly it is altered to u/u±L of the value 
when at rest) We may coll this the Doppler emission 
effect 

Coming back to the pressure on a source at rest, that 
pressure depends on the rate at which the source is pour- 
ing out radiant energy, and that rate depends on the 
temperature of the source If the body is a black body 
or a full radiator, the rate of radiation is as the fourth 
power of the absolute temperature, a law no longer depend- 
ing on precarious hypotheses, but the result of direct 
experiment Here is a table showing the energy radiated 
and the pressure back against the radiating surface at 
three important temperatures — 


Radtatton from and Back Pressure against a Radiating 
Surface 


Absoluts 

temperature 

o° 

300° (Earth) 
6ooo° (Sun) 


Energy emitted 
in ergs per wond 
per t<i cm 
O 

4 3x 10 4 
6 9 x 10* 


Back preunre 
in dynes 
per tq cm 
O 

9 6x io* a 
* 5 


A black surface on the earth, then, is pushed back with 
a forte of 1/ too 000 mgm per sq cm by its own radi 
ation while the surface of the sun is pushed back with 
a force of a milligram and a half on the square centi- 
metre This table helps us to realise the exceeding 
minuteness of the forces with which we hive to deal 

While we are considering the connection bet\v< en radi 
ation and temperature, it will be useful to see how the 
temperature of an absorbing particle depends on it*, distance 
from tht sun lake first such a particle at the distano 
of the earth from the sun If the sky were completely filled 
with suns it would be at the temperature of the sun and 
give out the corresponding radiation But the sun orrl} 
fills 1/200,000 of its sky, so that the particle only re- 
ceives and gives out 1/300,000 of that radiation I is 
temperature is therefore ^200,000, say about twenty times 
less than that of the sun We can form a tohrablv good 
estimate of the temperature of the particle since the rota- 
tion of the earth and its circulating atmosphere make its 
mean temperature, whnh is nearly 300° absoluu, the 
same as that of the particle So that the tempenture of 
the sun is probablj about 6ooo° absolute or at any rate 
gives out as much radiation as a full radiator at that 
temperature 

If we move the particle m to, say, one quarter tlie 
distance, a little Within the nearest appioach of Mercury, 
rhe heat from the sun Is sixteen times as great, so that 
the temperature of the particle is twice as great, say 6oo° 
absolute, about the temperature of boiling quicksilver Out 
near Jupilcr u will be hdf as great say 150° absolute, the 
temperature varying inversel) as the square root of the 
distant 

Now we have the dita from which fce can trace some 
of the consequent! s of light pressure in the solar system 

The dircci pressure of sunlight is virtually 1 lessening 
of the suns gravitation for, like it, it varies as the 
inverse ire of the distance As we can by direct 

measurement find, or at anv rate form an estimate of 
the energy per c c in sunlight, we can calculate the 

pressure which sunlight exerts on a square centimetre ex- 
posed directly to it at thf eaith’s distance, and it works 
out to about ofi mgm per square metre On the whole 
earth ft is onlv about 7^ 000 tons, a mere nothing com- 
pared With the sun’s pull, which is forty billion times 

greater 1 

But if we halved the radius of the earth we should have 
hne-eighth the ^gravitation, while we should only reduce 
the light pressure tp one-quarter, or one would be only 
twenty billion times the other With another halving it 
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would be only ten bfftioh times as great, and so on 
if we made a particle a fortv-billlomh of the., rad His ol 
the earth, its gravitation would be balanced by fbe light 
pressure if the law held good so far 

This effect of diminution of size applies to the radiating 
body us wall If we*halv«d the radius of both earth dna 
sun, the gravitattve pull would be one sixty-fourth, while 
the light pressure would be one-sixteenth, or Ve should 
m each halving reduce the ratio of pull to pu^h twice as 
much, and should much sooner reach the balance between 
tfje two, and, of course, the balance would be reached 
sooner the hotter the bodies. Thui^ two bodies of the 
temperature and density of tbe sun, and about 40 metres 
in diameter, would neither attract nor repel each other 
Two bodies of the temperature and density of the earth 
would neither attract nor repel each other if a little mope 
than a cm , or ju*.t under an inch* in diampter 

Suppose, then, a swarm of scattered meteorites 1 inch 
in diameter and of the earth’s density approaching the 
sun Out in space their gravitation pull would be greater 
than their mutual radiation push, and there would be a 
slight tendency to draw together. When they came within 
100 million miles of the sun radiation would about balance 
gravitation, and the) would no longer tend to draw 
together As they moved still nearer repulsion would exceed 
gravitation, and there would be a tendency —slight, no 
doubt — to scatter 

It appears possible that this effect should be taken into 
account in the motion of Saturn’s rings if those consist 
of .small particles I-et us suppose that Saturn is still 
giving off heat of his own m sensible quantity, and, merely 
for illustration let us say that his temperature is about 
that of boiling mercury, 6oo° absolute Imagine one of 
a thinly statu red cloud of particles near the division of 
the nngs At such n distance from the sun the particle 
( will be receiving nearly all its heat from the planet, which 
will occupy about one-sixteenth of its sky If the planet 
filled the whole sky the partule would be at boo°, and 
give out corresponding radiation But filling only one- 
sixteenth of the skv it gives to the particle and the 
particle gives out again, only one-<tIxfeenth of the 6oo° 
radiation It is therefore it <f y i/io, or hulf the tempera- 
lure, joo° absolute, the Umpcrature of the earth Particles 
in th< ring then about 1 inch in diameter would neither 
attract nor repel each other, and each would circle round 
the planet as if the rest were absent 

Passing on from these mutual actions let u« see how 
radiation pressure will affict a spherical absorbing partible 
moving round the sun We have already seen that the 
direct pressute of sunlight acts as a virtual reduction of 
the sun’s pull and a small particle will not require so 
grrat a velocity to keep it in a given orbit aa a large 
body will A particle 1/1000 inch in diameter, at the 
distance of the parth from the sun, and of the earth’s 
density, will move so much more slowly than the earth 
that its year wall be nearly two days longer than ours 

In the second place we have the Doppler emission effect 
The particle crowds forward on its own waves emitted 
in the direction of motion, and draws awav from those 
it sends out behind There is an increased pressure in 
fiont, a reduced pressure behind, and n net force always 
opposing the motion This force is a very small fraction 
. , •• , . f . . . velocity of particle 

of the direct sun push, In fact onlv Jx ve ,- (y of ^ 

Of that push 

But, unlike that force, it is alwajs acting against the 
motion, alwajs dissipating the energy The result is that 
the particle, losing some of Us energy, falls m a little 
towards the sun, and moves actual!) faster in a smaller 
orbit I he particle we are considering would fall in about 
goo miles from the distance of the earth in the first year 
Next >ear it would be hotter, the effect would be greater, 
and ft would move in farther I think it would reach the* 
sun in much less than 100,000 years* As the effect work* 
out to be inversely a« the radius, a particle an inch ip 
diameter would reach the sun in much less than a hundred 
million years 

There Is another Doppfer emission effect which must 
be mentioned If the whole solar system is drifting along 


NA TU RE 


93 


,$J<JYBWBEK 22, I906J 


roMttvftly to the either/ there is a Doppler resistance to 
tbe drift utterly negligible on the sun and planets, bat quite 
appreciable on meteoric dust I confess that 1 am utterly 
unable to tackle the equations of motion when this force 
la taken into account, but if we make rough approxi- 
mations it seems possible that it too would lead to a 
gradual approach to the sun The most obvious method 
of approxinpttion in dealing with a small disturbing force 
is to omit it Let us adopt this method here, and turn 
to another effect which can be tackled — a Doppler reception 
affett, which only comes into play when a particle Is 
changing Its distance from the sun 

Imagine a particle moving in an elliptic orbit to be 
coming towards the sun Tne sun pressure against it is 
slightly increased by the motion, or, virtually, gravitation 
Is lessened When the particle has swung round the sun 
and is ^treating, the sun pressure is slightly lessened, or, 
virtually, gravitation is increased That is, there is always 
a force tending to resist change of distance from the sun, 
tending I take il, to make the orbit less eccentric, mora 
circular 

Now let us see how these forces will act on a comet, 
supposing a comet to consist of a somewhat thinly scattered 
cloud of particles of various sizes down to, sa) , a ten- 
thousandth of an inch in diameter Somewhat below that 
size the particles would be repelled and never tend to 
approach the sun at all, and would be weeded out of the 
comet as it first came into our system Let us sup- 
pose that, to begin with, the various sizes are well mixed 
up Ihen at once a sorting action will begin Ihe direct 
sun pressure will lengthen out the year of the finer particles 
more than that of the coarser, md they will gradually 
trail behind in the orbit 

Then the Doppler emission effect will gradually damp 
down the motion, again more markedl> with the finer par 
tides and they will tend to spiral in towards the suh and 
shorten the period of revolution Ihen the Doppler recep- 
tion effect will tend to make the orbit ever less elliptic 
and again with the smaller particles the action will be 
more rapid 

In any single revolution the effect will no doubt be 
small, even on the smaller particles, but afur thousands 
or millions of revolutions the particles of different sizes 
may move in orbits so different that they may not appear 
to have any connection with each other In course of 
ages all the smaller particles, and if we have a sufficient 
balance in the bank of astronomical time even the larger 
particles, will end their course in the sun Itself 

There is on# member of our system, Emke’s comet, 
which at first sight looks as if it were manifesting these 
actions even in the short tunc, less than a century, that 
it has been under observation Its motion is commonly 
interpreted as a shortening of its period by 2^ hours in 
each revolution of 3$ years But Mr H C Plummer 
has investigated its cuse, and finds such difficulties, difficul- 
ties with which I need not now troubte you, that I fear 
the obvious explanation that the Doppler resistance is the 
cause must be abandoned But though we may not notice 
the effects in any short time, I see no escape from the 
conclusion that if comets are clouds of small particles 
brought into, and made members of, our system, they at 
ohee begin to undergo a sorting action, the finer particles 
4rawing inwards more rapidly, and ultimately ending their 
career in the sun Possibly the Zodiacal Light is the dust 
of long dead comets 

Where our ignorance is complete and unbounded hardly 
any supposition can be ruled out Let me, then, in con- 
clusion, moke one wild suggestion Suppose that a larger 
planet, still so hot as to be a small sun, succeeds in 
capturing a cloud of cometary dust Just the action I 
have been describing should go on The cloud would 
gradually spread into a long trail, the larger particles 
leading, fhe smaller dropping behind and moving in, 
and ultimately wo might nave a ring round the planet, a 
ring tending to become more and more circular as time 
went on, with the larger particles outside and the finer 
particles forming an inner fringe With different grades 
of dust we might have different rings Is it possible that 
Saturn has been wild enough to, have adopted this 
suggestion? 
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CAMtiRtDOB — 1 he special board for mathematics is now 
submitting for the approval of the Senate regulations for 
part { and part 11 of the mathematical tripos embodying 
the resolutions which were adopted by Senate on 
October 35 It has been found necessary to make pro- 
vision for the transition from the present system to the 
new one, and some temporary provisions are suggested 
for this purpose In other respects all the regulations now 
submitted have already been published m the draft regula- 
tions appended to the report above referred to It is these 
detailed regulations that the master of Sidney Sussex 
College and some other members of the Senate have 
announced their intention to u non-placet ” 

The observatory syndicate has been considering the great 
increase in astrophvsical work which has been In the 
last few years earned on in the University observatory by 
Mr H F Newall Tt considers the time has come when 
an assistant of university standing should be appointed 
to assist Mr Newall, and announces the generous offer 
of Mr Newall to find 100/ a year for five years toward 
the stipend of such an assistant The syndicate recom- 
mends (1) that for a period of five years, from January i, 
1907, there be appointed at the observatory an assistant, 
to be entitled “ the assistant in astrophysics,” who shall 
be under the general direction of Ihe Newall observer, 
(2) that the assistant in astrophysics be appointed by Mr 
Newall with the consent of the Vice-Chancellor, and be 
removable in like manner , (3) that a stipend of 100I per 
annum, payable from the Univtrsiiy chest, b< assigned to 
the assistant m astrophysics Mr Newall basing under- 
taken to augment the stipend bv an annual sum of tool 
for a period of five years from January 1, 1007 

Two largely signed memorials have been presented to 
the council of Ihe Senate The first urges (i) that a pap*r 
or papers in natural science shall be included amongst 
the compulsory subjects of any » xumination which may be 
substituted for the present previous examination, and (a) 
that In the classical pirt of such 3n examination no 
separate paper in Greek and Latin grammar shall be set 
The second requests the touned of the Senate to ippoint 
a s\ ndicate to consider the advisability of instituting a 
diploma in architecture in view of the great importance 
of architectural studies whuh has alrcadv been felt in 
other universities, where such studies have been success- 
fully organised 

Th< following have been nominated examiners in the 
mechanical sciences tripos — Prof Hopkinson, Prof W E 
Dalbv, and Mr C F Ingles, in Slue medicine Dr 
Anningson, Prof Nultull Dr J Lam Notter, Dr R D 
Sweeting, and Dr \ Newsholme in ihe diploma of 
tropical medicine and hygiene, Prof Nuttall, Mr C W 
Danieids and Mr W B Leishman 4 

The board of agricultural studu in consultation with 
the president of the Royal \gricultural Society, has 
appointed Major P G Craigie, C B , to be Gilbey lecturer 
on the history of the economics of agriculture for three 
years from January r 

A syndicate has been nominated to obtain plans and 
estimates for tht extension of the Cavendish Laboratory 
on the site recently assigned it bv a Grace of the 
Senate This extension has been rendered possible by the 
generosity of l ord Rayleigh, who has presented the Nobel 
prize to the University 

Mr Aubrey Strahan, St John’s College, has been 
approved by the general board of studies for the dt grec of 
Doctor in Science 

\ Untversity lectureship in botany is now vacant by the 
resignation of Prof Seward The general board of studies 
will shortly proceed to appoint a lecturer to hold office 
from Christmas, 1906, until Michaelmas, iqii The 
annual stipend Is tool Candidates are requested to send 
their applications, with testimonials if they think fit, to 
the Vice-Chancellor on or before November ^o, igo6 

Mr R P Gregory, of St John’s Collegp has been 
appointed senior demonstrator in botany until September 
30, 1911 

Mr A Hutchinson, of Pembroke College, has been 
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appoint*, d chairman of the examiners for the natural 
sciences tripos, 1907 


Dr H E Annett has been elected to the newly- 
establishtd chair of comparative pathology in the University 
of Liverpool 

The second award of the Vulcan fellowship in engineer- 
ing of the \ ictoria University of Manchester will be made 
this session Applications should be made to the registrar 
on or before December 10 The fellowship which is of 
the annual value of laol offers exceptional opportunities 
for research m engineering It is Unable for one year 
but may be renewed for a second, and in special circum- 
stances for u third, year 

I HE Times states that the trustees of the late Mr T 
Graham \oung have presented to the governors of the 
Glasgow tnd \\ est of Scotland Technical College a sum 
of 10 000/ to assist in making provision for the teaching 
of d\emg and bleaching in connection with the chair 01 
technical chemistry in the coltegp Mr Young’s trustees 
have also voted a sum of 850/ for the equipment of the 
laboratory for the chair 

Thf regulations for admission to the schools of mines 
at ( lausthal and Berlin and to the mining and metal- 
lurgical department of the Aachen Technical School have 
been brought into unison Hitherto, at Ciausthal and 
Berlin on matriculation twelve months’ practical experience 
was demanded, whilst at Aachen no previous practical 
training wms required Moreover, at Aachen the length 
of the course was threr yfars, whilst at Ciausthal and 
Berlin it was four years Henceforth no practical experi- 
ence will bi demanded for entr\ at Ciausthal and Berlin, 
but on entering for the first examination students will be 
required to furnish evidence of six months practical work 
At Aachen the course will in future cover four years 

Tin London Countv Council has decided to expend 
57,500/ in acquiring sites for secondarv school and train- 
ing college purposes in the districts of Clapham Wands- 
worth North London and Tooting The schools are 
neechd for the sc hoWrs elected under the council’s new 
scholarship scheme It is proposed to erect six schools 
on the sites three for boys 'tnd three for girls and to 
idapt as a training college a mansion at present standing 
on one of the sites The cost of erecting the si\ schools 
will be about 160,000/ and that of ad cptmg the mansion 
Hooo/ It is anticipated that four more schools will be 
needed to provide for the full number contemplated be 
the scholarship scheme The tot cl expenditure upon the 
council's propos ils with regard to secondare schools is 
estimated at 575,000/ 

A movement has been started for the reconstitution of 
Queen s College Cork and its conversion into 1 university 
centre for Munster Speaking at a meeting convened on 
Saturdav last by the I ord Mayor of Cork end Mr 
McDonald chairman of the Countv Council Mr William 
O Brien M I’ , s ud it is proposed to do in Cork what has 
been done in Birmingham The institution to be set up 
will be purely democr itic It will belong to the people, 
cad will be governed bv the people’s representatives The 
governing purpos* of the university will lx to open up t 
career in life to everv gifted child in the province Mr 
O Brien and his wilt have decided to bequeath on their 
demise practic dlv aft their property is a contribution 
towards the endowment of a Cork University Mr O’Brien 
said it should be passible to arrange, if the borough and 
county councils of the province nr* willing to assume a 
temporary burden which will be an exceedingly slight one, 
and evtrv shilling of which will be repaid at his and lus 
wife’s death, that a feum of 50000/ can be at once made 
available 

The recently published annual report on the work of 
the Glasgow and \\ est of Scotland Technical College sup- 
plies as an appendix a report on a visit to American 
eduf^pnal insulations, presented to the governors bv Mr 
H F Stockdul^ the secretary and director of the college 
Iht, subject of \the director’s inquiry was especially the 
equipment of theA engineering schools visited, with a view 
to the economical^ and judicious expenditure of the grants 
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made to the engineering departments of the Glasgow, 
college Mr Stockdale insists that the only points where 
the superiority of American schools must be admitted are 
those in Which the Weight of monev turns the scale The 
laboratory equipments are generally far more extensive and 
include more costly apparatus than is within the means pf 
most British colleges The environment pf certain 
American institutions, such os that of the University of 
Wisconsin and of Cornell University, is, too, a great 
advantage The director was much impressed by the 
facilities in the States for the study of railway mechanical 
engineering, and he points out that this seems to be a 
field in which the Glasgow college might do good work 
An Englishman In charge of a section of the metallurgical 
department of Columbia University alleged that many 
British students proceed to the States to study metallurgy 
Like other British visitors to America, the Scottish director 
Saw and heard with envy the large number of able men 
on the staff In nearly all the best colleges in the States, 
and noted that the heads of departments are allowed plenty 
of time for research The circumstance that the large 
staffs make it possible for professors to engage in outside 
professional practue, to th* advantage of the work of their 
roJloges, is also commented upon Mr Stockdale has 
written a very useful report, which will repay attention 
from educational authorities 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, November 1 — Prof R Mtldolt, 
IRS, president, in the chair — A development of the 
atomic theory which correlates chemical and *r\f»tallme 
structure and leads to a demonstration of the nature of 
vabnev \V Barlow and W J Pop* The authors re- 
present atoms in the combined state by “ spheres of 
influence ” An examination of the geometrical properties 
of closely-packed assemblages of spheres shows th tt the 
atoms of the elements must be represented bv spheres of 
influence directly proportional in volume to iheir funda- 
mental valencies, and that a closely packed assemblage 
built up of spheres of the ippropriate sUfs, so as to repre- 
sent some particular compound, can *bc partitioned into 
units identical with the chemical molecule, and possesses 
symmetry and dimensions compatible with those of the 
crystalline substance In addition, it is shown that close- 
pat ked homogeneous assemblages of spheres possess other 
propcrtHs which lead to simple intt rpretfcfions of multi- 
valency and tautomerism and that ethvlenfC and acetylenic 
bonds and isom* rism have complett analogues in p*culnri- 
ties of homogeneous assemblages of spheres — Synthesis of 
carvestrenc Preliminary notice W H Pvrkln, jun , and 
G Tatt*r*all — Some derivatives of catechol, pyrogallol, 
benrophr none , and of some substances allied to the natural 
colouring matters W H P*rkln» jun , ind C 
Wtlimann This communication contains descriptions of 
the preparation and properties of a number of new sub- 
stances obtained at different UmeR in connection with re 
searches on tht constitution of bruzilin htcmatoxUin and 
other natural colouring matters — Experiments on the 
synthesis of thf terpenes part ix the preparation of 
cyr/opentanone 4-nrbowlic acid and of cvilohexanone-4 
cirboxvlu acid (8 kctohexahvdrobenzoic acid) I W Itekt 
and W H P*rkln, jun — The hydrolysis of il m s* 
cellulose ** and “ nitroglycerine ’ O Sllborrmd and R 
Parmer J he hydrolysis is complicated by the Minut 1 - 
tanoous reduction of the nitric acid, and intermedi ite pro- 
ducts are formed, w'hirh are gradually aitrd upon 1» the 
alkali these are practically mwluble in water and do 
not give rise to free acid when left in contact with water 
for several days — -1 he acidic constants of some urcides and 
uric icid derivatives J K Wood In compounds which 
contain the grouping CO NH CO Nil CO , there appear* 
to be a mutual reinforcement of the irmno-groups bv the 
carbonyl groups present analogous to that exhibited by the 
carboxyl groups in succinic acid — The affinity constants 
of xanthine and its methyl derivatives J K Wood The 
results of determinations of the basic and acidic constants 
of xanthine, 7-methvlxanthine, the three isomeric dimethyl- 
xanthines, and caffeine are described — The explosive com- 
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filiation of hydrocarbons, it W A Bene, J Drugman, 
and G W Andrew The *' inflammation '* of mixtures of 
ethnn^ or ethylene and oxygen has been studied In each 
case, pteam, aldehydes, ethylene, and acetylene are 
prominent during the initial stages of combustion, whilst 
carbon is a later product —Contributions to the theory of 
solutions, i, the nature of the molecular arrangerm nt in 
aqueous mixtures of the lower alcohols and acids of the 
paraffin series , li , molecular complexity in tb< liquid 
state , in , theory of the intermiscibility of liquids J 
Helmet — The relation between natural und synthetical 
glyceryl-phosphoric acids, part 11 f* Tutln and A C O 
Harm It is concluded from the results obtained that the 
natural and synthetical glyceryl-phosphoric acids are 
differently constituted mixtures of the a and /9 acids — 
Thiocarbomc acid and some of its salts Miss I G 
0*Donoffhu» and Miss 7 Kahan The acid has the 
formula H»CS, The *alts are very unstable even in a 
vacuum — Studies in optical superposition, part 11 1 S 

Pattamon and J K*y* The optical properties of 
dl-f-menthyl-Martrate, di-Z-menthyl diacetyl-Z-tartrate and 
sodium Z-menthyl /-tartrate have been examined — Optically 
active dihydrophthalic acid A N*vlll* When the 
hydrogen strychnine salt of tram A* a -dih\drophthalic acid 
is fractionally crystallised from alcohol, the acid is resolved 
into its laevo - and dcr/ro-isnmendes which are described 

Entomological Society, November 7 —Mr F Mem 
fa Id, president, in the chair — Exhibitions ~H J Luca.* 
Photograph of Panorpa germamca , practically immaculate 
from Sutherlandshire, and a typical form for comparison, 
corresponding apparently to the borealt a of Stephens 
Also a *eries of the genus to illustrate the mng< of spotting 
on the wings of both sexes — G C Champion \ long 
senes of a Hemcopus (probably H \ptntgtr, Duval), from 
El Barco, Galicia Spain to demonstrate the dimorphism 
of the females — H St J Donl*thorp* Seven specimens 
of Prtotwcyphon serrtcornts , Mull bred from larv*. taken 
in the New Forest in July, live larva 1 , and a larva and 
pupa figured, of the same, with a note on the species - 
Dr T A Chapman (1) A collection of butterflies, made 
in Galicia (lnt 42 0 16' N , long 6° 44' W) last July, in- 
cluding I ycattia idas, hitherto reported onl\ from the 
Surra Nevada, in the south-east of Spam (2) / argtts 
(aegon) from the sumt district which though very close 
to the vars Jtypoihtona and hejarctisis , differed in n certun 
proportion of the specimens presenting the red of the 
marginal “peacock tyes“ on the upper surface of the 
hind wings of the males -Hon N C Rothschild 
Branches of l tbitrnum lantatut showing the mines of Srsm 
andrcntfortnis, now discovered as the food plant of the 
species in Britain for the first lime — V D Jones 1 wo 
species of the genus Molltpa bred from Brazdi in larv c 
which were identical in form also photographs of th( 

1 irva; *u situ — Dr K A Dlxoy \ case of female 
Pierine butterflies to illustrate various conditions under 
whuh white pigment might be replaced bv bl ick Hi 
said that though mcl inism may occur as a sport it 
owed its est iblisfimrnl to the principle of selective adapt- 
ation —The Provident, mt ntioning a bug which Mr Cecil 
Floersheim had found very destructive to the eggs of 
Paptho nuuhaon and P astenas sud that it whs remark 
able to find one of the Ileterotoma as a carnivorous species 

Faraday Societv Nnvrmh r 13 — Dr F Mnllw * Parkin, 
tnasurer, in the chair — Some investigations relative to the 
depreciation of electrolytically produced solutions of sodium 
hvpochlorite W P Dl*by This deals in the first 
place, with depreciation taking place in bottles of various 
colours in which dark amber bottles gue the best results 
the loss in T817 uays being about 40 per cc nt for a solu- 
tion containing 421b grms of available chlorine per litre 
fhe corrosive action of hvpochlonle solutions upon various 
metals is then discussed and the depreciations due to 
graphite, copper, zinc, lead and iron plitex immersed in 
such solutions are set forth for » period of 480 hours \ 
much greater depreciation lakes pi ice, due to galvanic 
action, when two dissimilar metals immersed in the liquid 
are connected bv an insulated wire the paper gives records 
m the case of twenty-one different couples When iron is 
present as one metal m such a couple the depreciations 
are generally greater than for anv two other metals - The 
Hermite electronic process at Poplar, C V BIBS* 
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Thu. paper is a contribution to the data at present avail- 
able on the subject of the electrolytic productions of hypo- 
chlorites It consists of a description of the plant in use 
at Poplar for the preparation of a solution containing 
about 4 5 grms of available chlorine per litre, for use as a 
disinfectant in the borough I he author concludes that the 
magnesium hypochlorite, as made at Poplar, is sufficiently 
stable for practical purposes, and (hat it could be made 
in a warm climate without necessarily rapid deterioration 
—The electrochemistry of le id Dr A C C Cummin* 

( vviiikidi e 

Philosophical Society, Ociober 29 —Dr Fenton vice 
president in the chair — 1 he procession of Cnethocampa 
ptntvorax H H Brindley The procc ssionary larva of 
this moth, one of the Eupterotidx, which is lomrnon in 
the Ptt iuv marttima districts of the Landes, m crchcs in 
single file both in its nocturnal excursions from Its nest 
in the pine to bed on the young leaves und also in the 
journey from the nest tree to pupate in the sand 1 he 
primite spins a thread which is added to by the satellite s 
in succession J afire (“ Souvenirs cntomologiqucs,” ser vi ) 
describes many obsc rv itions made in his labor ctory n< ar 
Avignon with imported families Ihe author found a 
procession of 114 larva in the Cap berret Woods, Arcachon, 
on April 3, tn the final procession for pupation Inter- 
ruptions and rearrangi ments of the procession were made 
with results in the main in accord with babre’s ai count, 
but in spite of much contact with bare hands the irritation 
from the poison h urs found by Fabre to h< at a nuxumim 
in this stage, was not noticed Also the number of con- 
tiguous individutls removed was found to affect the mode 
of re forming the procession The procession was being 
attacked by a Tachmid flv, probably Dtxotlcs machatropsts 
endeavouring to lay eggs in the larv e and these seemed 
afra d of the hairs though one fly ran over the but k of 
a Iniva and lanced it near the hind end ^s a rub 1 flv 
propped itself on the edges of its wings md Hud the 
larv 1, pushing it with its legs is it passed, and apparently 
trying to insert its ovipositor ve ntrall) between tin pro 
podia b allures to insert the eggs st lined v< r\ numerous 
Ihe larvae evidently felt the liming tiuUlv ilwijs start 
lng violently when it succeeded The intention to burrow 
sernud ve r\ little interfered with by interrupting the ihain 
daughter chums started in different directions the prim it* 
soon burrowing in the neftrest depression and disappearing 
in ttn to fifteen minutes, while the satellites quickly 
followed his example J he complete procession and the 
daughter ones made bv intcrfeience , seemed to march 
towards the greatest sunlight - A note on a collection of 
OribitielL from British Guiuna C Warburton and 
N D b P**rc* Our knowledge of such microscopic 
Und animals as the Oribatidx rests almost entirely on 
buropean and North \mcricnn forms benuse it is 
impr icticable on scientific expeditions to eolieet individually 
creatures so minute It has hrrn found however that 
moss or other m tteri il in whuh the mites live if packed 
in air-tight (preferably soldered) tins teach Lngl md from 
the most distant countries in such 1 satisfactory condition 
that the nmm ils in it m n be examined dive Some moss 
received m this wav from British Guuna last June vielded 
i result which strikingly illustrates the importance of this 
method of collection About forty species new to science 
were found in it a f ict the more remarkable in that the 
total number of s itisfne lordv established species of 
Onbatid 1 previouslv known did not exceed 250 Sonic of 
ihe new forms ire extremely interesting and wall cert only 
nfcessit ite a revision of the existing genera -Thi influence 
of speetrd colours on the sporulition of various sprues of 
Sate h iromvees J F Purvf* and G R Warwick flic 
light of 1 strong lamp was tillered through various coloured 
screens md plaud upon the surfaces of several species of 
purr cultures of Sarcharomvces in in incubator at i dt hmtp 
temperature of 24 0 C to 2^ b C The results were compared 
with the effect of ordinary white light from the sum 1 imp 
and also whin the yeasts were allowed to spondaic m the 
dark but at the same temperature as the yoisK sporidtiing 
under the influence of the spectral colours of red green 
blue, and violet The conclusions were (1) red rivs 
appeared to accelerate the formation of spores more quirk I v 
than w'hite light (2) the green ravs ret irded the dcvrlop 
menl of the spores (3) tlu blue and violet rai^ nluded 
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the development more than the green ravs , (4) the violet 
and ultra-violet ray* were still more effective, and they 
appeared to break down and disintegrate the vitality of 
the colly when the latter were kept for some time under 
their influence 

Paris 

v Academy of Science*, November 12 — M H Pofnourf 
In the chair — Observations relating to equilibrium and 
reciprocal displacements between glycerol and other 
alcohols M n^jrthelot. The author refers to hiw experi- 
ments rm<k betwitn 1853 and iKb2, and doubts the utility 
of the introduction of the words hydroljsis and akoholysis 
— A new and rapid method for the determination of the 
errors of division of a meridian circle M Lctwy A 
mathematical development of the method described in 
previous papers — Some products of the fumerolles of the 
recent eruption of Vesuvius, with particular reference 10 
the minerals contuming arsenic and lead A Lacroix 

The most abundant solid products of the fumerolles are 
those commonly found in all eruptions of Vesuvius, 
chlorides of iron sodium potassium, ^agnesium and 
call Kim, none of them will characterised from a minera-* 
logn it point of view with the exception of erythrosidente 
These ihlondes are covi red locally with realgar The 
presence of galena has iko been noted, the first time this 
mineral has been associated with the products of 1 ruption 
of Vesuvius Au ompanwng the gah nu were found magne- 
tite, magnesioferrite hematite pvrrhotite and pyrites — 
Contribution to the stud\ of the calorific emission of the 
sun C F4ry and C» Mlllochau \ discussion of (he 
results obtained b) methods described in earlier papers 
Ihe measurements showed that there exists a distinct 
radiation outside the sun’s disc, p irtlv due to the dimensions 
of the thermocouple but partly also to a calorific emission 
external to the solar image On the issumption (bat the 
sun’s nucleus acts as a black body, an atti mpt is made to 
correct thi observed values for tfu absorption due to the 
solar atmosphere the temperature obtained in (his wav 
lies between ^3° and absolute The absolute 

error in the d( termination of a temperature in the neigh- 
bourhood of 6ooo° abs is estimated to be of the order of 
15 0 —The photographic study of the telluric lines in the 
infra red spectrum Milan itafAnlk A description of 
observations carried out at the summit of Mt BKnc A 
comparison of two spectra obtaj^ed with a grating on< 
about noon and the other at b p m — Observations of the 
sun madt at the Observ itorv of Lvons during the third 
quarter of fqob J Guillaume. The results are exhibiled 
in three tables showing (he number of spots, their dis- 
tribution in latitude, and the distribution of the fnculie in 
latitude — Groups of functions Frtd^nc ftloaa — Differ- 
ential equations of the seiond order and of the first degree 
the general integral of which Is at fixed critical points M 
Gambler — The relative value of standards of light Cartel, 
Hefner, and Vernon Hnrcourt A P*ret and M Laport*. 
Taking the Harcourt lamp as unity, the Carcel is o qq6 
and the Hefner 00031 The experiments brought out the 
difficulties inherent to the use of flame standards, and show 
the necessity of having an absolute standard as indepen- 
dent as possible of external conditions, such as the Violle 
stnndatd — Ihe reduction of moljbdk acid in solution by 
molybdenum, and the turation of reducing solutions by 
permanganate M Qwlch*rd The brown solution 
obtained b> the reduction of an acid solution of molybdic 
acid by molybdenum contains not a salt of the dioxide 
but a salt of the oxide MOjO, The conclusion is drawn 
that the dioxidL of mo!)bdenum does not form salts The 
use of iron reduced f^om the pure oxide is recommended 
for standardising pertaMgfcnQte solutions — The heat of 
combustion and of fornj£$|£i of some amines P Lomoult. 
— Xanthone and xanthydftrf R Potta It is known (hat 
xanthom , although ( on taming a ketonic oxygen does not 
form directly a phenvlhvdrazone or an oxime The reduc- 
tion product of xanthone, xanthydrol, on the other hand, 
reacts directly with hvdroxylamme and with semicarba/tdp 
— The condensation of 0- and ^-mtro*benzyl chloride with 
acetjlacetone H M«oh —The existence in Corsica of 
alkaline qu«;ti porphyry, and a remarkable layer of 
orthose M Paprat — The reproduction of the fig 

Leclerc tfu laMon. — The motor equivalent of resistant 
work tn animal encfgetlcs Jules LsHvrs. 
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ALTERNATING CURRENTS 
Alternating Currents a Text-book for Students of 
Engtneertng By C G Lamb Pp vi + 325 

f ^rondon Edward Arnold, n d ) Price 10s 6d net 
HIS book Is designed to be a text-book for 
students of engineering* more particularly for 
those who are going through a course at the engineer- 
ing laboratory at Cambridge In any attempt to 
write an account of alternating currents for such a 
purpose, the question arises at once, Out of all the 
materials at the disposal of the author, what should 
¥ selected as being most suitable, or on what prin- 
ciple should such a selection be made? The answer 
to this question may perhaps be best given by consider- 
ing the requirements of engineering students 
Chiefly, perhaps, the mind must be trained to at curate 
thought, but, apart from this, which is common to 
al^ scientific education, a student should acquire a 
thorough knowledge of fundamental principles in 
such a way that he may have confidence in himself 
when he is faced with the various problems that con- 
stantly arise in the course of his professional career 
Bejond this, he should be taught sufficient of the 
methods of procedure in common use, so that when 
he takes up his first appointment in a subordinate 
position he will be able to follow with intelligence 
the methods of practice used by his superiors As Mr 
Lamb remarks in his preface, details of actual prac- 
tice are unsuitable in such a book, uid are best learned 
by actual contact with drawing-oflue work 

If the book m question be examined in the light of 
these principles, it will be seen that the statements 
of the fundamental ideas are very clear, and are 
logically followed up It might, perhaps, be sug- 
gested that there is a tendency to explain various 
actions by means of equations rather than by physical 
conceptions One is somewhat reminded of the mathe- 
matical coach lecturing on optics, who introduced the 
subject of optical instruments with the remark that 
a telescope is defined by the equation K = o Many 
students are naturally inclined to view physical 
problems m this way, and such a tendency should be 
checked, especially among intending engineers 
With regard to the methods of procedure in common 
use, it cannot be said that this book is irreproachable 
In particular, practically no mention is made of the 
necessity of designing apparatus to meet a given tem- 
perature specification This necessity makes itself 
felt throughout almost the entire range of electrical 
apparatus, and yet with the exception of one brief 
paragraph the subject of temperature rise is not 
mentioned A student reading this book with no 
other source of information at his disposal might be 
excused for imagining that apparatus was usually 
designed without any definite ideas as to its capacity, 
and was only rated after it hid been manufactured 
and tested to see what it would stand This must be 
regarded as an unfortunate omission 
Turning now to the consideration of the book in 
detail, it should be remarked that a certain extent 
of previous acquaintance with elementary theory is 
NO lens VOL. 7^1 


assumed, chiefly the theory of magnetism, including 
hysteresis and eddy currents, and a knowledge of 
vectors The author has not attempted to introduce 
any symbolic treatment, no doubt very wisely 

The first seven chapters cover the preliminary 
statements of the usual methods of treating alternate- 
current problems in general, also of measuring in- 
struments, and discuss the theory of the single-phase 
transformer This piece of apparatus is regarded first 
of all in the light of a choking coil, for which the 
fundamental vector diagrams are obtained Follow- 
ing this the analytical expressions for an actual trans- 
former are worked out, and methods are described 
whereby the regulation can be calculated The fifth 
chapter concludes with a paragraph giving a few 
constants for a modern type, which might have been 
more valuable if some indication had been given as to 
how such constants vary over a range of transformers 
for different outputs and frequencies, and with different 
load factors Special types of transformer occupy 
the sixth chapter, in which mention might have been 
made of sucking — or booster — transformers, to be 
quite up to dife, while the seventh chapter is devoted 
to efficiencies 

\part from the points mentioned, which are not 
important, the foregoing chapters may be said to be 
excellent both in matter and in manner Unfortu- 
nately, the same cannot be said of the very brief 
mention of single-phase commutator motors which 
occupies the eighth chapter This part gives one the 
impression of having been put m as an afterthought , 
neither the repulsion motor nor the compensated re 
pulsion motor is mentioned, and the type of series 
motor illustrated is alrc idy antiquated, moreover, the 
self-induction of the whole motoi cannot be reduced 
to that of the held coils alone (p 95) 

The rest of the book is devottd to the considera- 
tion of alternators both as generators and motors, 
and of induction motors Without following the 
treatment too closely, it may be remarked that wave 
forms are considered with reference to the presence of 
harmonics, the properties of concentrated and dis- 
tributed windings are set out, and towards the end of 
the book armature reaction is considered in detail 

The treatment of the latter subject is based chiefly 
on the method of synchronous reactance, in which 
the whole reaction is considered simply as due to a 
single internal self-induction This method has 
several drawbacks, and for practical work it is better 
to look upon the action of the armature as partly a 
demagnetising effect and partly a self-induction 
This treatment is very simple, and sufficiently accu 
rate if proper constants are taken In chapter 
xxi of Mr Lamb’s work the armature reaction is 
dealt with in greater detail, and is split up into three 
components, viz stray field reactance, cross and back 
reactances, each of which has its own magnitude and 
its own phase It is stated that this method leads to 
very good results, but it is more cumbersome, and 
seems to contain as much liability to error as the 
method above alluded to 

Space will not permit of more thin a brief reference 
to many of the subjects dealt with Induction motors 
ire discussed with reference to the well known Hey- 

F 
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land circle diagram, and eniph isis is taid on the 
necessity for proper phase relations being maintained 
between the applied voltages \ short chapter is 
devoted to induction meters, the principles of which 
ire explained analytically ind graphically 

Compound ilternators are referred to somewhat 
scantih , only two types being described both of 
which m manufactured by the WtstmghouM? Com- 
panv The par illel running of iltem itors is 
tummcd by the aid of s\ nchronous reactance ind 
\arious methods of s\nchromsing such machines are 
dt scribed 

Flu opciatinn of s\ nchronous motors is tre itcd in 
thf 1 s une \\ i\ it considerable length \nd an interest- 
ing gr iphu il method is given for finding th* value 
of the motor F M F for anv given lotd, due, we 
undcrstind to Mr (f A Bennett of Emmanuel 
( ollegc, C imbridge There is a short reference to 
th* hunting of such motors md to the iction of the 
unortisseitr The hook concludes with a eh tptcr on 
the rotarv converter with spend piragriphs on the 
E M F n 1 itions, cm rent relations ind ohmic loss, 
starling, pressure regulation c ffiuencv and hunting 

It mav be remarked th it no mention whatever is 
made of transmission lines a subject which would 
natural!* be included in \ book sui h as this, but 
possibly the author nun have idequ itc roisons for 
the omission 

Apart from criticism of the contents of the book, 
it is necessary to direct attention to one point 
rc ferred to in the preface, vi/ the question of 
references to previous writers whose works have been 
requisitioned It is quite true tint such references 
are not of great value to the student, ind would be 
unnecessary for others if no original matter w'ere 
introduced This however, is not the case, and it 
is unreasonable to assume that the learned persons, 
mentioned by Mr Lamb, who read the book will be 
itqu tinted with the authorship of tbps original 
matter The number of engineers who are practi- 
cally familiar with all branches of alternating- 
current science must be verv small, and anyone wish- 
ing to studv a particular branch from Mr Lamb’s 
book would naturallv ascribe to him the credit for 
some of the original matter contained therein In r 
few places, contributions have been abstracted from 
the proceedings of learned societies without a word of 
acknowledgment Rather than adopt such u course 
it would be better to adhere to the system in vogue in 
(icrmanv, where a man lx ho writes a book on anv 
subject without suppfjjdhg with it a complete bibho- 
graphv is considered a hopeless amateur 


THE ( Ell AND HE HE DJI \ 

Die stofflu heti Orundlagen der Vererbuftg tm 
orgamschen Fetch Yersuch c mer gcmemverstknd- 
lichen Darstellung von Fduard Strasburger Pp 
viit + 68 (Jena Gust iv Fischer, 1905) Price 
2 marks 

IS little sketch of the cell as the bearer of the 
hereditary qualities of the organism is full of 
interest, like everything that springs from Prof 
Strasburger \ pen It is written in somewhat popular 
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style, but is nevertheless a thoughtful and real con- 
tribution to the literature of the subject 

The book opens with a brief but sufficient account 
of the processes associated with the formation of the 
sexual elements, md with the outlines of nuclear 
division in so far as they are necessary for the under- 
standing of the main problem ^ 

The author follows current opinion in laying great 
stress on the qualitatively equal division of the 
chromosome secured bv the inode of longitudinal 
hssion of the chrom it a thro id ind he regards the 
chromosomes themselves as permanent elements of 
the all nucleus He explains in detail what is meant 
bv “ reduction-divisions,” whereby the number of 
chromosomes in the sexual cells becomes reduct d to 
one-h ilf that characteristic of the nudei of the 
bodv rells of the animd or plant This reduction is 
dependent on the circumstanct that the paternal and 
m item il chromosomes, which at sf xual fusion are 
contributed to the fertilised ovum, remain distinct in 
the nucleus of that ind the succeeding cells which 
origin ite from it But at soim period in the hfe- 
c\ck certain rells all or some of the deset ndants of 
which arc destined to give rist again to sexu il 
dements exhibit two well-m irked nucle ir divisions 
that follow rapidlv upon * ich other In thi» v\u\ 1 
definite ph tse (termed bv some writers the maiotn 
phast ) is intercalated in tht cellular ftfocyck of th* 
organism and it marks the transition from the cells 
with ” unreduced ” to those in whidi the nuclei 
possess the “ reduced ” number of chromosomes < 

The cssenti il feature connected with the maiotic 
phase lies in the manner in which the reduction in 
the numb* r of the chromosomes is effected Instead 
of i distribution to each nucleus of respective moieties 
of every chromosome taking place, as in the ordinary 
nuclear divisions, entire chromosomes first become 
t* mporanlv united in purs, md th* n the two members 
of each pair diverge from each other and, aggre- 
gating into two groups give rise to two nuclei each 
of which thus respectively contains half the whole 
complement of chromosomes present in the original 
nuck us 

There is some divergence of opinion as to the exact 
method by which the association and subsequent dis- 
tribution of the chromosomes is effected during the 
maiotic phase, and perhaps it mav varv somewhat in 
different organisms, but there is a general igreement 
as to the final result 

There exists a considerable weight of evidence 
tending to prove that the different chromosomes arc 
responsible for different characters or groups of 
ch iracters in the organism as a whole, and this 
nreumsttnee is to be correlated with the fact th it an 
equal number of these bodies is normally furnished 
to the fertilised ovum bv each parent Each chromo- 
some, therefore, which is derived from the One parent 
will have its homologue or duplicate originating from 
the other Ihe importance of this becomes manifest 
w'htn the facts of reductron are considered in relation 
to the behaviour of hybrids or crosses, m which a 
given character or group of characters (allelomorphs 
of Bateson) differs in the two parents When such 
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varieties are crossed, the character bf one of the 
parents is commonly alone visible, but the (different) 
character of the other is rbaflv present, though latent, 
in \he offspring On again crossing the latter these 
latent characters reappear, and often in a very definite 
proportion, in this second generation 
This fact was discovered many years ago b\ 
Mendel, and has formed the basis of most of the 
recent experimental work that has thrown so much 
light on the problems of heredity But although it 
harmonises, in a large number of casts, with the 
expectation based on a study of nucl< ar division, there 
are many things which still require explanation Prof 
Strasburger h is touched on some of these , thus for 
instance, the proportion of the sextos in many uni- 
sexual plants and amm tls is an almost invariable 
one, and appears to be inexplicable on thi view of 
the chromosomes above indicated On the other 
hand, -we know, especially amongst mhnnls of rises 
in which the sex of the offspring c in be definitely 
affected bv conditions that are under control although 
further studv is necessary for their thorough ( lucid i- 
tion The assumption of cnlirtlv now chiruttrs 
iguin provides a held of reseirch til it is \ct (in 
hardlv bt said to havt b en explored at ill except 
statistic dlv , and it is at the s mie firm oni that is 
certain to vitld most profit ibk fruit 

These md many other points arc raised in the piges 
of a booklet which, while of small dimensions ts 
replete with nntenal for thought Pi of Strasburger 
has shown th it i popul ir exposition docs not neces 
sarilv connote a superficial treatment of a difficult 
subject J B F 

D/S/* 1 SF TV I) / 7 .S PRh\E\TI()N 

(1) Jmmumtv in Infective Diseases By Prof Lhe 
Metehnikoff Translated from the French by 
Francis G Bmme Pp \vi + 5gi (Cambridge 
Lhmrsity Press, 1905 ) Price 185 net 

(2) 7 he Inflammation Idea in General Pathology 

Bv Dr \V H Ransom, b R S Pp vi + 354 
(London Williams and Norgate, 1905 ) Price 

7 5 6 d 

(3) 7 he Mtboy Lectures on Epidemic Disease in 

England The Evidence of \ an ability and of 

Persistency of Type By Dr VV H Hamer Pp 
73 (London Printed at the Bedford Press, 20 
and tti Bedfordburv, V\ C , 1906) 

(4) Microbiobgte Agrtcolc Bv Dr Edmond Kayser 
Pp xh + 439 (Pans Librairie J B Bxilh^re et 
hils ) Price 5 francs 

(I) T)VTHOI OGISTS will welcome this translation 
XT of Prof Mt tchnikpff's great work on 
immunity, containing as it docs the result^ of twenty 
years' work devoted to the subject Commencing 
with some introductory remarks on the importance of 
Immunity, the author passes on to review the pheno* 
man a of immunity in unicellular animals and in multi^ 
cellular plants, the re-*orption of formed elements and 
of albirmenoid fluids in animals, instances and 
mechanism of natural immumfv agamst micro- 
organisms, the problems of acquired jmmumtv gainst 
no ioa* vol 7*1 


micro-organisms and of n itunl and artificial 
immunity igunst toxins, and the comparative 
immunity of th* skin md mutous membranes to 
microbial q/tacks \ chapter on protective vaccin- 
ations, and another giving a useful summary of the 
whole subject and an historical sketch of oui know- 
ledge of immunity conclude the volume 

The dominant idta running through the w hole 
hook and supported with the gr< it< st ffwhtv md 
ingenuity, is that the means of di fence of the 
organism against the invasion of mu ro org misnis 
lie principally if not entirefv, with cert on of the 
wandering idls of the body “phagocytes ’ which 
comprise some of the leucocytes, and probiblv ilso 
tertain endothelial md fixed connective tissue cells 
These phagocytes cither directly attack the inv id* rs 
enveloping and digesting them (phagocytosis) or m 
the ease of toxins until with the sp md pr« vi nt thur 
toxic action or sureU or product is 1 result of 
their disintegration subsl mues which ir< butirio- 
lytic md bictericidal for microorganisms and 
oeeisiondlv intitoXLc for toxins Under nituril 
conditions it is chiefly ig nnst the nucrobi s and not 
agunst their toxins, thil the org mism his to defend 
itself, and htnt« ph igorv tosis norm illy is ill 
important It used to be supposed th it the body 
fluids were bictcricidil and llu blood scrum m vitro 
frequently possesses m irked bactericidil properties 
but Metehnikoff md his co-workcrs pirtuulirly 
Gengou, have shown th iL the blood plasma in such 
eases before coigulation has occurred is dmost 
devoid of b icteric tdal jnnvir, but ifter coagulition 
the bn aking dow n of It ui oey tes w hich at comp mu s 
this phenomenon lpjurently gives rise to the b icteri- 
udal substances in the st rum 

there is little to criticise m the book It is some 
what difficult to grasp exactly what cells Prof 
Metehnikoff regards as phigocvtu, is his nomen 
clature of the leucocytes diff< rs esse ntiilly from that 
used by most pathologists In the chapter on pre- 
ventive inoculation Hiffkint's anti t lu>lt r uc inocul 1- 
tion is criticised in \ mmntr hardly justified in view 
Of the excellent results shown by the statistics of 
Simpson and others In certain) places the state- 
ments are not quite up to date, since the book in 
the original was published in 1901 
The volume is fascinating reading and anyone 
who first dips into it will in all probability do more 
and study it deeply It forms a coniplete siatcmeht 
of the phagocytic hypothesis and a masterly sumirury 
of the whole subject of immunity up to 1902 

(2) It is somewhat difficult to grasp exactly yvhat 
the author of this book wishes to impart to lus 
reader Apparently K is his desire to formulate 1 
conception of inflammation which shall be apphr ibU 
to all organisms, animal and veget ibit The mthor 
bchevts that pathologists have always considered that 
inflammation is the first stage towards npnr ifter 
an injury But this is hardly so, it would bo more 
correct to svy thajt pathologists hold that the pheno- 
mena of inflammation generally tend towards repair , 
Which is a conception distinctly different from that 
assumed bv Dr. Ransom Vccordmg to him, ant 
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injury in any organism is followed by responses mis- 
directed and always damaging , “ these misdirected 
perturbed responses are inflammMion ” , “ It is 

distinguished from repair, for it is a perturbation 
thereof ” This theme is supported by U number of 
examples, principally derived from injuries, &c , in 
vegetable organisms 

(3) In these Milroy lectures Dr Hamer gives a 
brief but fascinating account of some of the plagues 
and pestilences that ravaged England and Europe 
during the early and Middle Ages, and attempts to 
unravel the nature of some of these That principally 
dealt with is the “sweating sickness/* a mysterious 
disease which appeared in England in 1485, and 
recurred again and again By careful analysis this 
disease is proved to be epidemic influenza A con- 
sideration of the records of measles and of small-pox 
leads to the conclusion that these two diseases have 
maintained a wonderful fixity of character 

(4) This book should usefully serve the purpose for 

which it is intended, viz to give an account of 
microbial activity in 1 elation to agriculture The 
introduction on the morphology and classification of 
the bacteria is perhaps n9t al+ogether satisfactory, 
but the succeeding portions of the book successfully 
epitomise the subjects of nitrification and denitrifi- 
cation, the fixation of atmospheric nitrogen by the 
agency of various muro-organisms, and the various 
industries dependent on microbial activity Under the 
last heading the alcoholic, acetic, and lactic ferment- 
ations are dealt with at length, also bread and sugar 
making, ensilage, flax and tobacco manufacture, and 
tanning The book thus gives a very complete 
account of fermentation processes, is illustrated with 
a number of figures, and can be cordially recom- 
mended R T He ;lfii 

CAPTAINS OF CHEMICAL INDUSTRY 
Some Founders of the Chetntcal Industry Men to be 
remembered By T Fenwick Allen Pp xxm + 
289 (Manchester and London Sherratt and 
Hughes, 1906 ) Price 55 net 

T HIS book consists of a series of biographical 
sketches of men whose claim to remembrance is 
mamly based on their connection with the de- 
velopment of the great chemical industry of Lan- 
cashire and the North, vi* , the manufacture of alkali 
and of the other chemical products which are directly 
associated with that industry These sketches origin- 
ally appeared in the Chemical Trade Journal , and Mr 
Allen has done wisely in putting them together and 
republishing them in book-form, and thereby render- 
ing them mor£ readily accessible to all v ho are in- 
terested in thA^rsonal history of technology 
The book deserves to be in the library of evtry 
polytechnic and technical school in the country Al- 
though it deals with only a special branch of chemical 
industry, that branch, in point of magnitude and 
commercial value, is by far the most important of 
our chemical manufactures The story of its rise 
ahd progress# as illustrated by the biographies of 
its founders, is one of the most interesting and 
fascinating chapters m the history of industry !n 
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this country. Dr. Smiles has done much 
graphical narrative to popularise what may , be ceiled 
the romance of industry^^nd U cannot bd dotted 
that his works have served to fire the ambition# ind 
to stimulate the endeavours of hundred# of earnest, 
thoughtful v young men. But the hfe-history of his 
heroes, and the story of their struggles, their disap- 
pointments and successes, is not a whit more mar- 
vellous or more enthralling than the stones of such 
men as Gossage, Gamble, Muspratt, Andreas Kurts, 
or Henry Deacon No chemical technologist— be he 
young or old — can nse from the perusal of even the 
most meagre account of their life-work without realis- 
ing that genius in chemistry is to be found as much 
in its applications to the matenal benefit of mankind 
as in the elucidation of its scientific truths 

The men who Collectively founded and developed m 
this country the several manufactures which are com- 
prehended under what is known as the alkali trade 
sprang, for the most part, from the lower middle 
class They were persons of very small means, im- 
perfectly educated, and with very little knowledge, to 
begin with, of chemistry It is difficult, indeed, in 
some cases to discover why they should* have turned 
their attention to chemical pursuits Gossage was 
born in a small Lincolnshire town , Gamble was an 
ordained minister of the Presbyterian kirk in Ennis- 
killen, Muspratt was also an Irishman — a rolling 
stone, who tried the army and then the navy, before 
he settled down to chemical manufacture, Deacon 
was a Londoner, and apprenticed to an engineering 
firm, Allhusen started hie in the grain trade, and 
Peter Spence’s father was a hand-loom weaver in 
Brechin, who apprenticed him to a grocer Not one 
of them was predisposed by the circumstances of his 
origin or home-life to take up chemistry, of which 
science, indeed, he could have no knowledge qntil 
Long after the age at which most young men nowa- 
days begin their hfe-work Deacon’s bent may pos- 
sibly have been determined by his association, as a 
boy, with Faraday, but it is more than fikely that 
it was the failure of the engineering firm to which 
he was apprenticed that changed the current of his 
life and made him a glass-maker at St. Helens 

However different they might be in temperament, 
in habits of mind, and in intellectual tendencies— it is 
impossible to conepve, for example, two more sharply 
contrasted characters than James Muspratt and Peter 
Spence— all the men had certain gifts m common, 
chief among which were imagination and ihvention, 
pertinacity and resource, courage and self-reliance 
Some Of them, and not always the most talented, be- 
came wealthy 5 Others, greatly daring, brought them- 
selves to the vergO of ruin m what seeirted at the 
time heroic but hopeless struggles with the vagaries 
of a chemical process These men pursued chemical 
manufacturing with all the keenness of scientific in- 
vestigation, and wrestled with difficulties for the pure 
love of conquest 

Mr Alien tells the story of their hop£& and disap- 
pointments, their failures and triumphs, and tells it 
very well We heartily oonjmend his book to aU 
who are interested m industrial progress, and in parti- 
cular to chemical students who desire to know so me- 
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tbSn# ot the personal history of those pioneers in 
te$$nWogy whb have been so largely instrumental in 
txntfgfng ° nc ©f oifr staple industries to its present 
pitch Of development * T E, Thorpe 


AIDS TO PHOTOGRAPHY 
(j) The Year-book of Photography for 1906-7 Edited 
* by F J Mortimer Pp 618 (London The Photo - 

graphic News, 1906 ) Price 15 paper, is 6d cloth 

(2) The Photographic Picture Post-card By E J 

Wall and H Snowdtn Ward Pp 104 (London 

Dawbarn and Ward, Ltd , 1906 ) Price is net 

(3) Magnesium Light Photography By E J 
’Mortimer Pp 88 (London Daw barn and Ward, 

Ltdt, 1906) Price is net 

(i)'T'HE present number is the forty-seventh issue 
A of this hardy annual, and the aepateur or pro- 
fessional photographer will not have much to complain 
about tvhen he has entirely digested its contents 
In its present form it is a mine of photogiaphic in- 
formation, and contains data whuh are indispensable 
to every worker Thus there are useful hints for 
negative making and finishing, complete anH up-to- 
date directories of the photographic societies of the j 
United Kingdom, a collection of useful recipes, 
formulfe, and reference tables of general use for every 
kind of work 

In addition to these and many other data which are 
valuable to the working photographer, there is a 
senes of very interesting and helpful articles These 
have been written bv such well-known men as Robert 
Demachy, Walter Benington, George E Brown, E J 
Wall, and others, and are on those particular subjects 
which have brought their names in the front rank 
Two full and very practical articles on bromide and 
gas-light printing are contributed bv the editor, and 
these contain much that is new and useful to the 
practical worker 

In fact, the volume should natural^ find itself in 
the hands of every photographer, and is an indispen- 
sable book of reference Sixteen full-page illustrations 
on art paper accompany the text, and an excellent 
index completes the volume 

(2) In this book the authors describe the making 
Of picture post-cards from the initial sizing of the 
card down to the finished article The beginner 
should find no trouble in following the instructions 
ftutf out, for the authors have described the various 
manipulations m clear and concise language 

Chapters are devoted also to photomechanical pro- 
cesses of producing a number of cards of one subject 
and to colouring post-cards, while part 11 of the book 
deals with such information as how to publish the 
pards, how to sell rights of reproduction, &c Those 
who have a fancy for printing their negatives in this 
manner wall gain some useful wrinkles by carefull> 
reading this guide 

(3) Mr Mortimer describes another phase of camera 
work which is as useful to the amateur as the pro * 
feSsional Mr Mortimer does not let the worker 
take much for granted for in these pages he refers 
to nearly every kind of subject that may be met with, 
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from a flower study in a studio to the stoke-hold of 
a warship The value of the text is very much 
enhanced by some excellent illustrations indicating 
not only the relative positions of camera, subject, ancf 
flash-lamp, but the actual results produced in these- 
circumstances 

Beginners and others will do well to read this book* 
which embodies the results of one who has had a 
very wide and successful prirtica) experience in this, 
branch of the subject 

OUR BOOK SHELF 

l he R lists oj Australia , their Structure, Nature , and 

Classification By D McAlpine Pp vn + 349* 

plates, 55 (Melbourne R S Brain, Government 

Printer, 1906 ) # 

This book is published by the Department of Agri- 
culture of Victoria, and represents the labour of 
many years on the part of the Government patho- 
logist (vegetable) The first part, up to p 75, con- 
tains much useful matter, although, of course, only 
a summary of the work of others Ihe second part 
is also neussar) and useful, but contains some serious 
blemishes 

The author records sixty-three new species, the 
majority of which are more or less unsound, being 
simply forms of the same fungus growing on 
different hosts, and when, as on pp 160, 165, the- 
hosts have bem incorrectly determined, the fungc 
have been given incorrect names The author does 
not err alone in this matter, but the better botanists 
set their faces strongly against this practice of 
naming parasites according to thnr hosts without 
anv experimental inquiry as to whether the same 
fungus might not infest many hosts, as in fact they- 
do in many cases, ind can probably be caused to 
do in still more The seventy two rusts recorded in 
Cooke's 44 Handbook to the Fungus Flora of 
Australia” arc now increased to 161, but it is diffi- 
cult to say to what extent this merely represents 
records of previously known species on new hosts 
In some cases the new species are supposed to be 
distinguished by minute differences in the shape and 1 
character of the spores Yet on Plate xl , p 320 
are figures of abnormal spores of om species givings 
a greater range than that which in others raalcev 
new species A good instance of the confusion which 
anses from the system of naming is 1 given on p T69 
where four names are inextricably enungled, and the 
author solves this difficulty by mating a name of 
his own, and so making matters w'orse for subse- 
quent investigators 1 

The coloured plates are good, with the exception- 
of Plate 1 , which is useless for fungal diagnosis 
Thtro are far too man) photomicrographs, a few 
gm verisimilitude to a paper and confirm the bona 
fidcs of the author, but good hand drawings are 
alw tvs better for reference if they can be relied on 

On the whole, there can be no doubt that the book 
is n useful one A few typographical errors, such 
as Sehelhammera for Schelhammerin, are unavoid- 
able in a work of this kind, but our author is mis- 
taken in supposing that the Kew indtx is an 
infallible guide in questions of svnonvmv and in th< 
naming of species It would have been better, both 
from the scientific and economic points of view, if 
the work on which the book is bised had been more 
experimental and less taxonomic in character Prob- 
ably the author felt that owing to the amount of 
ground to bo covered only a general review of it 
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could be attempted, which should serve as a found- 
ation for further detailed investigations of the 
important questions connected with these plant 
parasites 

l he Dtssoctahon of a Personality, a Biographical 
'study tn Abnormal Psychology By Dr Morton 
Prince Pp x+cbq (London I ongmans, Green 
md Co , i<) 06 ) Prat ioa 6 d net 

Of dl the problems raised by the investigations of 
th it section of modem psychology which dei|s with 
the abnormal and neurasthenic, those concerned with 
what is tailed multifile personality art. perhaps the 
most interesting for psychology and philosophy as a 
whole Cists of multiple personality ire eonu 
p irativcly rare and tins book is of great vnlut ns 
being a very full and careful account of quite the 
most remarkable of such cases know r n to us Dr 
Prince hid “ Miss Beauchamp” under his cart from 
lilt time when t second personality first mimftslrd 
itst If until “ the real Miss Beauchamp " was at length 
discovered and restored It is the great merit of the 
book that the author abstains almost altogether from 
theories These he promises us in i further volume 
In this lit contents himselt with a careful history of 
tht details of the extraordinary t ise h xtr mrdm irv 
it cert only is There were three distinct and enlirclv 
different personalities Of these, two known as B I 
md B 1 V, were altern iting, md only knew of each 
other by inference Dr Prince evidently considers 
that they wire caused by “ the splitting up tht 
origin il personality” and loss of memory due to a\ 
inttnse mental shock Not the hast interesting part 
of the book ts an ireolint of the striking oppositions 
in whit \\t should be me lined to call bodily chirutu 
isties manifested by those two personalities But the 
personality known qs B II, or “Sally,” is most 
interesting of all Not onlv did sh< exist as in 
altern iting personality with fa I and B 1 \ , but slu 
went on being conscious all the lime, while BI ind 
B 1 \ were in possession of the body, with the differ- 
ence that in the one ease she was conscious, not only 
rf outside events, but of IB’s thoughts, while in tin 
other she was aware always of what BIV said and 
did but not of what she thought The consequence 
is that the study of Silly throws light on m^ny ques- 
tions concerning subeohstious personality, and such 
phenomena as drcatfis, hallucinations, &c The ques- 
tions raised by the whole storv in regard to hoyv i 
personality is constituted, and yvhat either in asso- 
ciated or u dissociated personality can mean, are 
many and important, but a discussion of the philo- 
sophical importance of the facts recorded here had 
better be postponed until the appearance of Di 
Prince’s promised second volume Meanyyhile, the 
book can be recommended to all interested in ques 
tions of abnormal psychology The facts of the case 
arc told in a very direct and interesting way 

A D L 

I he 'IJoyd 3 ' Guide to Australasia Edited by A G 
Plate fo^ the Norddcutscher Lloyd, Bremen Pp 
469+ ix (London Edward Stanford, 190b) 
Price 65 

1 111s compact handbook on \ustralia should prove 
of great service to tourists visiting the Xntipodes 
The volume is profusely illustrated, and generously 
provided with maps and plans Great care appears to 
have been taken m making the information up to 
date The volume may not only he commended to 
travelers, but alstf to teachers of geography in second- 
ary schools* who will find it useful as a supplement 
to their class-books 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he uitmttQk* 
to return, or to correspond with the venters of, refected 
manuscripts intended for ihif or any other part of Nature 
No notice ts taken of anonymous commutations ] 
Preeehce of Neon in Radio active Minerals 
I have for some time been engaged in a search for the 
rare gases, along with helium, in the radio-active minerals 
The earlier results were negative, but I have just found 
u trace of neon in two mineral*. — zircon and cyrtotite I 
cannot give definite quantities but should guess that the 
neon is not so much as 1/300111 part of the helium 

1 he separations have been fnude bv Sir James Dewar's 
charcoal method Hi suggested this application of tlk& 
rthod u his original publication of it <*"*** 

1 cannot vet state positively whether or not thq^pfesence 
of neon with htliuni is general Hie manipulatipri^a* fen 
progressively improved, and it may be tn«i$ v flt'peating 
the earlier experiments on other hehum^pfethg minerals 
neon will be detci ted On the other hftyffd/'jt may be that 
the presena erf neon is connected wfm ztrconm, for both 
of the above minerals contain it R J StruTT 

Sunny side C imbridgc J 

* — T* 4 "" 

Radium and Helium 

In Nvturi- of October 35 Prof I Rutherford has briefly 
result the arguments for considering that radio-active 
phenomena are probabh associated with atomic degrada- 
tion, ind that as a rule the loss of an atom of helium 
I utompomes sui h ch mges tht Uoinu weight of the sub- 
| stance undergoing transformation being diminished by 4, 
the atomic weight of helium 

With this assumption, the transformation of the uranium 
mom (2385) into radium (22s) occur* owing to the loss 
n f thne helium atoms whilst the changt of radium into 
had (2065) is dut to the loss of five such atoms The 
numbers in not however fn strict agreement with this 
view for 238 1x4=^226 5 Instead of 225, and 

225 — 5X4 = 205 instead of 206*; 

This objection tan, however, be removed bv assuming 
that the atonm wught of radium is not 225, but 2365, 
for we then havt 

23*5-3x4=^ “> 

md 

2265-5x4^2065 

The above assumption, that the atomic weight of radium 
is slightly higher than that obt uned by Madame Curie in 
her latest determination, does not, indeed, appear improb- 
abb when it it remembered that the first determination 
of the atomic weight of radium by Madame Curie gave a 
\aliu of 146 and that the atomic weight has become 
gnattr and greiter is the material Used has been morp 
and more purified Madame Curie now considers that her 
latest \ due is correct to within a single unit, but she 
stairs that the m iterial she employed contained a minute 
quantity of barium B Walter 

Hamburg phv sikalisches StaaUlaboratonum 
November 6 

Migneto*tnctinn 

1 \ vour issue of March 24 1904 Mr Nagaoka gives*an 

ire ount of a U cture experiment on magnetostriction , a 
few weeks lutcr Prof W S Franklin describes an* ex- 
periment of the same kind Both experimenters use a 
vertical solenoid along the axis of which is fixed at its 
upper extremity an iron wire When a current is sent 
through wire and solenoid, the wire is twisted The ex- 
planation given is that the wire is magnetised helically, 
the expansion along the lines of magnetisation resulting In 
a twist of the fret lower extremity 

Mav not the result of the experiment be accounted for 
in the folloyving wav J When a current enters at a pole and 
passes out at the centre of a fre< 1> suspended magnet, the 
f magnet rot u«*s about its axis If, then, the current enters 
at one pole and passes out at the other — as both halves tend 
to rotate m opposite directions — one end of the magnet 
should be twisted relatively to the other 

DOS Davies 

138 Earlham Road, Norwich, November 16 
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Phbto?T*phy In Natural Colouis 

In Natube of October 4 (p 57]) you referred to the 
fact that the new method of photography in natural 
coloure described by Prof Lippmann m the Comptes rendus 
of July 30 had been forestalled by myself and published 
irt the British Journal of Photography , January 1, 1904 
It Is n°w my turn to disclaim priority, for Mr F Cheshire 
who wrote \ou on the subject before has just found, and 
kindly brought to my notice, a patent taken out bv Mr 
F W Lanchester, of Alvechurch, dated i8q^, which de- 
scribes to all intents and purposes the same arrangement 
Not less curious is the fact that between thr times of mv 
own and Prof IippmennN publications, another French 
investigator, M A Cheron, devised th( same method and 
obtained a French patent for the same early this voir, and 
another French worker M Ra\mond has according to 
M Cheron k communication to the, month’s number of 
La Photographic des Coulcurs , bun apparently working 
on the same lines 

We have here, therefore the strangp unmidence of five 
different people quite independently inventing (h< same 
method Julius Riieinrkfu 

ifi Coolhurst Road, Crouch End, N November 24 


\NT ARCTIC E\PLOR J//OY 1 

T HF stor\ of the Antarctic is linger in tinn 1I1 m 
in materials, for the necessary e \istence of 
lands iround the South Pole \v is affirmed bv some 
of the e irliost geographers There w is abundant 
speculation about the ch irarter of these South Pol lr 
lands and the impossibility of reaching them before 
Bouvet found his islet uid took w is convinced of 
the existence of a great southern continent The 
Antarctic regions have furnished less dramatic in- 
cident and fewer commercial returns th \n the Arctic, 
but they have probably given, in proportion to the 
efforts devoted to them, more wide-re iching scientific 
results Dr Mill’s book gives 1 full and graphic 
sketch of the whole subject It summarises the 
classical and mediaeval speculations tells tht narra- 
tives, and explains the results of ill the expeditions 
that hive worked in the Ant irctic It handles the 
many branches of the subject— oceanography terre s- 
tri it magnetism topography and bibliography— with 
expert knowledge an intimate acquaintance with the 
scattered httiature, and high literary skill The story 
is enlivened bv pithy anecdotes and gives lucid 
explanations of the scientific problems, so that the 
book is as interesting as it is instructive Tt tells us 
for example of the cost of various expeditions Thus 
Cook’s great results were achieved for 20,000! , and 
the Belgtca Expedition g lined its rich harvest for 
onlv n.oool It helps us to place the explorers, hy 
other incidents in their lives such as Dumont 
d’Urville’s discovery of the Venus of Milo Maury’s 
service in the Confederate Navv, Wilkes’s achieve- 
ments on behalf of the Northern Skates in the same 
war, and his famous arrest of the Trent The 
literary history is enlivened by many items of bibfio- 
graohic interest, such as the mythical author 
“ H M S Slanev,” thf recovery of the remarkable 
appeal to the Geographical Society in 1837 on behalf 
of Antarctic research bv “ A L from a French 
translation and the loss of Fnderberg’s MS in one 
of the London Society’s libraries 
The siege of the South Pole has been conducted 
bv campaigns at three periods The first period 

began in the time of Drake, who reached 57 0 S lat 

l 11 tht $l«n of tbo South Foie, tbo Story of Antarctic Exploration 
Ry Dr Hugh Robert Mill Pp xvt + 4$$ with Inapt »rvd illnttraiion* 
(London Alston ftlvws Ltd 1005 ) 

‘Tht Voypfs of the Scaita Bern* the Record of a Vumge of Fxpfora 
don In Antarctic Sw ' By Three of the Staff Pp xxlv+373 wfc* three 
mop* and nomeroo* Illustration* (Edinburgh and London Wm Black 
wood and Sons, 1906 ) Price sir net 
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and of de Quiros, who proclaimed his annexation 
“ in tWe name of the Holy Trinity of all islands and 
lands which 1 have recently discovered and will dis- 
cover even to tht Pole ” The great achievement of 
this period was the voyage of Cook, whom Dr Mill 
regards as the hero of Antarctic work He describes 
him as “ the 1 ' gn uust of British maritime explorers, 
tht one man w ho could be comp ired with Columbus 
and Magellan ” He deplores that the onlv reward 
ht received after his \nt irctic voy ige for 44 his 
stupendous service to science md his countrv, was a 
step in naval rank ”, and he reminds us of tht almost 
incredible f act that ‘‘Cook’s own log w is actu illy 
left unpublished for 130 years, while, inert dible is 
it may seem, the description of some of tht scientific 
collections of the vo) ago with tht plates t ngr ived 
it the time are only now Appearing in the twentieth 
centurv ’ ( 00k *s work show t cl that tht \ntantu 

contintnl w is confined within narrower limits th m 
hid previously been thought, but Cook, though he 
did not ictuallv land on Xntarctici, was emphatic is 
to its cxisttme Mort definite knowledge of the 
Antarctic continent w as obt lined bv the explore rs of 
the second period th it of Ik llmgsh lusen Wtddtll 
Biscoe , \\ likes and Ross it is to the work of that 
period th it we owt most of the d it i th it tniblcd 
Sir John Murray if« r the dredging of tlu Challenger 
had gt\ 7 tn tht geologu il proof of the continent d 
structure of the Ant irctic I mds, to prtpire the out- 
line map of \n tare tie i whuh as Dr Mill tills us, 
41 subsequent discovery has not is yet matenalh 
modified ” 1 he artivi rest art h of t he second period 

was brought to a sudden and complete stop, the 
siege was raised f or sixty vc irs Thi abandonment 
of the work was perh ips p irtly due to the disgust 
at the qu irrtds in \incnc 1 ovtr the Wilkes Expedi- 
tion, and at the feud hi tween Wilkes and Ross, hut 
Dr Mill ittributos it main!) to the concentration of 
attention in the Arctic, in consequtncr of the 
Franklin tragedy Ross’s yovage n llurally receives 
the fullest treatment, owing to its important results 
Great though tht \ were they might easily have been 
greater for Dr Mill who his had person al experi- 
ence of scientific research in nival vessels, rein irks 
that 44 the average naval officer understands some- 
thing of physical observations, hut the collection of 
geologic il and nitural history specimens is a mystery 
to him, and he abhors such mysteries”, and he de- 
scribes how MeC ornmlv w is hampered in his attempts 
to make /ecological collections, md the misleading 
influenec of Ross’s theories, based on lus mistaking 
records of pressure for deep-sea temperatures Hid 
Ross’s expedition says the luthor, “btm organised 
on the fines subsequent followed on that of the 
ChaUeng(r the gun lo science would ha\c been 
enormous ” 

The third period includes the Antarctic research of 
recent years The long agitation for the renew d of 
the work is fully told by Dr Mill, from the appeal 
by Maury to the Geographic il Society in i860 md 
the persistent efforts of Neumayr, who was promised 
the leadership of an expedition from Hahiburg in 
1870 w r hich was stopped b> the Franco-Gcrrnan W ir, 
he records the “ snubbed proposals ” of the \ustrihan 
colonies, the suggested Austr ahan-Swtdish expedi- 
tion and the resumption of Antarctic research by the 
whalers, hv Dallmann m 187$ the Balarna with 
W S Bruce in 1892 the Jason under I ersen ind 
especi illy the Antarctic sent by Sven Foyn in 1894 
to the Ross Sea These eommerenl enterprises re 
aroused the public interest m the Ant are lie ind led 
to the despatch of the British, German Belgian 
Swedish, and French expeditions of the opening of 
this centurv, the results of yvhich are now in course 
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■of publication Dr Mill clones hiS volume with pro- 
posals for an international schema of Antarttic re* 
search, to be undertaken with the help of an inter- 
national committee, the functions of which he pro- 
poses should be advisory He recommends the use 
i»f three or four whalers and light motor-cars, but no 
billoons, the uselessness of which hAs been twice 
proved The actual organisation of the expeditions 
should be left to those responsible for the money, and 
he holds that 41 the price of a battleship would conquer 
ill the secrets of the South, not without risk, 
bjt still with far less risk than in say ten years of 
football M The book is illustrated with an excellent 
map of the Antarctic regions by Bartholomew, by 
many photographs of the scenery and ice-forms, and 
m excellent series of portraits of the chief actors in 
the Antarctic field The frontispiece, an instructive 
picture of Antarctic ice, has been contributed by Prof 
von Drygnlski 
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through the pack to the latitude of 70° ii[ 
though several times beset, it escaped and' returned 
t to the South Orkrrc) s Suitable winter quta/ter* tore 
found In Scotia Bay, on Laune Island; k house, and 
magnetic observatory weie built ashore* and Jpfc 
winter spent in active work On the Return sprf 
sledging expeditions explored the island and deter** 
mined the Ordovician age of its rocks by Dr tine’s 
discovery of Pleurograptus ahd Discinocans m^ihe 
elates of Graptottte Island jw? 

As soon as the Scotta could be fried ffonwWne ice 
it sailed for Buenos Aires for stores, &c,, while Mi 1 * 
Mossman, with five men f remained at the station to 
continue the meteorological work. The Scofta re- 
turned on February 14, bringing with It a party of 
observers sent by the Argentine Government, which 
had wisely undertaken to maintain the meteor- 
ological station , Mr Mosstnan remained to help the 
Argentine party during its first winter, ana the 
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The latest original contribution to Antarctic litera- 
ture is “ The Voyage of the Scotta,” the narrative of 
the Scottish National Antarctic Expedition The ex- 
pedition was organised and conimandtd by Mr W S 
Bruce, who after a voyage to the Antarctic in a 
Dundee whaler in 1892-3 had persistently advocated 
the despatch of an expedition to the Weddell Sea, 
and by careful training had rendered himself fit for 
its command He hid made several visits to the 
Arctic, nnd from 1894 to 1896 lead been in charge of 
the Ben Nevis Observatory, so that he was an expert 
in meteorological observation The funds available 

for the expedition were comparatively small, and 
were mainly due to the generosity of Mr Jas Coats, 
of Paisley The expedition left the Clyde on 

November 2, 1902, and tne Falkland Islands on January 
26, 1903. It was already late in the season, and the 

ice appears that summer to have been unueuallv 

thickJn the WeddelrSea; but the Scotta , commanded 
by an experienced Arctic navigator, forced its way 
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.Scotia left on February 21 with the rest of the Scotch 
expedition for its second cruise in the Weddell Sea 
Here the expedition achieved its two great geo- 
graphical successes It discovered a new land, 
Coats Land, which* judging from the boulders 
dredged off it, is composed of continental rocks, 
granite, gneiss* ^achist, sandstone, slate, and lime- 
stone This labd Is probably the edge of Antarctica, 
which therefore occurs 400 miles farther north than 
the position suggested for it on Sir John Murray’s 
sketch map Murray had extended the Weddell Sea 
thus far to the south, as the natural inference from 
the reported soundings, which had been greatly ex* 
aggerated by Ross’s primitive appliances Wher? 
Ross reported no bottom at 4000 fathoms, the Scotta 
found blue mud at the depth of only 2660 fathoms 
The Scotta has removed Ross’s Deep from the chart 
During the return voyage the Scoha visited Gough 
Island, which was found to be volcanic, and after 
calling at Cape Town, Srtldanha Bay, and various 
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Atlantic Island*, it arrived back m the Clyde in July, 

narrative of the expedition is told by three 
members of the staff, Mr R C Mossman, the 
ipeteorologist and magnetic observer, Dr J H H 
Rid#, the medical officer and geologist , and Mr 
R N Rudmose Brown, the botanist Each author 
contributes the chapters describing the work with 
Which he was most concerned The book perhaps 
suffers as literature from the difference in treatment 
t?f successive chapters, but it has the advantage of 
describing the whole expedition by the first-hand 
accounts of men concerned in all the different sections 
of the work 

The narrative is of great interest It tells the 
Rtory of Jong, thoughtful preparation, of the setting 
forth of a band of determined men, each well trained 
in his own line of work, and of their quiet, successful 
achievement of their purpose The expedition must 
be regarded, especially in view of its low cost, as 
refcnarkably successful Its discovery of Coats Land 


determined the hitherto quite unknown southern hrrut 
of the Weddell St a, and has broken the longest un- 
known line in the coast of Antarctica As far as can 
be judged from published information, the Scoha will 
probably be found to have contributed more to 
AntaritiL oceanography and biology than any of the 
expeditions m the field at the same lime Its deep- 
sea equipment was excellent, and was fully used, and 
the description of the quantities of material obt nned 
m the deep-sea hauls justifies the hope that the bio- 
logical collections will yield most ^important contri- 
butions to our knowledge of the Antarctic fauna 

J W G 


SYNTONIC WIRELh SS 7 ELEGRAPHY 

O N Tuesday evening, at a reception piven by Lord 
Armstrong at the Queen’s Hall, Sir William H 
Preece, KCB^ f RS, being in the chair, a very 
important and interesting demonstration was given 
by Mr Valdemar Poulsen before a large audience, 
which included, among others, HRH the Duchess 
of Argyll, the Duke of Argyll, and the Danish Ambas- 
sador, of a new development of wireless telegraphy 
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which affords grounds for hoping that the problem of 
syntonic signalling is at last nearing practical 
solution 

Mr Poulsen will be familiar to readers of Nature as 
the inventor of the telegraphone (see Nature, vol lxu , 
p 371, and vol Ixiv , p 183) Before describing the 
experiments shown at the Queen’s Hall, it will be advis- 
able to give a short account of the principles on which 
the new method is based It has often been pointed out 
in Nature that all attempts hitherto made with regard 
to selective signalling are of a very unsatisfactory 
nature, and it has been suggested (Nature, vol Lxvui , 
p 249) that the solution is likely to be found in the 
application of the principle discovered by Mr Duddell 
in the “ musical ” or “ singing ” arc It is precisely 
that principle that Mr Poulsen has adopted Die 
reason for this is sufficiently clear when it is con- 
sidered that syntony, or tuning between transmitter 
and r« ceiver, means the emission by the transmitter 
of sustained vibrations of definite frequency Only 
when these are produced is it possible to employ in 
the receiver a circuit tuned or reson- 
ating to this particular frequency 
The main difficulty with all 
methods of spark transmission is to 
produce these sustained vibrations 
The signal produced by a spark dis- 
charge consists of a series of violent 
pulses each consisting of a short 
tram of strongly damped vibrations 
of definite frequency Such tuning 
as can be done is accomplished by 
making the natural period of vibra- 
tion of the receiving circuit the 
same as the vibration period of the 
individual pulses, but as the effect 
of the pulse itself as such is prac- 
tically as great as that of its com- 
ponent vibrations, it will be readily 
seen that the tuning is only partial 
To make the syntomsation effectual, 
the effect of the pulse must be 
diminished and that of the vibra- 
tions increased In order to do this, 
the damping of the vibrations must 
be lessened until the signal is no 
longer a series of rapidly damped 
waves, but becomes a continuous 
succession of undamped, or, at 
the worst, very slightly damped 

vibrations, and ihr culmmative 

(ffeU of the continuous succession of waves will be 
far greater 

The problem, therefore, reduces itself to the produc- 
tion of a tram of undamped waves, and the manner of 
its solution was indicated by Mr Duddell when he 

discovered the phenomenon of the singing arc 

(Nature, vol lxm , p 182) Mr Duddell showed that 
if a continuous current arc, burning under such con- 
ditions that a small rise in the current is attended by 
a small fall of potential—or in symbols for which 
dvfdA is negative and numerically greater than the 
resistance of the shunt circuit— -is shunted by a circuit 
containing self induction and capacity, there is spon- 
taneously set up tn that shunt circuit an alternating 
current the frequency of which is determined by the 
4< natural ” frequency of the circuit By the use of 
different inductions and capacities Mr Duddell pro- 
duced alternating currents of various frequencies 
causing the arc to emit a musical note The fre- 
quency of these vibrations was, however, low — as is 
shown by the fact of the arc emitting a note -and in 
wireless telegraphy the frequency must be high 
Mr Poulsen has found that by burning th* arc in an 
atmosphere containing hydrogen, bv lengthening the 
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.arc ind by placing it in a strong magnetic field, the 
frequency can be enormously increased, and as many 
as a million vibrations a second may be obtained 
Mr Poulsen also finds that it is advantageous to have 
the anode of copper and the kathode of carbon, but 
when high currents are used the anode must be cooled 
by water running through tubes arranged for this 
purpose 

Mr Poulsen showed several interesting experiments, 
illustrating the delicacy of the receiving circuit, in that 
on the slightest variation of frequency the activity 
of the receiving circuit ceases Vnother experiment 
with a generator the oscillation circuit of which was 
connected directly to a resonator the frequency 01 
which was in lgreemcnt with that if the generator cir- 
x'uit (about one hundred and seventy thousand oscilla- 
tions per second), showed st ltionary oscillations with 
maximum tension at the top of the cod, and gave a 
pecuh ir soundless flarm As mditating the enormous 
amount of energy produced, Mr Poulsen showtd 
several experiments- lighting six incandescent lamps 
which were simply connected to a coil of wirt which 
was brought near the oscdl ttion circuit, destruction 
of i copper ring of wire when brought near, &c 

i urning to the transmitter used by Mr PouNtn 
the rt are two things of special interest, vi/ the 
coupling and the signalling As regards the coupling 
the usual method employed is a very loose or dost 
coupling, and the tuning is very sharp m nthtr 
t i\e As regards the methods of signalling, various 
arrange nients m iy be employed, but perhaps th< most 
simple is by causing the key to short circuit a icsist- 
ance periodically, which resistance must be large 
enough to reduce the amplitude and be im luded in 
the antenna-circuit This method reduce*, sparking 
and permits of quick telegraphing One may ilso tek- 
gnph by varying the tension of the m ignetic field 
or of the feeding current, or altering the amount of 
hydrogen round the arc 

The receiving circuit for continuous waves includes 
m oscillation circuit with the least possible damping 
md in loose connection with the untenn i-circuit 
"Owing to the continuity of the waves the detector 
nm be arranged in such a way that it onlv inter 
mittentlv forms part of the circuit of oscillation 
Henu damping is avoided which the pernnrunt in- 
clusion of th« detector would introduce 'iht ip- 
jmi itus which causes the intermittent contact is 
known as the 44 Ticker, ” and the usual material used 
for th< contacts is either gold wire or German silver 
Mr Poulsen chmis to be able to tune in practice to 
one per cent , md has received three messages sunul 
tnntously without mutual interference the difference 
of w ive-Iength in this instance amounting to three 
per cent 

Under iht new method of undamped continuous 
waves Mt Poulsen has sent a message from Lvngby 
near topenhigen to North Shu Ids a distance of 
miles, with 1 pole onlv 100 feet in height, for 
the expenditure of one kilowatt md he hopes from 
this shortly to be iblc to get perfect communication 
across the Atlantic 

The chief idvnntiges of Mr PouKen’s system 
appear, therefore to be — (a) Fxtrcnie accuracy of 
tuning thus ensuring selective signalling with no 
interference (t>) Freedom from interferences due to 
atmospheric electricity (c) Gn iter efficiency due to 
accuracy of tuning and to the low potenti tl of the 
electnc surges impressed upon the aerul ladiator 

Mr Poulsen hope's that undamped md continuous 
wave-trains may vet be adapted to wireless telephony 
The demonstration certainly proved that a great 
advance has been ‘made in wireless telegraphy , and 
should fhe methods employed be brought into regular 
commercial Uw*, there can bo little doubt that bir 
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W H Pretest remark that probably the ‘"death 
^cnell ” of spark telegraphy has been sounded* wlH 
prove to be an accomplished fact In the first place 
syntony will become a really practical affair, and 
interference troubles between neighbouring station#, 
which have to a certain degree been responsible for 
|the necessity of international legislation, will disap- 
pear Secondly, the cost of transmission wiU oc 
diminished, as with undamped oscillations the energy 
used in transmission can be enormously diminished 
For the same reason the effective distance over which 
messages can be transmitted will be correspondingly 
increased, and we may hope to see the real establish- 
ment of that Transatlantic communication so often 
announced and so often abandoned J, L M 


1 HE MARINE BIOLOGIC IL ASSOUATIOE 
4 NO INTERNATIONAL FI±tfER\ 

INI kSl IL 41 IONS 

L ORD CARRINGTON, President of the Buard of 
Agriculture and fisheries, paid a visit to thf 
Lowestoft Laboratory of the Marine Biological Asso- 
ciation on Friday, November 23, in order to see 
the work which is being carried on at the laboratory 
in connection with the international fishery mvestiga 
tions in the North Sea Iht principal features of the 
work were illustrated by means of a number of speci- 
mens and charts, which were explained by Dr Gar- 
stang, the naturalist in charge of the laboratory, 
and by his assist mts 

\fter being entertained at luncheon at the Royal 
Ho'el bv the council of the M trim Biological Asso- 
ciation, I ord Carrington, who was accompanied by 
Mr \\ h \rthtr, assistant secretary to the Board, 
visited the sham trawler Huxley , which carries out 
the investigations U sea 

Among those present to mitt Lord CurnngLon 
were Mr E Beauch unp (M P for IvOwcstoft), the 
Mayor of I owestoft Mr ( Heilver (chairman of the 
committee of the National S fa Fisheries Protection 
Assort ition) Mr Deputy Saver, of London, Mr A B 
t apps and Mr J Jackman, of Lowestoft and the 
following members of the council of the Marini 
Biologic il Association - Dr \ F Shipley, F RS 

(ch urmanb Prof Bourm Sir Charles Fhot, 

K C M G , Dr ILirmir, F R S , Dr Lister, FRS, 
Prof D'Arcy Thompson ( B Dr C halmers Mitchell, 
r R S , Mr G L Alward, Mr J A Travers 

(treasurer of the association) ind Dr F J Allen 

(suntary and director), together with the members 
of the 1 owestoft staff (Dr W Garstang, Mr J O 
Borli \ I)r \V Wallace, Mr R A Todd, and Mr 
A R Hefford) 

Lndtr the present arrangement the scheme of in- 
ternational investigations terminates in July, 1907, but 
the council of the Marine Biological Association, 111 
view of the importance of the work already accom- 
plished, is urging His Majesty’s Government to con- 
tinue. similar researches upon a more permanent 
basis In this correction the following statement of 
the views of the council has been Forwarded to His 
Majesty’s Government - 


Hie council of the Marine Biological Association con- 
sider that the experience of the past few years justifies 
the opinion (1) that scientific investigations carried out on 
the deep-&ca fishing grounds by means of a special sea- 
going steamer h oe produced results of greut value con- 
cerning the biologv of our food-fishes, (2) that a continu- 
ance of such experimental investigations Is urgently re- 
quired m addition to the regular maintenance of market 
statistics and observations, in order to provide the exact 
knowledge necessary for the formulation of effective 
measures for the improvement of the supply of fish , and 
G) that the advantage* of International cooperation in 
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invalidation* extending over large areas arc so great that 
it would be a decidedly retrograde policy that such cooper- 
atipn should be abandoned In support of the opinions x- 
preptad above, the council adduce the following statements 
and arguments with, reference to sections (1) and (a) re- 
spectively, and believe that the statements will be fully 
substantiated in the detailed reports on the international 
Investigations already published or in course of preparation 
0 ) In conformity with the main object of British par- 
ticipation in the international scheme of investigations, 
£9 explained in the House of Commons by Mr Gerald 
Balfour on June 12, 1902, and in accordance with resofu- 
tions of the International Council ut Copennagen in July 
of the same year, the mvt stigahons ucrried out m the 
North Sea by the association it the request of H M 
Government, have been largelj concentnted upon the 
biological aspects of the undersized fish question, especially 
as concerns the supply of plaice 

By means of nearly 1000 hauls of the trawl the sizes of 
the plaice in different parts of the southern North Sea 
have been determined in detail and mapped out for different 
seasons of the year The measurements of pluicc recorded 
at sen on the S S Hu\]ey exceed a total of 100,000 
These investigations have clearly revealed the distribution 
of the various sizes of plane , n the 1 ngiish are 1 during 
rhe period of investigation, and have contributed fMensivo 
material towards the collective report on this subject which 
is in pri paration by the Inti rnutional C omnuttee 

The causes which influence this distribution hivr been 
carefully investigated with respect to (i) depth (3) nature 
•of sea-bottom , (3) character of the food-suppl\ (4) growth 
age, sex and maturitv , (<;) locality of the nursery and 
■spawning grounds (t>) seasonal migrations (7) dinsitv of 
fish-popu]atu>n and (8) mtens.tv of fishing, ,nd on most 
of these points definite results have been obtained 

By me ins of experiments with more than 7000 m irked 
plaice the migrations of this species hnvi bc*< n plainly 
^traced in important areas, and much progress his been 
made towards the explanation of the observed movements 
I he same experiments have furnished important results 
concerning the rate of growth in the chief parts of the 
Fngli^h area 

An c\ umnation of the otoliths of more thin 12,000 pi uce 
caught and measured during th< trawling investig itions 
na> voided much new information concerning the age of 
plaice at different sizes on thi chuf hshing grounds, and 
has indicated a valuable method of controlling the results 
ontaint d from the marking * xperiments 

I he marking i\p»rimLnts hive afforded a mw factor for 
c stfmating the intensity of fishing under modern conditions 
•md for measuring differences m this respect in different J 
regions In the chv of niedium-si/ed pi mi (10-15 inches 
tn length) we have found th it out of non fish of this 
size liberated at various seasons of the >< ir in the southern 
area where sailing trawlers predormn ite , ipproumatelv 1 
30 per cent have been recaptured within one year from the 
date of liberation, and that out of 400 fish similarly set 
free on the Dogger Bank and adjHcenr grounds, where 
steam trawlers predomnute about 40 per cent have been ' 
recaptured in the same period 

Thr council regtrd these results as of great significance 
from t practical, us well is a scientific standpoint 
especnllv ns there is reason to believe that the figures 
understate the full severitv of the fishing 
Other results derived from the marking experiments and 
Otolith investig xtions throw new light on the relative 
mortality of the two sexi s their habits of seasonal segre- 
gation and their relative susceptibility to c ipture by the 
trawl, points which bear directly upon the problem of the 
effects of trawling upon the economy, md therefore the 
supply, of fhis species 

By the transplantation of largi numbers of small marked 
plaice from the coastal waters to the Dogger Bank and 
other grounds, it has been found during two years in 
succession* that the rule of growth is much greater on 
the Dogger Bank than on the nurserv grounds, and the 
Consideration of other factors renders it highlv probable 
that the supply of fish cun be profitably influenced bv the 
transplantation of small place on a commercial scale 
A number of special experiments have been carried out 
on the Huxley to determine the \ taktv of trawl-caught 
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plaice of different sized Owing to the variety of the 
conditions which influence the experiments, it is not 
possible at present to express these results in a single sei 
of figures representative of average conditions, but the 
(Xperiments support the opinions (1) that under commercial 
(ondltions of trawling on the nursery grounds a large pro- 
portion of the bin ill plaice taken arc mortally injured, and 
would not live if returned to the sea, and {2) that the beam 
tr lwI is less injurious than the otter trawl under similar 
conditions 

YVilh respect to other food-fishes such as cod, haddock, 
bolej turbot , a complete register his been kept of the 
catch of the large commercial trawls on every occasion 
(between qoq ind 1000 hauls) and <ibout 250 000 measure- 
ments, exclusive of those of plmce, hive been recorded 
1 he information thus acquired has laid a bro k 1 b u»is of 
exact and trustworthy knowledge concerning the general 
features of the fish-popuWtions of different fishing grounds 
ind concerning the size, weight, and to some extent the 
rate of growth of the various species reprev nted 

This information has been supplemented by more than 
700 experiments with fine-meshed nets and dredges for 

determining the tb iracter of the bfa-bottom itself, ihe 

dominant features of the bottom fauna, and the distnbu 
tion of the fish eggs and fry which escape the commercial 
nets In particular cisps experiments have been carried 
out on the migrations md rite of growth of marked fishes, 
especially of cod, sob, lemon sole and latchet and the 
relation of size to age in the rase of cod and sole his 
been studied to a cert tin rxtent bv means of otoliths 
! xtensive observations h ivi been made upon the food of 
many species in difhrent locilitus and concerning their 

relations to one another either as prey competitors or 

* nemies 

With regard to the hvdrographic and plankton investi- 
gations specihtd in the inti rn 11 ion'll progrmime the 
issoeiation has fully carrn d out its obligations m this 
rcspeU h) the most thorough and painstaking investi- 
gation of the witers of the bngltsh t hanncl Ihe results 
have been regularly forwardi d for incorporation in the 
quarterh chiris and records issued by the Uureiu of the 
International Council, ind hive hern reporli d on from 
vear to ve ir 

(a) In view of the fad that spect il res< irch has been 
malnl) com nitrated hitherto upon the plane, and tint 
other valuable spirits pri sent points of practical import- 
anci which still aw lit solution especidlv the sole, turbot 
tod, and haddock it is verv ch arable th it the invmli 
gations which havi l>con begun on the si species should he 
continued ind developed 

In this connection the count il would point out that the 
necessitv of scientific investigations hys been gencrxlh 
recognised, whdhor such investig ihons be or be not carried 
out under a m herm of intern itionxl c0op<ritjon 

While the council hive indie itid abovi thr substantial 
progress which his been made wilh the expn imenlal work 
al sea limb r their control during thi past few Years thi v 
strongly urge that if this work should bt brought to i 
sudden coiulusion the prospectivi vnlu* of much pre 
bimnary labour and c \pense would be lost Continuity of 
W'ork is a factor of more th in usu il importance in expert 
mental invi stigation of this < haracli r not only because 
the conditions of the phenomrni arc constantly rhinging 
but aUo bee lust the i \tr nt ind value of ihe results likdv 
to be ol>t uned ire I irgi lv dc pi nd< nt on thr txpemmt of 
the si a IT employed 


NO! ES 

M MascART is retiring from the position of din ctor of 
the Ct ntr il Bureau of Mt icorologv in Baris T 1 1 will Ht 
succiedid on Januuiy t, 1907, by M Angot 

Mr I A PFRiNrurv has been appointed to tin directoi 
ship of the South African Museum C qx Town to hi l 
the \ icimj caused b> thr resignation of Mr \V I 
$clater Mr Prringury who has been insist int director 
for some veirs, is a well-known entomologist md nuihm 
of many paport on South Africin Cobopura md otln 1 
ihsects 
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Madams Curie's opening lecture to the students attend- 
ing the course in general physics at the Sorbonne on 
November 5, on the subject of ,M Theories moderns* 
relatives & PElectricit^ et A la Matiire,” has been pub- 
lished in full In the issues of the Revue scienttfique fOf 
November 17 and 34 

Dr E Symjss -Thompson, Gresham professor of medione, 
and an authority on pulmonary diseases, died on Saturday, 
November 34, at the age of sixty-nine 

Sir Richard Farrant, who dhd on November so it 
seventy-one years of age, was treasurer of University 
College, London, which owes much to his business capmiiy 
It was largely due to him that the fund was start* d to 
raise 300,000/ to provide for the necessary buildings md 
financial arrangements required for the incorporation of 
the college and the University of London, and his exer- 
tions m connection with the scheme will not readily b* 1 
forgotten 

The New Zealand International Exhibition was opened 
on November 1 The exhibits arc valued at three-quarters 
of a million sterling, and two thirds of this value represmts 
industrial exhibits The exhibition is the largest that has 
ever been held south of the equator * 

The winter meeting of the American Association for the 
Advancement of Science is to be held this year in New 
York City The first general session will be opened at 
Columbia University on the morning of December 27 The 
president of the meeting will be Dr W H Welch The 
sectional meetings will begin in the afternoon of the same 
day, and in the evening Dr C M Woodward, the r*- 
tiring president, will deliver his address The meetings 
will be continued on December 28 and 29 and if net rosary 
on December 31 

Visitors to the old Swedish cathedral and umversit) 
town of Lund will find no little interest in the compan- 
tivelv recent collections at the ethnographical museum 
illustrating many phases of rural life Old pedant houses 
have been taken do\vn, brought from consider tble dis- 
tances, and set up at Lund, among the buildings being 
an old church and an inn Models of interiors of houses 
with costumed figures of inmates give an excellent idea 
of rustic conditions, reminding one, though on a small* r 
scale, of the Cecho-Slavonlc museum in the Kinsky pork 
at Prague No catalogue of the collections has yet been 
issued r 

It is pleasing to note, from the current issue of its 
Bulletin, that the useful Soci£t£ d'Edcourageraent, whuh 
is now in the 105th year of its existence, is in a satis- 
factory financial condition After several years of deficit, 
the accounts for 1905 show a substantial excess of income 
over expenditure The Bulletin contains useful summaries 
of recent progress in chemistry and mechanics, and affords 
dear evidence of the admirable work that is done by the 
society towards the development of the French natlonat 
industries 

The Home Secretary reteived at the Home Office on 
November 22 a deputation of members of the Royal Com- 
mission on Coal Supplies, who asked that the records and 
estimate which the# have prepared at great cost to the 
country should be kept up by the Geological Survev to 
prevent their labours from being almost abortive Lord 
Allerton beJiVves that the whole of the information re- 
quired' could We had at a cost of toool or 1 500! a year 
Mr GladstoneXwhile repl)ing in sympathetic terms, pointed 
put that the Home Office is not properly equipped fo> 
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cooperating with the work suggested, and he is • afraid 
there may b$ difficulty In obtaining monthly returns. Lfctrf 
Allerton, however, thinks that the difficulty is ejtaggef* 
ated, because, as chairman of a railway company^ he has 
found that monthly returns can be obtained without in- 
crease of staff and without having to pay overtime. 

In connection with the fourth International Fishery 
Congress which is to meet in the City of Washington 
during September* 1908, a number of competitive awards 
has been arranged for the most important investigation*, 
discoveries, or inventions during 1906, 1907, and 1900, 
relative to fisheries, agriculture, ichthyology* fish path- 
ology, and related subjects The awards Will be m the 
form of sums of money varying in amount from wl to 
50I The competition is open to any person, association* 
or company Papers may he written in English, French* 
German, or Italian The congress reserves the right to 
publish, prior to their publication elsewhere, any papers 
submitted in competition, whether such papers receive 
rewards or not The awards will be announced at a 
session of the congress AU communications should be 
addressed to Mr Hugh M Smith, general secretary, United 
States Bureau of Fisheries, Washington, DC, USA 

At the Institution of Mechanical Engineers on 
November 16 Mr Thomas Clarkson read an interesting 
paper on steam as a motive power for public-service 
vehicles The advantages of steam for public-service work 
were summarised as follows — the employment of a safe 
and cheap fuel , freedom from noise and vibration , absence 
of smell , and absence of change-speed gears, electric igni- 
tion, and friction clutch The maintenance cost of an 
engine that has been in regular public service on single- 
deck omnibuses for three years in Devonshire m 1905 was 
6 23 pence per mile for total operating expenses, 1 5 pence 
per mile for tyres, and 1 16 pence per mile for depreci- 
ation Much h is been done towards obviating mechanical 
stops and breakdowns during the past two years, and the 
steam omnibus of to-day is shown hv Mr Clarkson to be 
a very satisfactory and trustworthy machine 

In the first article of the fourth number of the Journal 
of Economic Biology (vol 1 ) Prof A Nalepa, of Vienna, 
describes two “ cnophyids ” (Acarl) from Fiji The first, 
Erwphyes htbtsct, forms galls on a species of Hibiscus, of 
which the second, Oxypleuntcs btsetus , is also a denizen 
In the second article Mr G H Carpenter records the 
occurrence of larva of the chrysomelid beetle Psyttiodes 
chrysocephala on cabbage-plants at Limerick Much 
damage was done to the cabbages on which fhe larvae 
fed, but the author is of opinion that the occurrence is an 
unusual one, md that the normal food-plant of the species 
is different I he third article is devoted to an account, by 
Mr R Newstead, of the life-historv of the fly Stomoxy* 
calcitrant, the larvae of which are found in stables, cow- 
sheds, Sue 

In vol xvi 1 of L* Anthropologic appears an illustrated 
paper, by the late Mr E Piette, on evidence for the domestic- 
ation or partial domestication of the horse (and possibly a 
wild ass) during the Reindeer epoch* This evidence consists 
of a number of sculptured and incised heads of horses in- 
vested with halters or head-stalls Some of these head- 
stalls, as shown in the figure of a head from the cave of 
St Michel d’Arudy, are of a Very convex nature* consist* 
ing not only of several strands of rope, but of a piece of 
buck’s horn or bone under the lower jaw The evidence 
seems to be conclusive as to the domestication of the horse 
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♦(Hiring the late Pleistocene epoch, and likewise demonstrates 
that, a* might have been guessed, the head-stall 10 older 
thah the bftt 

T«a cruciform brooches of Norway form the subject of 
a lortg article by Mr Haakon Schetellg in the second part 
of the " Bergen b Museum Aarbog 11 for 1906 Prototypes 
of these orrtaments occur in the peat of Nydam, and are 
believed to date from about 350 a d , and they are con- 
sidered to have been introduced into Norway about the 
same time, since they are found there in graves containing 
weapons and implements of the Nydam type In a second 
article Mr O J Lic-Pettesen discusses the habits and 
etJol<>gy of Norwegian bumble-bees, more especially in con- 
nection with the powers of orientating their position and 
finding their way home The development of the 
crustaceans of the genus Sclerocrangon, and more especially 
that of 5 fcrox , discovered in the North Atlantic by the 
Norwegian expedition of 1876-78, forms the subject of a 
communication by Mr Alf Wollebcek A striking re- 
semblance exists between the development of Sclerocrangon 
and that of Astacus fluviatths, which is remarkable con- 
sidering the comparatively wide geographical separation of 
the two forms, and that one is marine and the other fresh- 
water The concluding paper by Mr K Jlpye, deals 
mainly with the mould Torula eptzoa , affecting dried cod 
Tables are given showing the percentage of spores of this 
mould in various Norwegian localities, and measures are 
suggested for preventing its ravages on stores of the fish 

Li but -Colonel C D Durnford has a second paper on 
the flying-fish problem in the November number of the 
Annals and Afagawtxe 0/ Natural History As was noted 
in our columns at the time, the author in his original paper 
(published in the January issue of the aforesaid journal) 
endeavoured to prove on mathematical grounds that the 
M aeroplane theory ** of the flight of these fishes was a 
physical impossibility, owing to the relatively small wing- 
superficies, and that consequently progression through the 
air must be due to intensely rapid wing vibration, aided 
in certain circumstances by movements of the tail, which 
in all cases give rise to the initial impetus In the supple- 
mentary communication Colonel Durnford adduces further 
evidence in favour of his explanation of the phenomenon 
Under average conditions, the chief features of the flight 
appear to be as follows — (1) the tail-impelled, visibly 
wing-assisted jump from the water to a height where the 
wings can work visibly , (a) the flight continued by an 
Intensely rapid and laboured wing-movement, generally 
mistaken for a condition of rest, and, if seen at all, visible 
only ax a blur , (3) short periods of slowing down of wing- 
movement, when the vibrations again become perceptible , 
(4) either sudden cessation of wing-movement, followed by 
an immediate drop into the water, or a short slow-down 
Into visibility immediately preceding the immersion The 
result of careful dissection has been to demonstrate that 
flying-dish possess much greater development of the pectoral 
sCnd caudal muscles than non-volant pelagic fishes of 
similar proportions 

Prof C O Whitman has favoured us with a copy of 
an address (reprinted from vol v of the 41 Congress of 
Art* and Science, Universal Exposition, St Louis, 1904 ”) 
delivered by himself on the problem of the origin of 
species It is argued that although Eimer's theory of 
orthogenesis and the mutation hypothesis of de Vries 
appear, respectively, to be contradictory to Darwin’s 
natural selection, yet all three, in the professor’s opinion 
may be reconciled Mutation may be admitted to be 
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true In the case of the evening-primrose, but this by no 
means indicates that it occurs in most other instances 
On the contrary, the author affirms that he possesses con- 
clusive evidence thaf species-forming variation advances 
in a definite direction (orthogenesis), although there arc 
also variations advancing In different directions (amphi- 
genesls) Orderly variation does not imply teleology, and 
the orthogenetic progress (of which wc have an excellent 
sample in the development of thf dark markings on the 
wings of pigeons) is the primary and fundamental one 
“ In its course we find unlimited opportunities for the 
play of natural selection, escape the great difficulty of 
incipient stages, and readily understand why we find so 
many conditions arising and persisting without any direct 
help of selection ” 

On the subject of the variations in the leaves of 
ferns grown in the sun or in shade, Miss J H M Ilroy 
publishes some notes on the leaves of Nephrodtum Fihxmas 
and Scolopendrtum vulgare in the Proceedings of thr Royal 
Philosophical Society of Glasgow, 1906 A marked differ- 
ence was noted for two plants of Nephrodium with regard 
to the surface area of the leaves, that was twice as large 
in the c ise of the shaded plant is on the plant grown 
in direct sunlight, while the proportion was exactly re- 
versed in the matter of spore output 

1 he Sea Island cotton produced in St Vincent con- 
tinues to maintain its excellent quality Mr W N Sands, 
the agricultural superintendent, states in his annual report 
for 1905-6 that a considerable quantity realised nineteen 
and twenty pence per pound Owing to the refusal of 
planters in the United States to supply seed of this variety, 
St Vincent seed was selected to supply local needs and 
the requirements of other islands in th** West Indies 
After cotton, cacao received the most ittention, and nut- 
meg plants were also in request With respect to shade 
for cacao trees, the Madura Gltncidta tnaculata is pre- 
ferred in St Vincent to Immortels, as being less liable to 
suffer from scale insects 

Mr E M Freeman, who has published previous papers 
on the fungus of Lohwn tcmulentum , contributes a note 
on its affinities in Annales Mycologict, vol iv , No 1, 
showing that its continued existence in the grass 16 similar 
to the propagation of loose smut in wheat and barley 
Hrefcld and Hecke have observed that 1 c pore of the smut 
falling on the young ovary of these eeieals can produce 
a mycelium, and later on spores from which germinating 
tubes pass into the developing embryo In Lolium spores 
are not formed, but the mycelium persists until the embryo 
begins to develop and then grows into it The author 
suggests that the evolution try sequence in Lolium is liter 
than that in the cereals on the hypothesis that spore form- 
ation h is been prevented 

The 14 Agricultural Statistics of India for the Years 1900-1 
to 1904-s ” H flVe been published tn two volumes the first 
dealing with British India and the second with the nativi 

States The statistics have been compiled in the office 

of the director -gener il of commercial intelligence md 
may be regarded as a trustworthy record of the agricultural 
industries of India Running as the volumes do to more 
than 300 foolscap pages of figures, it is possible only to 
refer to one or two of the many interesting subji < ts in- 
cluded The tables dealing With the ana umbr cultiva- 

tion and total yield in the case of indigo show ih it from 
1893 to 1 moo the number of acres under cultivition was 
never under a million, and in 1894-^ was nearly a million 
and three-quarters During the same period the number 
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of hundredweights of indigo produced was never less than 
na.uoo and in 1894-5 reached 338,000 During 1903-6, 
on the contrary, the number of aefes under rultiv ition 
fell to 381,000, and the amount of indigo produced to 
43 000 cwt The case of cotton however is quite of a 
different character The number of acres under cultivation 
h is su ulily increased in recent years In 1899-1900 about 
12 000 000 ures were planted, but during 1903-6 the 
number was well On the wav to 21,000,000 The out- 
turn in bales of 400 lb increased in a similar manner 
from 1 090000 In 1899-1900 to 3 230,000 m 1905-6 The 
volumes certainly provide a rich storehouse of material 
for readers interested in Indian affairs 

Sh\MtAi important papers appear in the October 
number of the Journal of //vgirnr (vt , No 3) 

Dr Ashburton Thompson, President of the Board of 
Health New South \V lies discusses the epidemiologv 
of pi tgur, particularly the part played by the rat 
and flea in its tr msmission , Prof Nuttall and Dr 
Graham Smith contribute an important and exhaustive 
account of canine piroplasmosis and of the morphology 
and dtvelopment of the p irasite Piroplasma iam\ Mr 
A 1 M icConkey describes the b u teriologv of some 1 asflS 
of food poisoning which have come under his notice and 
Mr J D Thomson cert on blood parasites of the mole 
An interesting instance of spu ocha. tosas in mice is de 
scribed bv Mr C M Wenvon, and Dr Andrew Balfour 
gives some notes on he rpetomonxs parasites in fie 
Finally the report of the commission for the suppression 
of ankvlostomi csis in Porto Rico is a’ stracted The 

diseasi is very prevalent and probably 90 per cent of the 
inhabitants who number ubout one million suffer from 
it and are more or less incapacitated It is estimited 
that for an expenditure of 20000/ per annum 100 000 
persons could be treated a year 

In the last volume of the Proceedings of the Institution 
of Civil Engineers (vol clw session 1903-0 part hi ) an 
account is given by Mr Baldvun-Wiseman of a sera s of 
inv< stig itions made bv him during the last three \< irs as 
to the relationship between (he porosity of rocks md 
the ffow of wUer through the interstices, under \ arc mg 
pressures A description and illustration of the **ppjr ilus 
employed also accompanies the paper Th< stones selected 
for esperinu nt range from the Carboniferous to th< Cre 
t iceous rocks The stones were carefully selected ind 
dn sspd into the form of cylinders 13 inches long *nd 
6 inches m diamrti r These blocks wen placed in a st< el 
case and precautions taken to prevent any leakage I hf 
water w is supplied from an hydraulic ucumulator at vary 
mg pressures up 10 75 lb on the square inch A drop of 
the piston which n(rd in the steel case of 1 centimetre 
was equivalent to a discharge of Oj 06 cubic centimetres 
and the irea exposed was such that a discharge of 1 mbit 
centum tre ppr sc rood was equivalent to one gallon per 
hour per squari foot of surface Special attention was 
piven to the question of i< xoakage as bearing on the rate 
and amount of recharging depleted strata after a long- 
continued drought Tin results of the investigations are 
given in thirteen tables in the ippendix to the paper where 
also there are two tables showing the geological formation, 
depth of wells, quantity of water pumped and other par 
tirulars of a large number of waterwoiks with details of 
the filter-beds 

+ 

1 MR report of the Canadun (government Commission 
appointed to investigate thr zinc resources of British 
Columbia and the conditions effecting their exploitation 
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has been published by the Mines Department of the De- 
partment of the Interior (Ottawa, 190O) It forms a hand- 
some volume of 400 pages, with numerous maps and 
Illustrations In British Columbia the silver-lead ores 
occur in close association with zme ore, which hitherto 
has proved a detriment to the value of the former The 
commission was appointed to am\e at a knowledge of the 
economic value of the zinc ores Mr W R Ingalls, an 
authority on zinc from the United States, was appointed 
to draw up the report, and Mr Philip Argali, of Denver, 
Colorado, and Mr A C Gard£, of Nelson, British 
Columbia, to act as his assistants Their report contains 
a vast amount of authoritative information on the mining 
and milling of zinc ores Some of the undeveloped zinc 
deposits of British Columbia are reported upon bv Dr 
A F Bartow, of the Dominion Geological Sqrvey The 
possibility of enriching the zinc ores of British Columbia 
to a high degree by magnetic separation is thoroughly 
demonstrated by the tests conducted by the eommitfslon 
In ever) case it has been possible to produce a zinc con- 
centrate assaying upwards of 40 per cent of zinc and m 
some cases as much as 57 per cent of zinc Magnetic 
separators should be of the high intensity type, and means 
for roasting the ore are required The Blake electrostatic 
separator proved unserviceable for these ores whtch 
appear however, to be amenable to separation by flotation 
processes Electric smelting of the zinc or^s is not advo- 
<atid as this process must undoubtedly go through many 
st iges of exptrinunt before it can be pronounced a metal 
lurgical and commercial success Smelting with Canadian 
coal is however quite feasible commercially Zinc ores 
are widely distributed and the situation is excellent for 
the creation of 1 zitu industry in British Columbia 

An interesting contribution to th< study of pseudo-soki- 
tion, dealing in particular with the colloid d forms of ferric 
hydroxide, is niadi bv T (uolitti in two pipers published in 
thr Gazzdta (vol xxxvi 11 pp 137 and 433) When ferric 
hydroxide, (rexhly prt eipitated by immonn and thoroughly 
washed yvith water is examined microscopically it appears 
to consist of homogeneous gelatinous masses After being 
lift in contact with yvater during several months, minuLe 
“ nutUi M form in the gelatinous particles and on adding 
acMic acid the gelatinous portion dissolves leaving behind 
the nuclei " in the form of minute spheres of a nearly 
uniform diameter of about 7 h These nuclei after 
bung alloyved to settle form with pure water pseudo- 
solutions which are char u tensed by being coagulable bv 
dilute nitric aud A definite concentration of nitric acid 
J in c< ssan to produce coigulation corresponds to each con 
centration of the colloidal solution The pseudo-solutions 
of ferric hydroxide prepared bv different methods have 
different phjsical and chemical properties , different solu- 
tions of th< same concentration have for instance different 
ibsorption spectra With sonic solutions the addition of 
nitric aud causes the hydroxide to dissolve as nitrate, whilst 
with others a coigulation of the 14 hydroso! *' is obtained 
W ith precipitated tungstic acid very remarkable phenomena 
are observed On washing the freshly prepared^ material 
very thoroughly with water, suspensions an obtained 
which after being left during several davs, separ ite into a 
number of well-defined strata, differing m colour and degree 
of opalescence From these different strata pseudo-solu- 
tions can be prepared which at the same con cent rat Ion have 
different limits of stability in presence of a coagulating 
agent such as nitric acid The explanation given of these 
phenomen'i is that the different pseudo solutions contain 
particles of different magnitude or molecular complexes 
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<$f a different character , the latter view appears necessary 
to explain the variation m chemical activity 

In the formula given in last week's Nature (p 85) for 
converting Fahrenheit to centigrade degrees, the minus 
signs should have been plus , thus * 

€^(4 + 4 rV“l 4 iitrHF-32) 

Though the formula was incorrectly stated, the example 
given of its use showed plainlv that a plus sign was 
intended. 


OUR ASTRONOMICAL COLUMN 

Astronomical Occurrences in December — 

Dec 3 3h, Jupiter in conjunction with Moon Jupiter 

i e 5$' N 

», loh 3om f tonh lorn Moon occults ( Ge mi norum 
(variable) 

5 11b 15m Minimum of Algol (0 Per^i) 

6 8 b 4m Minimum of Algol (0 Pernei) 

lO^ta Fpoch of Geraimd meteoric shower (Radiant 

9 6h Venus in conjunction with 0 ' Scorpu 

ij 2h Mercury and Venus in conjunction Mercury 

* O 0 49' N 

1 , i8h im to i9h 28m Transit of Jujjiter s Sat IV 
(Calltsto) 

,, 19b Venus in conjunction with Moon Venus 

2’ 40' S 

IS Venus Illuminated portion of disc— 0075, of 
Mars - O 938 

19 4h 40m to sh 39m Moon occulls 7 Capricomi 

(mag 3 8 ) 

>* 8h 32m to 8h 54m Moon occulls $ Capricorm 
(mag 30) 

20 1 3h Saturn in conjunction with Moon Saturn 

I’ 15' N 

24 3h 26m to 6h 26m Transit of Jupiter s Sat III 

(Ganymede) 

25 Saturn Major axis of outer ring =38' 59 , minor 

axis *3" 79 

, ioh 59m to i2h 12m Moon occults p Ceti 
(mag 44) 

28 3h Tupiter in opposition to the Sun 

, 9h 46m Minimum of Algol (0 Persei) 

30 8b 6m to 9h 37m Transit of Jupiter’s Sat IV 
(Calhslo) 

3 * 6h 35m Minimum of Algol (0 Persei) 

, 6h 4tm 109b 41m Transit of Jupiter’s Sat III 
(Ganjmede) 

fOMFTS iqoog (TmiFLk) AM) iqofik (Ml'TCAlh) -Further 
observations of comets Tqobg and iqobfo are recorded in 
No 41 *4 of the /lsfro«omuc/ic Nai hrichfeti Prof Hart 
wig, observing ut Bamberg on November 11, found that 
igo6g was of circular form with a diameter of 2', having 
a central condensation i' in diameter md of the tenth 
magnitude On November 14 the condensation was verv 
hazv and difficult to measure, whilst the total magnitude 
was about 90 Several sets* of elements and ephitnerides 
are published in the same journal, and the following is 
an extract from the epherueris computed by Dr E 
Stromgren — 


xgofi 

Ephemcn k 12 h M 7 

a (true) 

Berlin 

6 (true) 

Brightness 

Nor 30 

h m 

11 8 

39 1 

Dec 2 

11 22 

41 34 

1 3 

i) 4 

11 38 

43 59 



II 54 

46 14 

1 2 

Brightness 

at time of discovery 

= 1 0 (-=mag 

85) 


The comet is now circumpolar, and apparently travelling 
In a line roughly parallel to, and south of, that joining 
$ and x Ursae Major is 

Comet iqo6/t is so faint that it may only be observed 
with large telescopes 
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Photographic Observations op Gtacobim's 1905 
Comet — Some excellent photographs of comet 1905c, taken 
with the 10-tnch Brtbhear doublet of the \ # rkes Observ- 
atory by Prof Burnard are reproduced m No 4, vol 
xxiv, of the Astrophystcal Journal 1 hat secured on 
December 29 1905 shows a groat deal of structure in a 

tail 4 i° long Joined to the comet’s head bv a narrow 
nuk, this tail first broadens out and then narrows again 
its well-defined edges thus presenting c peculiar convex 
appearance The photograph t tken on J muary 7, 1906, 
show's an even greater amount of structurt a large number 
of thread-like strands diverging from a position cbout i° 
from the head Although the tail of this comet was sub 
ject fo great physical changes Prof Burn ird considers 
thdt all the phenomena wen due entirely to the solar 
ai tion, there being no < vid< nee of any outside distorting 
influence such as was suspected m the case of Brooks s 
com<Uj(i 903 IV) 

Sun-rpots and Magnetism — A retrospect of the stages 
whereby our present knowledge of the relation between 
sun-spots and terrestrial magnetism has been advanced it 
Greenwich is published in the Observatory (No 376) bv 
Mr William Lllis For a long period Mr b ins hid 
ch irge of the magnetic observations at Greenwich and 
he describes steps of advance in which he took an actual 
part These observations were commented at Greenwich 
and in several of our colonies, in 1840, and in September 
of the next vtar there occurred n considerable magnetic 
storm which was charlv shown to hive commenced simul- 
taneously m widely separalixl p iris of tin Lmpire there b> 
suggesting an external independent c mse R> the \eir 
1X^2 Goner d "sabine from a discussion of the collected 
results was ahl< to suggest that this common cause was 
probably intim Uelv comm lid with solar phenomena Mr 
Mbs proceeds to discuss the observations of both solar md 
magnetic phenomena, giving a number of direct reference s 
whuh should prove both interesting and useful to other 
observers 

I hk Solar Fclipse of NT\i January — Hu Tashkent 
Observatory has issued 1 m ip of 1 urki stan showing the 
pilh of the moon’s shadow' during the total solar eclipse 
which will like place on Januiry 13 1907 In the circular 

accompanying the nup a series of me U urological observ 
ations is given, and these show th it the prospects of a 
clear sky during the eclipse are not pcrticularlv favour- 
able So far as is y< t known three expeditions, one each 
from the Pulkowi tnd H miburg Observatoru s and om 
from the Bureau des I ongitudrs are going to Samarkand 
( Istronomischc Nachruhtm No 4133) 

Naked-fyf Observations 01 \ 1 nun — In the November 
number of the HulUttu efc la avfrcmormqMc d< 

trance M A Benoit discusses numerous retarded instance 
of the crescent form of Venus having Ivin seen b\ the 
unaided eve To determine the question ol the prob cbihtv 
of such an observation being possible a number of obseiv 
ations w is especially made at the Juvis) Observation 
during th* pc 1 tod M irch-Jun* 1905 Although on one 
occasion the observers thought thev certainlv saw the 
crescent subsequent examination with field glasses showed 
them to have been mistaken and From the complete dis 
tusston M Benoit concludes th u this nckedevt observ 
ation is impossible 

l m- Inti rn \tio\al Chart and Catalocie — An the com 
pit non of the intern Uional scheme for charting the hi evens 
is now within sight a correlated historj of its inception 
and prosecution should prove of generil interest Nuch an 
account is given in German, in No 48 vol v fnew 
series), November 25, 1906, of the Naturwissi haft 
In he Wochi nit hrtfl bv Dr H T udendorff and is illus 
trated by engravings of the instruments and a reproduction 
from a portion of one of the Potsdam plates 

The Pkrneids, 1906 — In No 10, vol xwv of the 

\Ii mortc della S ocutd deg/i Spettroscoptsh Prof Zam 
marchi records the results of the mtteor observ ctu>ns mule 
on the nights of August 10-14 at the Vescmik di Brest 1 1 
Observatory In all, 231 Perseids were observed tnd for 
the majoritv of these the paths brightness colour Ac 
are recorded Many of the meteors left persistent iruN 
and twt> of them apparently followed zigzag paths 
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RECEN1 EXPERIMENTS ON THE CRYSTAL- 
LISATION OF MINERALS 

A LT HOUGH the c ry stall isation of alloys and of 
minerals must in its nature be essentially similar to 
that of the more ordinary solutions handled In the labor- 
itorV, the ranges of temperature and pressure involved are 
so far different as to make any experimental study a 
matter of considerable difficulty In the case of the 
metallic alloys, the difficulties incident on the production 
and measurement of high temperatures have in recent 
\ears been overcome by the use of platinum-resistance 
thermometers, as in the investigation of the copper-tin 
illojs by Heycock and Neville, or by the use of thermal- 
junctions of platinum with a platinum alloy, as used so 
effectively by Roberts-Austen and his colleagues in the 
work of the Alloys Research Committee As a result of 
these investigations, the conditions under which the 
different constituents separate from a liquid alloy, gnd the 
changes which occur as the solid ingot cools, are as fully 
known as the conditions which determine the separation 
of ice or salt from in aqueous salt solution 

The study of the crystallisation of an igneous mineral 
from a liquid magma has proved to be a task of very 
much greater difficulty The temperatures of crystallisa- 
tion are much higher, and frequently lie above the melting 
temperature of platinum , the minerals to be examined are 
not easily obtained m a pure state , they are poor con- 
ductors of heat and — perhaps the most serious diffuulty 
of all — many of the minerals are so viscous when first 
melted that several minutes elapse before even the corners 
of the crystals become rounded conversely, the melted 
materials often cool to a glassy mass and only reluctantly 
develop a crystalline structure Difficulties such as these 
render almost inoperative the methods that have proved 
so effective in the study of metallic alloys but new 
weapons have been provided by the perfecting of the 
radiation pyrometer as an exact method for the measure- 
ment of high temperatures, and by the commercial pro- 
duction of iridium melting at h temperature at least 6oo° 
above the melting point of platinum 

A quantitative study of the crystallisation of the lime- 
sihca scries of minerals has recently been published by 
Messrs A L Day and Shepherd of the Geophysical 
I Moratory of the Carnegie Institution of Washington 
(Journ Amer Chem Soc , xxvm , pp 1089-1114, 
September, 1906) The results they have obtained ire so 
fir in advance of anything that has previously been accom- 
plished as to mark the opening of a new period m the 
envelopment of experimental mineralogy 

Dealing first with the two pure substances from winch 
this series of minerals is derived, it may be noted that 
lime melts at so high a temperature that it is not yet 
possible to make a satisfactory determination of the melt- 
ing point, measurements can only be made with mixtures 
( ontammg it least 20 per cent of silica, and even these 
melt at temperatures ranging from 1400° to well over 
2000° C The melting point of silica lies below tint of 
plitinum, but the melting is so slow that when a charge 
of quartz w is heated in an iridium crucible in an indium 
tube turn ice to the melting point of platinum (1709°) the 
grains did not coalesce although they became tightly 
sintered together Incipient melting could, however be 
detected it a temperature nearly ioo° lower, and the melt- 
ing point is fixed by the authors at 1600° C 
Silin is a dimorphous compound, the two mineral 
vaneties being known as quartz and tridymite At 
temperatures above iooo° both Quartz and amorphous 
silica change to tndymitc This is therefore, the form 
which is stable it the melting pojnt, and the melting 
temperature of silica is thus properly the melting tempera- 
ture Of tridymite, and not of quartz is is commonly de- 
scribed Occasionally by rapid heating quartz can be 
partially melted without inverting to tridymite, but it would 
hardly be possible by anv known method to determine a 
separate melting point for unchanged quartz 

The converse change from tridymite to quartz is less 
qpsily observed Iff presence of a catalyst, such as sodium 
tungstate, vafiadic acid, or a mixture of potassium and 
lithium chlorides, amorphous silira was found to crystallise 
to quartz below 760°, and to tridymite above 8oo° by 

NO. 1935 , VOL. 75] 


[November 29, 1906 

■ - - -- ■ ) -y 

heating for five or six days the direct Ahahg* of tgtutrta to 
tridymite was proved at 8oo°, and from tridymite to quartz , 
at 750 0 * The change is therefore reversible, and roere is 
a true inversion point at about 8oo° C * 

The melting-point curve for mixtures of lime and ’silica 
was explored oy heating mixtures of definite composition* 
well mixed by grinding and repeated tfielting, oh* a 
platinum or (for higher temperatures} iridium strip, and 
noting the order of fusion In this way two maxima and 
three minima were found, and these were subsequently 
investigated in such a way as to determine the exact com- 
position and tem^rature at which each occurs The 
maxima at 48 per cent, and 65 per cent CaO correspond 
with the composition of the metasUicate CaSiO, and the 
orthosilicate CaSi0 4 , but no indication could be obtained 
of the separation from the melt of the compounds 
aCaO SiO a or 3CaQ SiO,, or of the silicate 4CaO 3 Sl °a 
analogous to the mineral akermanite 

Both the metasiUcate and the orthosilicate are poly- 



crystalhses at aoCo° In a monoclinic a-form of density 
3 37, and inverts at 1410° to an orthorhombic jS-fortri of 
density 3 28 and again at 675° to a monoclinic 7-form of 
density 2 97 1 The latter change Involves an expansion of 
10 per cent in the volume of the substance, and is thus 
responsible for the disintegration or '‘dusting’* of the 
orthosilicate and all mixtures containing more than 51 per 

1 It 11 unfortunate that the author* have taverned the convention which 
obtain* in the case of iron, whereby the y form I* that which if stable at thi 
blgbeet temperature*, and the a. form that which U aiable at atmospheric 
temperature* 
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Ca0. Tfa* oftbosilicate is readily attacked by water, 
4i*tolvejr out the lime in large quantities, this 19 
^roboMy t the reason why it is not found as a natural 
mineral, 

Ti\e three eutectics are -^-(i) tridyrmte-bmetaiulicate, 
3 $ r pV v t:ent, CaO, 1417 0 , (a) metasilicate + orUjosjlicate l 
54 P^r cent GaO, 1430”, (3) o r th os 1 Heat e-f lime, 674 per 
cent. CaO, aor$° 

Although the melting point of lime 19 unknown, the 
Authors nave been able to plot a complete diagram of the 
different equilibria (hat may occur in this Series of com* 
pounds (Fig 1) The importance of sdeh an achievement 
can scarcely be overestimated, and there can be little doubt 
that it wilt play as important a part m the development 
of experimental mineralog) as Roozeboom's classical 
diagram for the iron-carbon steels has done in modern 
metallurgy f M Lowry 


CHARACTER AND (AVSE Ot SUN-SPOl 
SPECTR 4 1 

FA* now just forty years since the selective widening 
of Fraunhofenc lines in sun-spot spectra was first 
observed by Sir Norman I ockycr Since then various 
gapers relating to the same subject have been published by 
>lr Norman Lockyer, Prof Young, and — more recently*— 
Dr Mitchell and Prof Hale 

The authors of the pres* nt paper state at the outset 
that m considering the chief features of sun-spot spectra, 
three points especially attract attention — 

(1) The fact that certain lines in the spectrum of a 
given clement arc strengthened, others are weakened, the 
remainder being unaffected 

(2) The occurrence of the strengthened lines in tho visible 
spectrum only , none appear in the ultra-violet 

(3) The relatively great intensity of the continuous bmk 
ground of the spot spectra in the less refrangible region 

From what is known of laboratory spectra taken 
under varying temperature conditions, the following facts 
Accrue — 

(0 That in passing from a high temperature to a lower 
one, certain lines are relatively strengthened, some are un- 
affected, and others are diminished in intensity 
(2) That such a reduction of temperature 1* accompanied 
by nn increase in the relative intensity of the lesh re- 
frangible lines, and a shift of the maximum of a con- 
tinuous spectrum towards the red 
The general torrespon dance of these two groups of facts 
led the authors to seek for an explanation of the spectrum 
of surt-spots on the hypothesis that the metallic vapours 
Within the spots hove a temperature lower than that of 
the photosphere 

Photographs of spot spectra, made with the Snow tele- 
scope and a Littrow spectrograph of t8 feet (<; * m ) focal 
length, and showing a great number of affected lines, were 
available for the investigation The range of spectrum 
covered by these photographs is from D to H 0 Supple- 
mentary photographs of the spectra of recent large spots, 
extending from A in the red to the ultra-violet, have been 
obtained by Mr Ellerman 

The laboratory work began with a study of iron and 
other metals in a synchronous rotating arc, designed and 
Constructed by Prof Crew, but as the necessary photo 
graphs involved undesirably long exposures this was not 
continued Jt occurred to Mr Gale to try the effect of 
varying the current strength in on ordinary uo-vo!t direct- 
current arc, the difference of potential between the poles 
being kept approximately constant Photographs wore 
taken, with currents of 30 amperes and 2 amperes, of the 
spectra of iron, titanium vanadium, chromium, manganese, 
calcium, and other metals characteristic of sun-spots 
As the wbrk progressed, a correspondence was noted 
between the enhanced lines (lines stronger In spark than 
in arc) and those weakened In sun-spots To get further 
Tight on this, photographs were taken of the spectra 


.7 Abitract of an advance nmof from Mount WP* n <*ol«r Observatory of a 
** Preliminary P*p*r on th« G«um of lb* CharatUrUtic Phenomena of Sun 
SCO* Soectra." (Contribution* from the Solar Observatory No. it ) Bv 
Own K Hfk, Walters Adam* nnd Henry (i Gale The paper is to 
be pabti*b6<T 10 a future number of the 4ttr0fhys{ialjfntrn*l 
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of the same elements in the discharge of a boo-watt trans 
former, giving about 6000 volts at the secondary terminals 
\ condenser was used in the discharge circuit, and the 
potential was increased by an auxiliary air spark in senes 
with tho observed spirk, both being exposed to a strong 
blast of air from an electric f in Under these conditions 
the enhanced lines of the spark are well shown 

Ihe instrument used to obtain the majoritj of the labor- 
atory photographs was a grating spectroscope in thi 
Littrow form of 13 feet (3 9b m ) focal length The 
Michelson grating has 700 lines to the millimetre In 
taking the comparison photographs of strong- and weak- 
art spectra, two of the strong-arc spectra, with varying 
i xposures, were generally placed on each side of the weak- 
urc spectrum From the four different strong-arc ex 
posures thus obtained that one was selected which was 
most neirly comparable in general strength with the weak 
ire spectrum In some cases the spark spcitruin was 
added, adjoining the weak-arc spectrum, with the strong 
arc spectra arranged a9 before 

1 able* ur* given in the paper which contun the results 
of a study of the 1 lenient* titanium, vanadium, iron, 
chromium, and manganese for the region extending from 
the ultra-violet to \ 5S00 Ihe tables include all the lines 
which -ire aflVctcd prominently, and which, bung 
strengthened or weakened in spots or in spark or weak 
arc as comp ired with strong arc, are of speu il importance 
in the investigation 

In disiussmg the behaviour of the lines of the elements 
mentioned, the investigation m dtvidcd into two parts 
the relation of the weak arc to the -.trong arc, and of 
the arc to the spark 1 wo sets of tables are therefore 
given The first shows the wave lengths of ill the lines 
which are much affeitcd in spots the mioiint by which 
they are affected their behaviour in the weak is compared 
with thi strong arc, and in the spmk as compired with 
the weak arc The sMond sot of tables gives a iompan 
son of the intensities of the lines of thi same rlunents 
which are considerably enhanced m the spark with their 
intensities in the wtak tre The majuritv of these which 
occur 111 thi less refrangible part of the spectrum are 
weakened in spots, and such Imps then fore ippiar in 
both sets of xables As, however most of thi strongh 
Tnhanced spark lines occur in the violet and ultra-violet — 
where the spot lines seem to have the stme in!insil\ as 
the Fraunhofenc lines — independent lists of th»se lines 
have been added, since the evidence afforded bv them ds 
to the reldion of spark to weak arc is rxtn mel\ important 
The authors summarise some of the results accruing from 
the investigation as follows — 

(1) More than 00 per icnt of the lines in the t ibles 
which are strengthened in sun-spots ire found to bo 
strengthened in p issing from a 30-ainpen ar to* a 2-ampcri 
arc 

(2) More than 90 per cent of the lines shown by thr 
tables to be weakened in sun-spots arc* weakened or absent 
in the 2-ainpere arc 

(3) More than 90 per cent of all the enhanced lines in- 
cluded in the tablts are weakened or absent in the 2-ampere 
arc 

(4) Tn a list selected at random of 1^2 lines which are 
not spot lines no cases wi re found of lines strengthened 
in the lovv-currcnt an 

tn discussing tin temperature hypothesis a$ the probable 
explanation of the observed phenomena, some of the points 
imde are - 

(1) Waidner and Burgess's investigation of the temprra 
tore of the arc showed that the temperature of the crater 
was reduced 70° when the current was reduced hum 30 
to 15 amperes As the relative intensities of the hnec 
undergo no material change m passing from 30 to 
amperes while the change from 30 to a ampires is verv 
pronounced, the temperature of the crater is probablv con 
siderably reduced at 2 amperes 

(2) Since the enhanced lines of the spark diminish in 
intensity in the 30-ampere arc, and are still further re- 
duced in the 2-ampere arc, no explanation hitherto 
advanced to account for these lines appears adequate in 
thp present case, unless It be the explanation bised on 
change of temperature 
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(3) l he behaviour in Mars of the Itneb affected in sun- 
spots appears to be consistent with the view that tnnpera- 
ture (.hinges alone art sufficient to account for their 
variutiun in intensity (In this connection the authors 
formerly were inclined to the view that the presence of 
sun-spot lines in the spectra of red stars indicated the 
prthenci of manv spots like those on the sun Recent 
work h is led them to the opinion that the < omp iratively 
low temperature of these stars offers the simplest t \plan- 
ation of the observed phenomena the latter opinion had 
previously been arrived at and published by Sir Norman 
I ockver in a paper “ On the Relation between the Spectra 
of Sun-spots and Stars ” *) In a Orionis- which from 
other considerations has been regarded as nun h cooler than 
the sun — lines that an strengthened in sun spots m still 
further increased in intensitv, and in An turus, v.hich is 
ilways assumed to be intermediate in temperature to 
a Ononis and tht sun, the intensities of its 1 1 m s have 
been shown b\ Mr \d mis to agree remarkably with those 
ubs*rvtd in sun-spots 

In an addendum to the paper an account is gi\tn of 
fui ther work with (1) the flame of an ordinary ire , (2) a 
modified form of u Moissnn electric furnace 

!t \\ds found that the spectrum furnished by thf flaltie 
of thf aic— which is undoubtedly of a lower temperature 
thin the core —showed changes of intensify simdcr to those 
observed with the 2 import arc and synchronous arc 
( ompirison of the lines affected in the flame with these 
afffcted in the weak ire showf d that, of the lines of 
Cr, be, md Mn which were compand, nearly 
mo per cent were affected in the same direction, and of 
these lalttr the same proportion were affected to a like 
amount Consequenth a large majority of tin lines 
strengthened in sun spots an relatively strengthened in 
lh< flame while those weakened in sun-spots are rel itively 
weikened in the flimp 

The work with the electric furnace was done under con- 
ditions which the authors state, eliminated all possibh 
electrical effects, and left temperature as the only possible 
agent for producing an> v motions in intensity of the 
Npectrum lines Only Mn and he were investigated in this 
way but the resulting spfitra ugain showed great 
similarity to the weak-orc spectra the majority of the 
lines being affected dike in th( ty\o cases 

At the end of the paper a few objections which can be 
laid ig unst the temperature hypothesis are touened upon 

In a note added on October 2 an observation is included 
which seems to li avc no doubt as to the compar itivoly low 
temperature of sun-spots At least one of the tit tmum 
Hillings which occur in the flame of the ire has in 1 n dearly 
d< monstrated to be present in two of the best spot-spectrum 
photogr iphs 

The vvofle is regarded by the collaborators as being only 
it 1 preliminary stage but it is evident that it will with 
subsequent work on similar lines have an important bear- 
ing not onh on the relative temperatures of sun-spots and 
photosphere but also on the temperature classification of 
M ir<! 


AMHROPOLOGICAL NOJh S 

O the second number of Bulhtms et Wtmotres dt la 
SoaHt d \nthropologw de Parts (ser 5, T vii , 1906) 
Lieut Desplagws contributes an interesting paper on a 
iittic-knoyvn region of Central Nigeria, lying at the base of 
the plait au of Hindiagara (Banjagara), in the Massina 
district This lake region seems to have been inhabited 
from the earliest antiquity, and In the Polished Stone 
period to have supported a dense population at a high grade 
of civilisation to which numerous Megalithlc monuments 
and a quantity of stom weapons and implements bear 
testimony , and long be fori our era examples of metal 
working, weaving pottery, &c , show the industrial stage 
to which the inhabitants had attained The character of 
the remains, physical and cultural, stem to suggest an 
ongm for these early occupinls who wen prob- 
*blv plated to the ancestors of the Galla-Somali peoples 
Later on, the nomad and pastoral peoples of the Schira, 
1 Roy Soc. Proc , vol 4 **iv p 53 
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attracted by the well watered pastures poured $QWn from 
the north, and the tribes from the forests pressed dp from 
the south , but all of these* though attaining right by 
might, had no aptitude for organised industry, and the 
primitive inhabitants were utilised as a sort of caste of 
workers, superior to slaves, but yet not mixing with the 
conquering clans In the smiths, weavers, fishers and 
potters, are found the descendants of the earlier owner* 
of the land, while others maintained their indepen- 
dence by taking refuge in the islands in the nver, the 
Sorkos, or in the surrounding mountains, the Habb6» 

I he paper deals chiefly with the HabWs, describing their 
tradition^ customs, habits, dwellings, industries, rehgl&u* 
ideas, and sociology, in dll of which they differ from their 
neighbours The illustrations give an idea of the character 
of the country and the people, and the photographs of the 
masked figures in the religious dances, supposed to repre- 
sent the Spirit of th< Ancestors, arr of particular interest 

L* \nthropohgtc , Toim xvn 1906, contains the first 
instalment of a study by Or h T» Haniy, ‘ Les Premiers 
Liulois ’ Or H mn attempts to trace the physical 
characters of these invaders of northern Italy in the early 
Iron age from the evidence of the tumulus burials In 
brince 1 he evidence is unfortunately very scantv, but 
it is worthy of note th it the skulls in the neighbourhood 
of tht forest of C h&tillon have a cephalic index ranging 
from 80 to 8 a with in altitudinal index of 88 to 93, 
although one skull from Banges, in th( same district, has 
in index of 73 1 I his is followed by a paper by Mr Ed 
Pielfe, “ Le C hev£lre el le Semi domestication des animaux 
ui\ temps pleistocenes, with manv figures showing clear 
representations of htlurs in the engravings from the cave* 
of Brasscmpouy, Mas d \zil &c 1 his communication 
forms the ninth in PielU s series of prehistoric ethno- 
graphic studies, and his lust, for the volume ends with a 
qotice of his death und a recognition of the groat services 
which ho has rendered to the science of prehistoric ethno- 
graphy 1 he second part of "les Restes humaine* 
Quarernaires dans I ’Europe Centrale " by Mr H 
Obermuer, continues the useful summary of the evidence 
for Quaternary man in hurope The cautious tone of the 
writer is seen in the brcvitv of the list of human remains 
* sGrement quntemmres ' when compared with the list of, 
"Indications & e'eurter comnn crron£es doutcuscs ou 
msuffisantis ” 

In Globut, Ixxxix , Nos 14 and 15, Mr Vojttfch bnfc 
gives an account of hi* travels along the PilcomavQ— cc 
tributary of I a Plata — in Central Chaco with note* on 
th* Pilagl and other Indians and illustrations showing 
the character of (he country and the fine looking tvpe of 
inhabitants Among the majority of these tribes it may 
be noted, the wonn n propose marriage to the men the 
modus opt ratidt differing among the different groups The 
nu thod employed bv the Ptlag 4 women is to place a 
certain zigzag mark on a certain tree the chosen man 
pr< sent* himself, and no further cercmonv is needed 
No 17 contains a description, b\ Dr Claus Schilling, of 
the T amberoid, who until a few years ago Were an un- 
discovered people near the borders of Togo The Illus- 
trations taken by the uuthor show (he peculiar architec- 
tun and costumes of the district This paper is followed 
b\ a short account of another African people, the Mpororo 
of the north-west corner of German East Africa, bv Ober- 
leutnant Weiss Nos 18 and 19 of the same periodical 
contain articles on the Gold Coast negroes bv the medical 
missionary Dr H Vortisch, who gives 1 review (with 
illustrations) of their physical features clothing character, 
fannlv life, sociology political organisation, &c , and a 
careful record of their musical instruments, thirteen of 
which arc figured Mr Erland Nordenskjold contributes 
an article (0 Globus, Ixxxix , No as, " Der Doppeladler 
als Ornament auf Aymarageweben, ” tracing the degener- 
ation of the zoomorphic design through varying stages In 
a series of papers (in Nos ti* 20, 24, and \c , l) Dr 
Theodor Koch GrUnberg describes his travels " Kreul und 
Quer durch Nordwestbrasiben,’ 1 giving excellent pictures 
of the scenery and of the natives, with a map to show 
the linguistic grouping Of particular interest are Hifr 
native drawings of animals In xc No 4, \\ vont 
BGIow criticises the theories of Percy Smith, F TregeArs, 
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«nd A# Kramer, on the origin of the Polynesians, and 
itfeptifte* Savaiki (Hayaiki, Avsiki, Savan, &c ) with Java, 
1# $iw 4 h (Javane*e)« rice -field, and tkt (also Javanese) 
dimi^utJVo suffix 

GEOLOGICAL RESEARCH IN SOUTH AFRICA \ 

'PHE la»t number of the Transactions of tht Geological 
A Society of South Afrua cannot fail to attract a greater 
number of geologists to follow the rapid progress bung 
made in South African geology This journ il on< 0 
threatened to be the dreariest, it is rapidly becoming one 
of Wte mpit interesting 

The visit of the British Association to South Africa has 
no doubt directed attention to the mam points of mttnst 
In the geological history of one of tin oldest land misses 
in the world 

Recent work between the tap/ and th( Zjmbezi has 
shown that the South African rock;* present phenomena 
unparalleled elsewhere 1 he D\v\ka Conglomerate un- 
doubtedly affords tht finest study of an ancit nl Glacial 



Thtft 4* a «ry well preserved utmted surface of flagstone forming one of a series of such exposure* 
mt BlttUwbosch Drift Th* striae run from N E to b W The grey patches on the glaciated 
rock, which are only faintly shown In the photograph, are delicate Bushman cbippings The 
upper rock seen at the top right hand comer is boulder shale From “ Transactions of the 
Geological Society of South Africa." 


period With this geologists have b» come fimilur, but large but 

no more convincing examples have been found th tn those not get \Y 

of the glaciated surfaces and boulder beds in Griqu dand but live j 

West described and beautifully jllustr tied b\ Messrs tplus on 

\oung and Johnson but th< Dwvki is not the oldest glaci digi stiM 

ation Evidences of another huve been obtained by Mr oth/r org, 

Rogers from tile 1 ablt Mountain Sundstone series, and winch pro 

he now describes a third and much older gl illation towards 1 iharurtei 
the summit of the Griqu down series South Africa is minute h 

thus yielding information on those points on which the moving ir 

older formations of the northern hemisphere are gent r UU protozoa 
so persistently silent eliminate 

The unfossihferous and lithologuullv similar prd'-Oape prolozo 1 r 

rocks have of late years been proved to be built up of 1 a group u] 
several unconformable groups The number is added to in j murosiop 
the present volume They also contain rocks of a unique woild of 
character, none more so than the remarkable Blink Klip groups 1] 

breccia of the Gnquatown series desmbod bv Mr Rogers habit th« 

Thl* I* a brecciatexi rock, exceeding 200 feet in thickness i modi of 

formed by the collapse of the T ower Griquaiown series 1 yvhen app 
into hollows dissolved out in the underlying limestones and | most unn 
dolomites > impossible 

That the interesting character of South Uric in geology t istics as . 
Is not recognised to the full extent it demands is perh ips , into n itur 
due to the overwhelming prefen nee hitherto given to lh< to unit/ i 

* Tmmuctfon* of the Geological Sooety of Soyith Africa. Vol ix 1 1 ^ budget 
January t« April, 1906 Pp 1-56 (1 o ldon Wm Weriey and Soil ) l ondon on 
Price isr ~ I xooloffy 
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economic study 01 the gold be iring conglomerates and coal 
deposits \ utilitarian spirit still apparently holds a 

prominent place among several members of the Johannes 
burg school of geologists, of which an indication will be 
found in the present volume Why it is asked, is 
the Transvaal Survey engaged in the investigation of 
<4 outside " areas, where. * outside ” seems 10 include 
j e\ervthing beyond the immediate vicinity of the golden 
city > Considering the number of ridiculously divergent 
opinions concerning the age, order of sequent / and 
slruligraphical relationship of tht gold-b/ anng conglomcr- 
ales it is iVident that either the problem lies beyond 

solution or th it the secret will be found m (he outlying 

dtsiricts That the enveloping movement around Iht 

Central Rind is bung rapidly and sysb m ttu ally carried 
on is shown bv th/ work of the Transvaal surveyors md 
b\ that of Mr Rogers in Griquulnnd West I hi results 
obtained by both surv/ys not onlv justify thin existent/ 
hut warrant that in happirr times, they will ret/ive 
1 more liberal help Iht fuller knowledge so obtained can 
i fterw ards be ippjied to any spicnl economic region with 
that nit/ 1\ of mention to dt ini on 
which the sure* ss of ippht d ge /dogv 
so much depends W G 


1 HE S( OPF \M) PROM b Ms 
Ob PROIOAOOI OG\ 1 
p RO l O/OOLOt A 1 st it in 1 thal 
lias only in most t n < nl I mu > 
atlr tded g/ ner d attention is nothing 
more or less ill en the study of a 
group of org misms which zoologists 
term protocol and therefore, in order 
Iti nnlvi cle tr t hi meaning tnd si ope 
of the science 11 is only m cess try lo 
expl un, hrst vvhu ihe prop /ru ire 
and suondlv win one should study 
them — to the txlt.nl Lh a is to s n oi 
having indep/ndent university thurs tor 
that purpose 

In st i-w iter tir in t lit w tLers of 
I ik/ s rn/rs ponds ind ditches, in 
am small puddle 01 in d imp t er th ind 
moss m f icl in any situ ition v\hetc 
sullie it nt moisture exists to fit) u their 
tm\ luidies ptoio/oa um almost alw i\s 
hi found usu dly in dumdance H an 
esof such exposure* infusion or liquid containing orgenw 

it n,j, ' ,r l>e for ■ 

Transactions of the to the air protozoa will make then 
epp/ur mce in if md multiply And, 
fin illy there ti mams 1 n mention a 
large but vtrv import int s»tlion of the prolo/o l which do 
not get their living in in hon/st md independent matim r 
but live is pirisiUs ot other inimals and nourish them 
spiv is on the intern il juues of their hosts it mav be m Vht 
digi stiv 1 trat or it mav b/ m tlu blood 01 in some 
oth/r organ or tissue of the boclv l bus thr situations in 
which protozoa may be found show the utmost diversity of 
iharaciei It must not be supposed however, that every 
iiunutt living thing which can hi dt teot< d growing or 
moving in i moist environment is necessarily one of the 
protozoa Her/ we have to draw sonu distinctions and U> 
eliminate certain types of organisms In the hrst plm, the 
prolozo 1 must on no account be confused with thp hact/rii 


a group of organisms which stands sharply ipnrt from other 
murosiopu forms of life Apart from tht b a te n 1 the 
woild of microscopic life can he further divided into two 
groups the one comprising those of munal nature and 
habit the olhti those more distnutly veg/ 1 able in rht 11 
mode of lift The distinction between pi ml and mini d 
when applied to these lowly forms of life is, howevei 1 
most unn itural end artificial line of rl/vivage It is 
impossible therefore, to use vegetable or amm il durum 
istics a* a irttenon foi separating th/ se minute 01 g misms 
into n itural groups For this reason it his him propov d 
to unit/ all these primitive for ms of lif/ into /me group 

1 Abridged from 1 tic irnui?urtl lecture delivered bef *e the Umv«r*ity of 
I ondoil on November l, by Prof F A MmcMn Profest w of Proto 

md off y 
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uncltr the name pro^Uta, meaning literally the very first 
things, living things (zoa) being, understood Ihe protista 
would then rank as a separate kingdom, that is to say, 
as a category equivalent to the anlmaJ and vegetable 
kingdoms respectively 

Theoretically, there can be no doubt that to group all 
these primitive living things together as protista is the 
most natural and proper way of dealing with them We 
should then talk of protistology rather than protozoology, 
ind of a protist rather than of a protozoon which would 
it least be more euphonious But this method of dealing 
with thtse creatures is inconvenient and unsuitable in 
practice, chiefly because the group protista compriM s such 
a vast array of organisms of different types that no one 
mvestigator can deal with them all satisfactorily, or with 
the different technical methods requisite for their study, 
and a division of labour has become necessary Hence 
the bacteria have been assigned to the domain of a special 
science, bacteriology the botanists claim for their sphere 
of investigations all those protista which are of vegetable 
nature , and there remain, finally, for the zoologist, those 
protista which can be regarded as animals, and which 
are therefore, termed the protozoa 

We have now got so far, that the orotozoa are minute, 
miqfoscopic forms of animal life There are, howiver, 
many minute animalcule* which are by no mean* to be 
( onsidered as protozoa If we compare the protista with 
higher animals and plants, we find at once a fundamental 
difference In the body of a protist the living substance, 
rh£ protoplasm, is not divided up into cells, but forms one 
simple mass , that 15 to say, the whole body of a protist 
is comparable to a single one of the cells that build up, 
in va*t numbers, the complex body of a higher animal or 
plant Expressed briefly in the technical jargon, we may 
say that a protist is a unicellular organism, and that a 
protozoon is a protist of animal nature Since such 
organisms may be regarded as the most primitive types of 
animal life, the earliest, probably, to appear upon our 
globe, they have been named the protozoa, or 44 first 
intmals ’* 

We arc now in a position to attack the second question 
th'it was suggested for consideration, namely, what is the 
interest and importance speually attaching to the study 
of the protozoa? This is a matter which can be con- 
sidered most conveniently from two different points of 
view, the theoretical and the practical In dividing mv 
discourse into these two heads, however I do not wish 
to be understood to imply that there is any real distinction 
between theoretical and practical science The whole 
history of human progress and culture shows that what is 
theoretical to-day Is practical to-morrow This is such a 
commonplace that it would be superfluous to waste time 
by citing instances The theoretical knowledge of scientific 
principles must necessarily precede their application , hence 
to discover these principles »*, even from the practical point 
of view, the most important occupation of the human 
intellect This is a point of view which cannot be too 
strongly emphasised, and to which I shall return again 

From the theoretical point of view the protozoa are of 
the greatest interest on account of their primitive nature, 
ind the light which they consequently throw on many 
obscure vit-il processes The cells which compose the 
tissues of higher animals have become Extremely specialised 
for their particular functions and modes of life, and their 
structural or developmental characters tend to follow certain 
stereotyped patterns and to conform to uniform rules of 
procedure, due perhaps to a common origin and ancestry 
In the protozoa on the other hand each individual is an 
unspecialised cell, capable of performing equally well all 
the functions of life as a free and independent living 
organism, and the structural features or developmental pro- 
cesses of protozoa exhibit the utmost possible diversity of 
character Only by the detailed comparative study of this 
primitive diversity is it possible to discover the course of 
evolution which ha* culminated m the relatively uniform 
d^iracter 9 of ceU-structurc and cell-behaviour In the higher 
rorfns, and sq to elucidate the true significance of many 
obscure cytologlcal problems Just as the higher division 
of the animal kingdom may be reasonably supposed to 
have originated from protozoan ancestors, so the cytology 
of the^ higher animals may be said to have its roots in 
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the cytology of the protozoa, and the same. ^ trtae 

also of other subdivisions of biological sdtfcii./ ' v. 

Turning now tp the practical aspect* ajvf applfcJtftafia 'of 
protozoology, we find tnat these arise frbm the peculiarity 
already mentioned of many of these organisms, jpatnefy, 
that they live as parasites of other animals, and ftay pro* 
duie diseases in them For this reason the lavefttigutlqn 
of the protozoa ha*. Tike that of the bacteria, beepme of 
immense importance to medical and veterinary science, and 
for this reason protozoology has taken shape as a definite 
science, and has gamed recognition, outside zoological 
circles, just a * bacteriology did before it Formerly it pa* 
always bacteria that were sought for as the ggents of 
diseases Now it is known that many diseases are caused 
by protozoa, and not by bacteria, and it Is Suspected that 
this is the case also in certain diseases of which the cause 
1$ still obscure 

Although, is I have stated, the practical Importance of 
the study of protozoa has only been recognised generally 
m the last few y ears, nevertheless the actual ditcoteric* 
of important disease-producing protozoan parasites date 
back, in some cases a quarter of a century Prof Koch 
of Berlin, has directed attention to three great discoveries 
each of which opened up the way for a new line of in- 
vestigation, and was of the utmost importance in establish- 
ing the true cause of diseases previously mysterious In 
nature The first was the discovery Of the malarial para- 
sites by Laveran in 1880 The second was the discover* 
of the parasites of the so-called Texas fever of cattle in 
America by Smith and Kilborne in 1893 The third was 
the discovery of the parasites of tsetse-fly disease in Africa 
by Bruce in 1895 

The malarial parasite was first observed by Laveran 
then an army surgeon, in the blood of fever patients In 
the military hospital at Constantine in Algiers Though 
working with inferior microscopical apparatus, Laveran 
describtd clearly all the principal stages that can be made 
out in human blood This sensational discovery was re- 
ceived everywhere with coolness and disbelief At that 
time the cause of malaria was generally believed to be 1 
bacterium, which was named Bacillus malcptae, and it wa* 
some jeais before the bacillus was discredited, and 
Lavei aii's parasite established, as the true cause of the* 
disease It still remained a mystery, however, in whar 
way this minute organism got into the human blood, and 
the vuw was put forward that it gave rise to minute 
germs which passed out of the body and were scattered 
abroad, and which, like many other germ* of protozoa, 
were able to float in the air It wag supposed that those 
germs were then inhaled by healthy persons, and *0 gav 
rise to the disease This was simply an extension of the 
old miasma theory, the notion that the disease was con- 
tracted by inhaling the air of swamp* and marshes, n 
notion expressed \n the word malaria, meaning llteraffr 
bad air It remained for a countryman of ours, Major 
Ronald Ross, to discover, by a series of brilliant experi- 
ments and observations, the part played by mosquitoes in 
disseminating the disease It was found, however, that n 
remarkable relation existed between the species of 'mbs 
quitoes and the species of malarial parasites The common 
gnats, for instance, belonging to the genus Culex, are 
incapable of transmitting the malarial parasites of man 
but convey those of birds from one bird to another The 
mosquitoes which carry the malarial parasites of man 
belong to a different genus* Anopheles, and they in their 
turn are incapable of transmitting the malangl parasites 
of birds This is one of those remarkable adaptive special* 
isanons so often seen in nature 

let us now follow the course of Infection briefly If 
a mosquito bite a man suffering from malaria, it takes in 
a drop of blood in which are contained various stages of 
the malarial parasite The blood is, of course, d£gqatqd 
slowly in the mosquito’s stomach, and if the 
be a Culex all stages of the parasite are digested also 
but if the mosquito oe an Anopheles, certain stages of the 
parasite resist digestion In the parasite of pernicious or 
tropic'll malaria, the reslstent stages have a form Uke a 
sausage, and are known commonly as crescents These 
crescents undergo changes in the mosquito’s stomach which 
give rise to sexual forms, n^nute* slender males, and re- 
latively large, bulky females Fertilisation takes place 
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qrid tfja Is a slender, worm -like creature which pro- 

grease* by gtidlng movements, and which penetrates Into 
the well Jft mosquito's stomach, and there multiplies 
to lorn, an immense number of very minute germs, pro- 
ducing a small tumour on the outer side of the wall of 
the stomach After a time this tumour bursts, and the 
little germs pass into the blood of the mosquito They are 
carried to and fro in the mosquito's blood circulation, but 
ultimately pass Into Its salivary glands, and the mosquito 
Is now infectious When it next feeds, a swarm of the 
malarial germs passes down its proboscis into the puncture 
It makes, and In this way the disease is passed on from 
oh* parson to another 

v The second important discovery mentioned above, that of 
&mith and Kilborne, concerns a fatal epidemic disease of 
cattle and other animals, sometimes termed red-water 
In this case the two American investigators discovered, not 
only the cause of the disease, but the method of trans- 
mission The parasites are tiny, pear-*haped bodies which 
pertefrit* the blood corpuscles ana multiply there, so that 
two or more parasites may be found in pne corpuscle 
Similar parasites are now known to occur in sheep, horses, 
dogs, monkeys, and rats, but are not known with certainty 
to occur in human beings 

Smith and Kilborne discovered that the parasites of cattle 
red-water were transmitted by ticks, but not quite in the 
same way as malaria is transmitted by the mosquito 
When a tick feeds on an infected animal, it doe9 not itself 
become infectious, but gives rise to offspring which are 
capable of infecting healthy animals, so that the parasite 
passes through two generations of ticks Unfortunately, 
nothing intelligible *is known of the development of the 
parasite within the tick, and an important field of investi- 
gation is as yet untrodden 

(For an account of the third discovery referred to above, 
that of Bruce, bee Nature, November 15 (p 56) ] 

Enough has been said, I think, to show that protozoology 
offers a most interesting and important field of investi- 
gation, of which as yet only the fringe has been touched 
Almost every day brings news of some new discovery in 
this field There are still, however, many question*! to be 
inswered relating both to protozoa and to the diseases 
caused by them, especially in the tropics, where insect life 
of all kinds is so developed, and there are so many different 
blood-sucking insects to carry infections of all kinds 

This brings me now to the concluding section of my 
discourse — wnat are the problems of protozoology and how 
should they be attacked? The problems that present them- 
selves to the student of the protozoa are principally of two 
kinds In the first place, there are purely zoological 
problems, such as the recognition, classification, and regis- 
tration of the innumerable varieties and forms of these 
tiny creatures, the tracing out of their complicated life- 
histories and their bewildering changes of form and appear- 
ance during development , and the study of their vital 
processes and reactions to surroundings, as throwing light 
on many problems of cytology, heredity and evolution, of 
psychology and physiology In the second place, the results 
obtained by the zoologist — that Is to say, by anyone work- 
ing according to zoological method*— must be applied to 
the elucidation of questions relating to disease In man and 
beast, in other words, to the requirements of the healing 
art, as practised by the medical man and the veterinary 
surgeon Here, however, all the zoologist can do is to 
supply a knowledge of facts and principles of which the 
healer can make use, and the final beneficial result must 
be Obtained by a collaboration of the Investigator and the 
practitioner 

Although it may be urged with justice that the most 
Important outcome of human science Is its application to 
human needs, it would be the greatest possible mistake 
to attempt to confine any scientific study to just those 
problems which are thought likely to yield results of direct 
practical importance Such a course would be short- 
sighted in the extreme, and would tend to produce a narrow 
outlook and a limited range of ideas, in the place of broad 
fundamental principles on which to base deductions for 
practical guidance Thus, to apply this statement to the 
special case of protozoology, the forms most Important tor 
medicine are those which are parasitic upon man, but it 
would be absurd to study only these forms, first, (or prac- 
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tical reasons, because it is easier to experiment upon 
animals than upon our fellow-men, and, secondly, because 
the study of many different parasites and their development 
supplies analogies which throw light upon obscure points 
in the Ufe-history of those attacking man But if we take 
a still wider view, we find that three-fourths at least of 
the protozoa are not parasites at all, but live free, indepen- 
dent lives in various situations 

It is obvious, therefore, that to understand properly the 
highly-specialised parasitic protozoa we must be acquainted 
with the more primitive free-living forms first and fore- 
most This conclusion may be illustrated by a few facts 
from the career of the late Dr Fritz Schaudmn, whose 
recent death at the early age of thirty-five was a most 
deplorable event, cutting off an investigator who, by his 
genius and industry, had won the very foremost place in 
the ranks of protozoologists 1 he bulk of his work was 
done* on forms not of importance from the practical that 
is to say, the medical, point of view, and yet it is not 
too much to say that his work has modified all our ideas 
upon the protozoa and has built up the modern conceptions 
of these creatures, so that no one at the present time can 
write upon them without taking into consideration the facts 
and principles discovered by Schaudmn, whose work is a 
living demonstration of the practical, as well as theoretical, 
lmporance of non-practical scientific study $ 

The physician and the zoologist work from points of 
view which, though apparently opposed, are in reality 
mutually helpful The physician, of course, takes the j>ide 
of the patient, and his only object is to extirpate the para- 
site The zoologist, on the other hand, identifies himself 
as an investigator with the interests of the parasite and 
tries to become acquainted with all its migrations and 
changes, studying it for its own sake In short, the zoo* 
logist must deal with protozoa as if he loved them, but the 
medical man as if he hated them There can be no such 
thing as protozoology studied exclusively in relation to 
medicine Protozoology must be studied as a science in 
which ail knowledge is helpful, dircrtly or indirertly 
When the protozoologist has worked out his lif< -histories 
and obtained his results, then the medical man steps in 
and carries off the honey to the medical hive In this wa> 
by the cooperation of the purelv scientific investigator with 
the practitioner, wc may hope th it protozoology may have 
before it a bright future, in which both theoretical science 
and the practice of the healing art may be advanced and 
benefited to an equal degree 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge — The Vice-Chancellor announces that the 
treasurer of the Cambridge University Association has 
recently paid to the benefaction fund of the Unlversit\ 
the sum of 904/ , resulting from the appeal for the build 
mg fund for the new museum of archaeology and ethnolog) 
This payment, together with 60J already received bv the 
benefaction fund, is intended to form a nucleus of 1000/ 
for the building fund of the museum The Vice-Chancellor 
publishes also a list of subscriptions, paid or promised 
amounting altogether to 13,3251 , toward the building fund 
of the department of agriculture 

After considering a resolution of the Classical Association 
In favour of abolishing the Greek grammar paper in the 
previous examination, the board of examinations proposes 
that in part i of the previous examination (a) the 
separate paper at present set on Greek and Latin grammar 
be discontinued, ( b ) the time allowed for the two papers 
on the Greek and Latin classics be increased from 24 hours 
to 3 hours, in order that more questions m grammar may 
be set than at present, the questions in grammar 10 bp 
such as arise from or are suggested by the passages given 
for translation , (c) the papers set on the alternatives to 
the Greek and Latin classics be similarly lengthened with 
the same object , and (d) these changes shall first take 
effect at the examination to be held in October, 1907 
Sir James Dewar, who will be unable to lecture next 
term, has nominated Mr H O Jones, of Clare Collegt 
as deputy for the Jacksonian professor of experimental 
philosophy during the Lent term of 1907 Mr Jones has 
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been rr-ap|X)inled demonstrator to tht J acksoman professor 
until September ^o, jgii 

i he Cavendish profi ssor of experimental ph)Mcs apd 
the Lucasian professor of malhcmfltics have elected Mr 
F Horton fellow of St John’s College, to be Clerk Max- 
well student in succession to Mr O \V Richardson, of 
lrinity College who has resignul the sehol irslup 

The treasurer of Huy s Hospital his rereivul two 
anonymous donation'- of 200/ and ml respectively toward 
th( fund for the endowment of medical ediu moil in<l 
research at Guy’s Hospital 

As part of the s< heme of university < nurses in advanced 
zoology Dr YV G Rid( wood will del 1 v c r two lectures on 
“The Structure and Afhmtns of C ephalodiseus ‘ in the 
zoological lee lure room of University Uolhge Go\v< r 
Street W C , at 5 p m on Dt u mber 5 ind 12 Admission 
to the lteturcs is frc< b\ ticket obtain ibU on application 
to the At idem u Registrar University of r ondon 

It has been suggested to provide a regularly * quipped 
centril station for lighting the buildings of the Lmversit) 
of Sydney The work in this station might, it is thought, 
form part of the colk ge engineering course In tddition 
to work connected with the generation of power, the 
si hfem< w'ould provide opportunity for testing for f ntlts 
in mams, md for training in the commercial side of 
station work 

1 Senate of the l mvc rsity of I ondon has received 

from the Clerk of the Privy Council an intimation that the 
King in C mncil has approved the new statutes made for 
the m m^gement of University College and for (lit lon- 
sfitution and man igemenl of the North I ondon or Uni- 
versity Colli ge Hospit il and the School of Adv meed 
Medical Studies connected therewith All the errengements 
made in comuc hon with Ihe incorporation of University 
Colli ge m the University will tome info operition on 
Janutrv i, 1907 

I HF Umve rsity of Californtc has been presented with 
the herbarium and botanical library of Mr and Mrs T S 
Brandegee of San Diego Tin herbarium S< 1# wer st ites 
is one of the most important m the west of the l nited 
States since It contains something more than 100 000 
sheets of cnrefullv selected plants, mostly rcpns« illative 
ot the Mexit cn flora, which foi many years his been Mr 
Brandegre’s chosen field and of the flora of Californu 
and neighbouring States, which has received 1 arefu! treat 
inent U the hands of Mrs Brandegee We learn from 
the same source that the Academy of Natural Sciences of 
Philadelphia tins acquired two important zoologn al collec- 
tions One of these th the Guhck collection of Hawainn 
lend shells, which served as the basis of Rev John T 
Gulick’s well know'n work “ Fvolution Racial and 
Hahitudinal ” and the other is the Tristram collection of 
birds numbering some 7000 skins and n presenting Up- 
wards of 3000 spencs This is the second collection made 
by the late Canon Tristram, the first Qne having been 
secured some wars ago by the Liverpool Museum 

1 hough it was more common a few years ago there 
is still a disposition in some educational circles to refer to 
the study of tht applied sciences as merely u bread and- 
butter studies " In t recent address to the Wolverhamp- 
ton Teehnte \\ Schools published m pamphlet form by 
ssrs 1 ongmans, Gnen and Co Prof Ripper has milch 
of value and interest to say as to this contention He 
urges very rightly that these studies if properly pursued 
must develop scientific mt thods of thougnt and give new 
and higher interests to the student As Prof Ripp<r 
said “ The same spirit which originally fed to the study 
of technical science will tend also to Ihe desire to travel 
beyond it The same qualities which have made the 
technical expert will tend also to make the enlightened 
and cultured citizen ” The address concludes with an 
optimistic estimate of the education d outlook There is, 
Prof Ripper think*, much more demind than formerly 
for technically trained assistants Fmployers are offering 
futilities for < trended courses of study for their appren- 
tices, for example several firms in Sheffield arrange for 
some of their apprentices six months’ study at the uni- 
versity and six months’ stud) in the works Employers, 
too, are immensely stimulating the work of education by 
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making their appointments and prortiohons depend in ftn 
increasing degree upon educational fitness. ^ 

Thr anniversary address of the Royal Scottish Geo- 
graphical Society was delivered by Sir Gtorge Gofrfie* 
president of the Royal Geographical Society, On 
November 22 The subject of the address was ** Geo- 
graphical Ideals ” Among a variety of subjects discussed 
in the address, great prominence was given to the questfon 
of the value of geograph) in war This value, Sir George 
Goldie said, might be best brought home to bur own 
(ountrvmen b) recalling the enormous expenditure *n 
which the want both of maps and of geographical training 
of our officers indirectly involved us during the Boer war 
He went on to siy that he could speak confidently on tfce*e 
points from having served for nearly a )ear on the Royal 
Commission on the South African War He added that 
Iht lesson of the war in this res*pect has not been altogether 
forgotten During th* last four years a certain amount 
of mum v ha«* been expended in Imperial mapping of 
hitherto unsurvey ed regions, and if this process is not 
ultogtilur arrested by a spirit of false economy, we may 
posstbl) it som< distant date possess fairly adequate maps 
of all British posst ssions Our ideal must be to reach tne 
level attuned b\ Japanese and German officer*; Sir 
Georgt Goldie fin ill) dwelt upon the importance of 
educating the pt'oplt on the subject of geograph) and its 
removal from the subjects of th* examinations for the 
Horeign Office ind Diplomatic Service 

1 in report of the work of the department of technology 
of the ( 1 1 y md Guilds ut I indon Institute for the session 
0)05-0 is now iv ulahN Statistics are given showing the 
continuous growth of flic work of the department since 1870 
The number of subj*its in which examinations were held 
during the session under riviuv w is the same a 9 in the 
preceding \< ur but the number of separate classes in- 
creased from 2O01 to 2S20, the largest number recorded 
I here was, too a rrnrkfd increase in the number of 
students in attendance the number hiving nwn from 
41 61X to 444(14 At the tx lmmations at the end of the 
session 20O10 t mdiclutrs wire presented in subjects of 
technology and of these 11 605 passed Numerous candi- 
dates were exinuncd in India and the colonies YYe 
notice th s l C ip< Uolonv J uniioa, Malta, Suez, Melbourne 
Granville (New South Wales) ift printed candidates, 
but that the largest contingent of tolonia! candidates was 
that sent bv New Zealand The system of inspection 
miugurited bv the institute grows in usefulness The in 
spectors appointed by the institute are men and women 
possessing somewhat different qualifications from those of 
the inspectors of the Board of Education and their work 
is supplementary to that of the Board Whilst the Board’* 
inspectors report upon the g« m ral equipment of technical 
schools and upon the general character of the teaching 
those of the institute are concerned onlv with the special 
facilities provided for trade instruction, and report on the 
methods and the value of the teaching as part of the tram 
mg of artisans 


SOCIETIES AND ACADEMIES 

Lonthin 

ChemlcM S^eien ,Novrndv r *5 -TVnf R M^UFda.F R S 
president, in the chair —The determination of the rate of 
chemical change by measurement Of ga.se* evolved Pre- 
liminary notice ILF UunpVovVIt When a chemical 
reaction takes place in solution resulting in the formation 
of a gaseous substance, the solvent becomes supersaturated 
with the gas T he excess of gas so dissolved may be 
almost entirely expelled by brisk agitation Under con- 
ditions of efficient stirring the rate of evolution of a gas 
furnishes an accurate and trustworthy method of inve*ti- 
gating reactions — The formation and reactions of hnloo- 
compounds, part 11 , condensation of benz)l cyanide leading 
to the formation of t 3-dJaminonaphthalene and it* 
derivatives E F J MklstMi and J F Thorp*. — Note 
on the anhydride of phenvKuccinic acid E B D*hM and 
I F Thorp*. The authors conclude that the anhvdHde 
of phenvNuectmc acid exists onlv in one form, which melts 
at 5^°”54° — Influence of sodium arsenate on the ferment- 
ation of glucose by veast-juice Preliminary notice A 
Hardon and W J Younf. It has been previously show* 
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that the addition of a soluble ptaosphut* to \easl-juice 
containing glucose increases the rate of fermentation, which 
proceeds until an extra amount of carbon dioxide 
^equivalent, molecule for molecule, °to the phosphate added) 
has been evolved The phosphate at the same time under- 
goes a change which renders it non-precipitable by mag- 
nesia mixture When an equivalent amount of arsenate 
is substituted for the phosphate n similar acceleration is 
produced, but the rate is greatly increased, and continues 
for a time without change until many times the equivalent 
of carbon dioxide has been evolved, and then falls 
gradually — Xanthoxalatul and its analogues s Ruh«- 
matin, — Derivatives of cv anodihydrocarvone end cyano- 
carvomenthone A Lapworth. — Reactions involving the 
oddition^df hydrogen cyanide to carbon (.mnjxiunds 
part vi the action of potassium cyxnid* on pule gone 
R W, L Clark* and A Lopworth -The influence of 
various substituents on the optical activity of tartnimde, 
part u , P V Frank land and D F Twin 1 he 
authors have prepared and described the n and iso 
propylatntdcs , the allylannde , the n- and iso bulylanudts, 
nnd the n-heptylamide of tartaric end — The influence of 
various substituents on the optical activity of nialamide 
P b Frankland end h Don* The mthors described 
the prtparition and properties of the methyla mtdi ithyl- 
(imidt , and iso propyl amide allvlamidt and iso/mty/anm/i 
n-hcptylatHtde ptptndtdc and pht nylhydrazidt of urdinarv 
/ malic aud 

Royal Meteorological Society, November 21 — The 
ibnormal weather of the past summer ind somi of its 
effects W Marriott, The principal f* ilurts of th* 
weather over the gn iter pari of I ngland— espeu ill \ the 
soul h-easl— were the high state of the barometer thiough- 
out the whole of the period except u portion of August , 
the high temper iture in Jul\ August, and September, 
the great amount of sunshine ind the d* h* ienc> of rain- 
fall Over the south-eastern portion of England more 
than qoo hours of bright sunshine were recorded during 
the four months June to September while u x few st it ions 
in the extreme south and on the east coast mon Ihxn 
1 000 hours were recorded The sunshln* was mon th in 
200 hours above the average ovei the 1 h mu s b xsin and 
on the coasts of 1 ancashire and North Wales 1 he most 
renurkable feature of the weather during the pusi summer 
was the exceptional heal wave which occurred between 
August 30 and September 3 The temperature rose xbove 
06° over a large pari of Fngland on four consecutive da\s 
viz August 31 to September \ With flu advent of th* 
hot weather the death-rate increased considerable ind it 
was pointed out that when the mean maximum temperature 
for the week reached 7a 0 th* death-rate at oiut begin 
lo rise The increase of the death r tic w xs made up 
Almost entirely of infants under one \ear of age i h is 
was shown to be due to the prevalence of Infantile epidemic 
diaiThaa which sels in when the mean maximum tempera 
turt for the week rises above 7 2 0 ■ — Th* lnt< rn itional 
Congress on Polar Exploration held nt Brussels m 
September Dr H R Mill 

Minerft 1 ogiC«l Society November 13 — Pr«f H A Miers 
I'RS, president, in the * hair — Growth of *r\ stuls of 
soluble salts on each other l \ B»rk*r 1 his paper is 
a continuation of the author s previous work on t hi 
growths of salts on isostructural minerals to those of 
soluble isomorphous *alts on < ach oth* r 1 he group now 
investigated is that of the chlorides bromides, iodides and 
cvnmdps of Na, K, Kb, Cs, and \ni which crystallise m 
tne cubic system lh$ view previously entertained that 
parallel growths are conditioned by a sinularitv of mole- 
cular volume is again found to hold good, some apparent 
exceptions are explained bv the presence of isodimorphism 
One pair of salts however NaCl-Kl, yield parallel 

growth? although the molecular volume* are greatly 

different, this is perhaps to be accounted for bv the fact 
that the molecular volumes are almost exactly in the 
t ratio 1 a —Note* on some Bolivian minerals f J 
^#no#r Descriptions are given of crystallised jame 
onlte *emseyite from Oruro, new crystal forms on 
nndorite, chalcostibite from Oruro, augelitc from Oruro 

\lvlanite from Tatasl and Taunn, tetrahedrite from 
Huanchaca, regular grouping of stanmte and tertra 

hedrite, valentlnite, cassitprite, tourmaline and tour- 
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malinc-hornfcls fluor, apatite, cupriferous mnrgynte 
from Tatisi, crystallised mnrgynte from Aullagas, 
j xrosire from Chocaya duly bit* from Chorolque and 
latasi, enargxte from Chorolque —Note on ilmemte 
from Brazil G E H* rbert Smith The crystals 
have lhr*e habits cam camrX ut\rs , differing slightly 
from those described from the samp locality by Iiussak 
I he hemihedrism is shown b\ strntions on the prism 
f ice* , some magnesium is pi < s< nt — Description of the 
Lengenbach Quarry and of the miner ds found there in 
iqnt> R H Solly lhe now well known quarry was 
opened about the year 1850 and vinous new minerals 
were described by Dts tloi/exux ind others 1 rom 
iS(>o-7o a level w cs driven in x due* turn U right xngl* s 
to the strenm and in it were found thp speunu ns de 
scribed by Vom R *th In th( d*cad* 1 I11 1 U 

work was dun* Lath sumnii r resulting in the spu imi ns 
studied bv Bauinbiuer Nmcc tqoo 1 rancis Jentsch and 
hts partners have worked tin qu irry regularly » uh 
summer In 1Q02 they came across the old tunnel con 
struct* d in 1731 the existence of which h xd been quite 
forgotten Up to i8*>8 eightnn mineral speiifs hid hern 
found, of which four *re petuliar to the quarrv sine 
th it date twenty-five additional species of which no fewer 
th m iwentv xre new to science have come to light Nin* 
of th* n< w sp* * 1* s have been n *med two ar* pseudo 
morphs ind mm *>wing to p unitv of m iteri il, h ivx not 
wi been d* *< 1 ib* d The miner xK found this yeir include 
in* hm uinit* |hn* crvstiU) biumhxii*nie (curiously 
striated ind distoitid crystds) s* bgin xnnite (1 I irgi 
crcstal 20 mm in length) jordmite (1 twin ibout toi) 
dufrr n*>\ site (a twin about 001) psi udoinorphs of *!*d unit* 
ind bxumhamrit* after s*apolil* ( ^) Not* on th* thirty - 
two dissis of s\minetr\ II Hilton Not* on x C in xdian 
mineral Prof Harririffton ^pe* ini* ns of turnerit* from 
(ornwall w* 1 * * \hibited bv Mr Ru»«*ll, ind crvstds of 
s*rtorite bv Dr Trechmtnn 

Dlhi is 

Ro\al Irish Academy November 12 — Prof p A 

1 irleion president in the ihair —fin stibilitv or in- 
st xbllltv of tlu si* ul\ motions of r p< rfei l liquid and of 
i viscous liquid p irt 1 * p* rf* * t liquid Pr*)f W Nfch 

Orr It is known 1 \p* run* nt div tint whin w it* r flows 
through i umil n pipe th* st* ulv motion is unstabh if 
th* velonlv *\*eed x limit depending on the radius of the 
pi I m ^ lord K i\ high has prowd in 1 the na 1 1 1* xlh that in 
this * is* xs well is m oLlut* of flow m plane sh* < ts 
iiuludxng rb xt ni x liquid wbitb is sh* iring umformlv the 
fundamental modes *jf * ir** disturb uue * ar* st xble when 
vis*asit\ is ignor* d in th* disturbed motion lti* fre* 
periods being nil i here is thus an tpparein tonirndit 
Hon b*lvv**n theory and rvpmmenl li is however con 
trurv to thr t* u hing of 1 ourier malvsis to infer that a 
general disturbance is stable from the fait that the f fre* 
disturbances” possess stability, even of an exponential 
tyjje In * system disturbed from equilibrium the ques 
lion of stability » is in rialMv d* uded by an energy criterion 
which is as a rule uiippluabb to questions of the stability 
of motion If x liquid bounded by th* infinite planes 
v — o, v — b ind sh* inng uniformly in the direction of \ 
is subjected to in initial disturbanit for which the stream 
function is sm mv it nppe xrs that, mb and 

mil ar* tach large th* disturbance, as shown by equn 
tions in which only terms of the first onter of small 
quantities are ret lined increases in a great ratio as a 
certain turn ipproaihes after whi* h it diminishes in 
defimtclv A similar result is obtained for a symmetrical 
disturb tnc* of simple type in a circular pip* when the 
stcidy motion is that of a viscous liquid When the 
slexdv motion is that of a viscous .liquid betwem con 
**ntric cylinders one or both of which is rotiting x 
similar result also holds for a two-dimensional disturbing 
(*xc?pt the liquid rotates us a rigid body) It is held th u 
thfse results afford an explanation of the observed m 
stabilities as satisfactory as eftn be expected from an 
investigation which ignores viscosity A thtorem on 
moving distributions of electricity Prof A W Conway 
The integrals which express the electric th *1 in tgn* tic 
forces for a moving distribution in terms of retarded 
potentials are discussed and it is proved that they obev 
Maxwell's equations outside the electrical matter, but that 
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inside the equations have to be modified by adding the 
convex tion current to the displacement current, as done 
by Fitzgerald — The contact-phenomena at the junction of 
Lias and Ddente at Portrusn Prof G A J Ool*. The 
paper describes the microscopic characters of the roclfi 
at and near the junction of Dolente (or basalt) and cal- 
careous Lias shale at Portrush — a junction of considerable 
interest in the history of geological opinion Hie sriicifi- 
cation of the shale Is accompanied by the production of 
abundant minute crystals of a pale green pyroxene The 
“ bronzite ** of Portlock and Oldham, named by them with 
some hesitation, proves to be a brown mica, locally de- 
veloped after the formation of the pvroxene The author 
has had the advantage of using the original specimens 
collected by Portlock ’$ survey Some details as to the 
later sheets and veins of dolente are given, and the occur- 
rence in them of differentiation, by gravitation of ferro- 
magnesian minerals to their under surfaces, is compared 
with similar casrs elsewhere 

Paris 

Academy of Sciences, November 19 — M 11 P< unra r 6 
in the chair — The inflorescence of the seed-bearing ferns 
of the Culm and the Coal measures M Grand'lury. — 
Observations of the new comet (1906^), made at the 
Observatory of Besan<;on with the bent equatorial P 
Chofardot. — Curves reproduced periodically by the trans- 
formation (X Y , y, y') S Uttte. — A family of hvper- 
elhptic surfaces of the fourth order L R«my —A theory 
of magneto-optic phenomena in crystals Jean Btcquerel 
— Tht, heat of combustion and formation of some cyclic 
nitiogen compounds P Lamoult. From the experimental 
data given in this paper the author calculates the thermal 
changes in passing from mtro-compounds to oxvazo-com- 
pounds from the latter to azo-bodies, from azo- to hydnzo- 
compounds and from the last to amines — The isomorphous 
crystals of lead nitrate and barium nitrate P Gaubart 
A mixed crystal of lead and barium nitntes is not homo- 
geneous, in spite 6f its transparence and limpidity it Is 
constructed of groups of pyramids the composition of which 
varies with the n iture of the faces to which th< \ corre- 
spond The results are applied to the explanation of a 
similar structure frequently found in minerals -Hu dis- 
tribution of Anopheles macultpemus in the neighbourhood 
of Lyons A Conta and C Vaney The reduction in the 
amount of malarn in this region is much greater than 
would be expected from the slight reduction In the numbers 
of mosquitoes that has taken place in recent years The 
possible causes of this are discussed — The consumption of 
the glutoso of the blood by the tissue of the m linrmrv 
gland M Ktufmann and H Mogn« The experiments 
cited are all in favour of the theory of the transformation 
of the glucose into lactose in the mammary tissue in 
secretory activity — Study of the variations of the miss of 
the blood in man Gabnol Arthaud. — Chromotropibm and 
its artificial inversion Romuald Mlnklawlc* — The stroma 
of the rpd corpuscles MM Plattra agd Vila* A new 
method of separating the stroma is described — Experi- 
mental researches demonstrating that anthracosls of the 
lungs is due to inhalation, ana not to the deglutition of 

atmospheric dust The presence of the spiro- 

chaeta of Schaudinn in the testicle of a new-born 
syphilitic infant Ch Fouqust — The fractionation of 
the rare gases in mineral waters the proportions of 
helium Charles Mourtu and Robert Blquord —The 
hydrology of the Dulg man Dobroudja M D« Launay 

DIARY OF SOCIETIES 

FRIDAY November 30 
Royal Society, at 4 —Anniversary Meeting 

Institution OP Civil Engineers at 3 —Applications of Electricity in 
Printing work* P A Spalding 

Institution or M«cmanicai Fn< inkers, at B —Steam a* a Motive 
Power for public Service Vehicle* (Discus ion) T Ctarkeon 
WONDA \ December 3 

Sociological Society (Research Meeting) at 8 —Mating, Marriage and 
the Statu* of Women S S Buck man 
SociaTV of Chemicai Industry, at 8 —The Direct Eatimation of 
Antimony H W Rowell —Bacterial Method of Investigating Duin 
feCtant* M Wynter Blyth —The Detanni anon of ^Solutions in the 
, Ad|Hy*U of Tanning Material* Dr J Gordon Parker and H G 
Bennett. 

Society nr Aaxs, at 8 —Artificial Fertilisers Nitroganou* FertilUers 
A D Hatl 


TUESDAY, Decembxi 4 

Society op Art*, at 4 30, —The Cape to Quro JUU»«7 The. Bop. Sir 
Lewis Michell * * 

Institution op Civil EnoiMuki. at A— The Tills WatdNtapsW of the 
Edinburgh and District Waterworks (Dtacu salon) t W A« Priik-Ra 
pairing a Liroeatooe-concrete Aqueduct M R Ban»dt,-^TM Vhld of 
Catchment areea E P H Q1 1 

Anthropological Institute, at 8 15.— Villega Daitie* in Southern 
India Lord Bishop of Madra*. 

WE DHE^DAY, Decxmws 3 

Entomological Society, at 8 

Society op Art*, at 8 —The Metric System Sir Chari** M Watson 
Geolocical Society, at 8 —On the Geological Condition* which have 
contributed to the Success of the Artesian Bering for Water at Lincoln j 
Prof Edward Hull, FRS —Note* on the Raised Beaches of Taltal 
(Northern Chile) O H ttvani 

THURSDAY , December 6- 

Royal Society, at 4 y> —ProbabU Pmfers A Comparison of Values o* 
the Magnetic Element* deduced from the British Magnetic Survey of 
1891 with Recent Observation W Ellis, F R The Theory of the 
Composition of Numbers, Part li Major P A Mac Mahon, F R.S — 
On the Transpiration Current tn Plants Prof Hsnry H Dixon —The 
Theory of Photographic Processes Part ill , The Latent Image and it* 
Destruction, an Abstract S E Sheppard and C E K Meet —The 
Chemistry of Globulin W Sutherland 
Chemical Society, at 8 30.— The Liquid Volume of a Dissolved Sub 
stance J S Lumsden —Some Derivatives of Benxopbenon* , Synthesis 
of Substance* occurring m Coco hark (preliminary notice) W H 
Perkin, jun , and K Robinson —A Synthesis of Terebic, Terpenylic 
and Homoterpenyllc Acids J L Simonson 
Lin mean Society, et 8 — Papers A Contributio* to the Physiology of the 
Miueum Beetle, Anthrenns museorutH (Linn ) Prof A Ewart —Note 
on the Origin of the Name Chormes or Kermtj E R Burdon — 
Exhibitions An Abnormal Specimen of a Dab with Three Eyes 1 Dr 
A 1 Marterman — A Note on Sitgisbtckm orientmlis, Linn Rev H 
Purefoy FitzGerald 

Institution of Electrical Engineers at B —Selection and Testing ot 
Materials for Construction of Electric Machinery Prof J Epstein 
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, ' jr ' VIVISECTION 
Experiments on Animals By Stephen Paget Third 
f revised edition Pp xil + 387 (London J. 

(I if bet Ca* Ltd • | 9° 6 ) 

r T*Hl 2 new edition of Mr Paget’s weil-knowrt book 
-L „ appears in time for the inquiry now being made 
by a Roj 4 l Conimission on the subject of vivisection 
It is now exactly , thirty years since the first Royal 
Commission on the subject of experiments on animals 
made its report A glance at this report is, to us 
of this generation, a revelation of the enormous pro- 
gress that, has been made in medical sciences during J 
the last thirty years In the report the attention of 
the commissioners as well as of the witnesses, was 
almost entirely taken up with the question of physio- 
logical experimentation The leading men of the 
medical profession testified to the dependence of ad- 
vance in mwhcme on advances in our knowledge of 
the workings of the body in a state of health, a pro- 
position which must seem to every scientific man 
self-evident For the conversion to this view of the 
ordinary man, who does not think scientifically, the 
examples adduced by these witnesses' must seem to 
us at the present time very scanty Again and again 
we have brought up tn evidence the discovery of the 
circulation of the blood bv Hnrvev and of the functions 
of the anterior and posit nor roots bv Bell and 
Majendie, and certain experiments on th( growth of 
bone and on the absorption of ligatures in regard 
to their surgical application 
Although the experiments of Villemm and Chauveiu 
on tubercle are mentioned, the tubercle bacillus was 
as yet undiscovered Lister had already, for nearly 
twenty years, been endeavouring to discover the best 
method of prevention of wound infection, and had 
introduced antiseptics into surgery, but the anti- 
septic method had not yet been generally accepted 
Pasteur was still carrying out his researches on the 
nature of wound infection, but in 1878, three years 
after the Commission was appointed, his views had 
not yet received general acceptance Mr Paget gives 
a graphic description of a memorable discussion which 
occurred in this year at the French Academy of Medi- 
cine on the subject of puerperal fever In the middle 
of a long discourse bv a doctor on the causes of 
this mysterious visitation, Pasteur interrupted with 
the statement that the epidemic was due entirely to 
microbe* conveyed by the doctor and his assistants, 
flmd (Jumping up and going to the blackboard he drew 
the Streptococcus on it, saying, “Tenez, voici sa 
figure* 1 * Bacteriology, in fact, was just being bom, 
and few i a this country had recognised the marvel- 
lous f>art it was to plav m modifying the relations 
at ma£ £0 h»$ environment 
From the. development of bacteriology during these 
fety y^ars has grown the antiseptic and* aseptic treat- 
ment of Wounds, which is responsible for the saving 
doou^tly of hundreds of thousands of lives, and for the 
practical abolition of pain from the surgical wards 
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The discovery of the tubercle bacillus by Koch has 
enabled us to deal successfully with numerous t cases 
of tuberculosis in its manifold forms, “ we have no 
longer^ to reckon with a nameless something, but with 
a definite parasite whose conditions of life are for 
the tnost part already known, and can be further 
studied ” In this way we are in a position, in many 
ca$es, to shut off the sources of infection, and so to 
attain the prevention of this most fatal of all dis- 
orders 

Since this time one disorder aftfr another has been 
studied, and has given up its secrets to the bucteriolo 
gists The diphtheria bacillus was discovered in 1875, 
and isolated by I^oeffler in 1884 In 1890 Behring 
and Kitasato discovered the antitoxin which is used 
throughout the whole civilised world, and has re- 
duced the case mortality by one half 

The tetanus bacillus was discovered in 1S80, and 
the tetanus antitoxin by means of which we can 
protect against the disease though rarely succeed in 
its cure, in 1894 The horrible disease of hydro- 
phobia was brought under our control by Pasteur in 
1885 The cholera bacillus was discovered by Koch 
in 1883, and the method of preventive inoculation 
against this disease by Hnfikinc in 1893 

The plague bacillus was discovered in 1894 Since 
this time, knowing the cause of the disease, it has 
been possible to tta?ck out its whole natural history, 
and the report of the last Commission on the subject 
has placed in the hands of the sanitary officials all 
the facts which are neiessarv for successfully coping 
with the disease 

The typhoid bacillus was discovered tn 1881 An 
emulsion of this bacillus is now constantly used In 
Widal’s reaction, to diagnose typhoid and to^ dis- 
tinguish it from other cases of continued fever Suc- 
cessful inoculations against the disease have been 
earned out by Wright 

The discovery of the bacillus of Malta fever, or 
Mediterranean fever, by Bruce, has enabled medical 
men to determine the sources of infection of this 
disorder, and the resulting measures have this year 
caused a diminution of the cases from 258 m July, 
August, and September 1905, to fifteen during the 
corresponding months of this year , 

The microorgimsms of malaria and of yellow 
fever have been discovered and their life-histories 
worked out The part played by mosquitoes and 
gnats in the propagation of these diseases once 
havi ng been recognised, it has been possible to wage a 
successful war against both these disorders Where 
preventive measures have been thoroughly earned 
out, these diseases, which previously decimated the 
population, have been practically stamped out I may 
mention here simply the case of Ismaiha (malaria), 
Havana (yellow fever), and the Panama Canal (yellow 
fever) All these results, involving probably the 
saving of hundreds of thousands of lives yearly, have 
been accomplished by a science which has hardly 
attained its majority, and which is the direct outcome 
of the application of the scientific method for whirh 
a strong testimony was borne before the Royal Com- 
mission of 1875 



122 


NATURE 




These examples, though representing the results 
which can be most easily appreciated by the unlet- 
tered and unscientific, make up onh a fraction of 
the benefits that have accrued to man as the result 
of the continuation of experiments on animals The 
control of the bodily functions must be founded on i 
knowledge of those functions Medicine must repost 
on physiology, or be reduced to ihirlatamsm and 
empiricism 

During the last thirty years our knowledge of 
physiology has advanced all along the line We can 
now form a mental picture of every event occurring 
in the heart throughout the cardiac cycle We know 
the nature of the impulses and the course of the 
nerves concerned in the multitudinous adaptations of 
the circulation to every change in the environ- 
ment of the body or of the actmties of its different 
organs We can form a connected image of the 
chain of processes concerned in the digestion of food 
during its passage through the whole alimentary 
canal 

The localisation of function in the central nervous 
system, to which in 1875 Ferrier had already con- 
tributed his remarkable experiments on totalisa- 
tion in the cerebral cortex, has now been extended 
to the whole nervous system Though in such a 
complex system manv paths must be still unknown, 
experiment has enabled us to unravel much of its 
complex character, and to form a clear conception of 
the possible paths open to almost any impiession whuh 
mav play upon the surface of the body Comprehen- 
sion of the coordination of movement, ind of the 
processes involved m every movement of a limb, has 
only litelv been revealed to us by the researches of 
Sherrington An examination of medical literature 
shows us that the ilmual physicians are alive to thi I 
close lonnettion which exists between the stud\ of 
disease and the study of physiology Every new fact 
in physiology is tested with reference to the conditions 
in diseise Although in many cases the observations 
on man ire too inexact to enable a complete utilis i- 
tion of the facts of phvsiology, yet these clinical 
mi thods are being improved day by day, and the 
sucnie of medicine is taking a larger and largtr 
put is 1 guide to the practice of the art 

In his evidence before the Commission, Sir John 
Burdon-Sanderson expressed his profound conviction 
th at “ A future will come— it may be a somewhat 
distant future— in which the treatment of disease wilt 
be rnllv guided bv science Just as completely as 
mechanical science has come to be the guide of the 
mechanical arts, do I believe and I feel icnfident that 
physiological science will eventually come to be the 
guide of medicine and surgery ” 

There is a danger that the striking utilitarian 
success gained by the pursuit of experimental 
investigations along certain definite lines may en- 
courage the fallacy that any true distinction can 
be drawn between utilitarian and scientific researches 
Even now a clamour has been raised by certain agi- 
tators for a restriction of experiments to those which 
Oftn be &howi\. to have a direct utilitarian object Such 
a restriction'' is impossible Science has taught us 


again and again that any increase to 0 iiV knowledge 
must finally add to our poWer* The so-tiffed purely 
scientific researches are those dealmg with .generfa] 
lelations, and have as their bhject the f discovery of 
laws which must affect our conceptions of the science 
in a number of its ramUtaettloh^ It fa iht^ purely 
scientific researches which have effected greatest 
revolutions in man’s relation to his environment, and 
have placed within his hands the largest powers of 
control Moreover, these researches must be under- 
taken in a spirit of pure curiosity, from a loVe of 
knowledge itself The man who is always seeking 
a practical outcome for his experiments will have 
his field of vision narrowed, and the scope of his re- 
searches limited therebv 

The present Commission has been appointed largely 
as a result of an agitation on the part of those by 
whom cverv advance m science, and every change hi 
the relations of man to his surroundings, are regarded 
is improper or even impious, and these persons, by 
misleading statements appealing to the better feelings 
of a credulous and unlearned public, have succeeded in 
arousing a feeling of resentment against tfeose wh6 
are engaged in the advancement of the science of life 
by experiment There can be no doubt that a mar- 
shalling bv the Commission of the true facts of the 
case will show the slender grounds for the allegations 
made by the anti-scientific agitators, and wifi demon 
strate the remarkable benefits to man attained during 
the last thirty years aL the cost of the infliction 
of a trifling amount of pain on some animals 

It has been said, with truth, that the amount of pain 
inflicted in all the laboratories in this country in 
the course of a year is not equal to that suffered by 
the birds in one day’s shooting battue, carried out, 
not prumrih for food or for the benefit of man, 
but to amuse n few rich' men Yet noble “ $port3 
nun ” take a prominent place among the patrons 
and vice-presidents of the various anti-vivisection 
societies whuh, by leaflets and paid lecturers and 
letters to the Press, disseminate misleading and lyng 
statements throughout the country in furtherance of 
their malignant campaign against science Mr 
Paget has been well advised in appending to this 
new edition a part iv , entitled “ The Case agairlst 
Anti-viviscction,” in which he deals at some length 
with the unscrupulous methods of these societies and 
of thfir paid agents It is sincerely to be hoped that 
the Royal Commission will inquire, not only ipto ex- 
periments on animals, but also into the morality of 
the anti vivisectionists themselves E JHt S 

SENsE-PKRCEPTION IN GREEK 
PHILOSOPHY 

Greek Theories of Elementary Cognition from 
Alcmaton to Artstotle By John I Beare Pp vui 
+ 344 (Oxford Clarendon Press, 1906,) Price 
12s (yd net 

T HIS volume, from the pen of the regms professor 
of Greek in Dublin, continues the kind of work 
so well begun for English readers by Prof, Burnet's 
“ Early Greek Philosophy M It deals with the various 
theories entertained in regard to the five senses, sensa- 
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tint m and lastly the Sensus Communis, and 

li» fnj&hod U urtder each head to give as consistent a 
View all potable of what was severally taught by 
Atentwwfto* Empedocles, Democritus, Anaxagoras, 
tHogeiies of Apotloma, Plato, and Aristotle There is 
nd attempt to criticise these writers from the 
stapdpoi tit of modern philosophy But the statement 
Is ver'y dear, the discussion of disputed points scholarly, 
fhe facta art well arranged, and the literature— to judge 
frohi th$ footnotes and the bst of books consulted— 
seems to have been thoroughly studied although one 
misses a reference to one recent work on the " De 
Anima "—that of Rodief, whose commentary, if not 
hi$ translation, has been regarded by competent judge** 
as indispensable. 

As dissection was practised as early as Mcmacon— 
he is stated to have been a pioneer in this direction— 
there is perhaps room for our wonder that the Greeks 
did not in their swift way attain some more consistent 
and conclusive theory regarding the working of the 
senses and the nervous system as a whole Possibly 
they were encumbered with the armour of pre supposi- 
tions with which they went forth to encounter nature — 
Empedocles and Anaxagoras with their respective doc- 
trines that like is perceived by like, and contrary by 
contrary, Aristotle with his antitheses of form and 
matter, of dynamis and ettergeta , nearlv all of them 
with a disposition — to which Aristotle, worse advised 
than Plato, succumbed— to regard the heart and not 
the brain as the physical centre of the intellectual life 
But at the same time one notes in this volume how little 
right we have to throw stones at them , c g how 
modern physics (to quote Prof Beared words) “ is as 
helpless to explain colour as physiology to explain 
olfactory function,'* or, again, that 44 the psychology 
of taste has advanced little beyond the popular and 
superficial stage at which AJcmaeon left it " Still, 
when all is taken into account, the final impression is 
one of admiration for the insight — which is genius— 
of an Aristotle, e g when “ he rejected as if by antici- 
pation the Newtonian emission theory of light", for 
the skill, too, with which he could produce a theory 
that would do justice to all the valuable elements in 
earlier philosophy, eg when he h irmomsed Fm- 
pcdocles and Anaxagoras by his statement that per- 
ception is a relation in which what was unlike becomes 
like 

The occasional inconsistencies in Aristotle — those 
spots in the intellectual sun — are well discussed by our 
author Aristotle's views, or possible views, on 
biological development have always been a difficult, if 
interesting, subject, for in one passage of the " Dr 
Sensu " the master rejects Democritus's account that 
each of the other senses is " i kind of touch", but 
while Dr Ogle, on the ground of that passage, hesi- 
tates to credit Aristotle with the belief " that the 
remaining special senses are but modifications of tou< h 
or general sensibility, ” Prof Beare, on the other 
haoo, finds it 41 hard to suppose that Aristotle— the 
pioneer, in general terms, of the theory of evolution 
hot only physical but physiological and psychological 
^-should In this particular application of his theory 
have failed to recognise it, or have denied its truth 

NO 1936, VOL. 75] 


simply because it was a doctrine of Democritus " On 
every account this volume is to be commended to those 
interested In the development of theories of sense-per- 
ception 


GRAVITAIIONAL ASTRONOMY 
The Collected Mathematical Works of G W Hill 
Vols 11 , ill Vol 11 , pp v + 339, vol 111 , pp 577 
(The Carnegie Institution of Washington, 1906 ) 

T HE second and third volumes of Hill’s works carry 
to 1890 the republication of his papers prepared 
for the American ephemens and his miscellaneous 
writings The latter volume, which is entirely devoted 
to the theory of Jupiter and Saturn, is probably without 
parallel as a piece of calculation It is a splendid and 
endunng monument to ten years' incessant labour, and 
the nicety of agreement of its predictions with observ- 
ation continues to justify the pains spent upon it It 
replaced Leverner's theory, which was published while 
this w-as in course of production, and Hill found him- 
self unable to point to an) definite omission or flaw in 
Lcverrier’s theory which would account for the much 
inferior accuracy of its results , it seems to be due to 
accumulation of almost impalpable differences, and if 
some of Hill's work strikes one as over-elaborated, one 
can always look to the 44 Theory of Jupiter and 
Saturn " for justification 

*\t the same time, one i annot help feeling in turning 
over some of these papers that to an adept straight- 
forward calculition becomes an end m itself The 
memoir, No 48, on the lunar inequalities due to the 
spheroidal figure of the earth is an example This is 
entitled also a supplement to Delaunay's theory of the 
moon The theoretical additions art fairly obvious, 
and the main part of 14^ pages is occupied with the 
steps required for determining 165 terms in the moon's 
longitude and 209 in latitude which are factored by 
the earth's elliptiutv Nor tin fiftieth part of these 
terms reaches o n 1 in amplitude, and not the tenth of 
o f oi Most people will regard this as more striking 
in its proof of the mthor's colossal petienri thin in 
any other quality 

Probably no writer of the same originality has b cn 
content to follow his predecessors’ models, upon occa- 
sion, so closely Hill They owe lnm much The 
paper referred to above is the most dibomte applica- 
tion of Delaunay’s method outside Delaunay’s own 
work Hill's "Jupiter and Saturn" is the greatest 
monument in existence to the powir of Hansen’s 
methods, Hansen’s own I unar Theotv not excepted 
It was to the problem of these two great plant is that 
Hansen first made serious application of his methods 
in But, as Hill puts it, hf "seems to have been 

c irried away by the imbition of applying his method 
of tre itment to the lunar theory," ind never returned 
to it If anyone would dis ibuse his mind of the com- 
mon misapprehension that Hansen’s ideas arc uncouth 
\nd his methods formless, and gun at the same time 
a concrete view of Hansen's method, he could not do 
better than follow out the steps of the Auu wander 
setsung as applied by Hill Hill s modifa itions few 

though important, are no obstacle The truth be- 



comes patent that Hansen wa c a master of beautiful 
mathematical device The bewildering detail ceases to 
obscure it when put into arithmetical form 

The problems of exact Solution of the secular per- 
turbations and of finding integrals of the equations of 
motion, which hold good for indefinite spans of 
time, must in the future occupy more and more atten- 
tion 

Lately Hill has published an important memoir 
upon the subject (Astronomical Journal, vol 
xxv ) , two papers, Nos 37 and 47, in the present 
volume show that his interest is not of recent date 
No 41, u Reply to Mr "Nelson's Strictures on Delau- 
nay’s Method,” shows him as a critic — a formidable 
though reserved antagonist not without ironic humour 
No 44, “ On the Interior Constitution of the Earth as 
Respects Density,” is a beautiful example of what he 
can do when working without the fetters of exact 
astronomy Eventually the paper is a solution of the 
well-known equation for the density of a spherical 
of gravitating gas at constant tem- 
perature The question had been treated before, but 
Hill’s method is out of all measure more striking and 
complete than had been given previously 


NEOLITHIC MAN 

Neolithic Man in North-East Surrey By Walter 
Johnson and William Wright With a chapter on 
Flint by B C Polkmghorne Cheaper re-issue, 
Pp vm + 200 (London Elliot Stock 1906) Price 
3s 6 d net 

'pH IS book is the result of several years of 
1 archaeological investigation in the north-east 
corner of Surrey The area visited measures about 
144 miles by 13 miles, it would fall between the 
Thames on the north and a line drawn between Box- 
hill and Oxted on the south Within these limits the 
researches of our authors have been patient and un- 
wearying, they have sought for traces of Neolithic 
man in field after field, on height after height Set 
down in their pages is a large amount of information 
as to his homes (Worms Heath, Croham Hurst, 
Barrow Hill, &c ) and burial-places, as to his methods 
of work, agricultural and domestic, as to the food 
he ate and the implements he used, celts, hammer- 
stonos, arrow-heads, scrapers, &c Some space too 
has been devoted to his track-ways and fortifications, 
in most cases the same ground was occupied at a 
later period by Roman roads and works, or those of 
othci invader less skilled m engineering 
The main subject is prefaced by an account of the 
various inhabitants who have succeeded one another 
in this country, especially the Neolithic and bronze- 
using peoples, and by a survey of the geological 
features of Neolithic Surrey Our authors are 
certainly right in holding that the “ ages ” over- 
lapped or merged into one another, the terms “ Stone, 
Bronze, Iron age ” are, in fact, merely conventional} 
they can only be applied to the phases in develop- 
ment during which stone, bronze, or iron began to 
he worked, side by side with the material already in 
lise, not of necessity replacing it In Lancashire, 
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for example, where the hiUs to th* 

vented ready retreat In that 1 

bronze, and even iron seem to have con^ 1 

temporaneoudy at one period (see ^ 

History of Lancashire ”). Generally % 

opening chapters are highly instructive 
they form a useful introduction to the story fef 
hthic man If they have a fault it' Is that 
perhaps a trifle too technical Being ft xhedp re- 
issue, the present edition is obviously intended for 
the local student, to whom— nOL of 'courts *6 the 
specialist — this preliminary information 1 plight be ex- 
pected to be of service. In these, drmurtstoartces the 
authors might have done better to leave out words 
like artifact, homotaxial, &c. ; even geological temu 
like patina and Pleistocene, or at any rate 1 to give 
their meaning To leave them unexplained la to pre- 
suppose knowledge which is only too often to seek' 

We have neither the space nor the necessary loiali 
knowledge to enter into a detailed criticism Of the 
mam subject If we may venture a suggestion, we 
should recommend greater caution in the use. of 
arguments based on etymology, We doubt very 
much whether all the authors' results (eg in 
chapter x ) would stand the scrutiny of a trained 
philologist Only those who have made a special 

study of place-names are able to realise how danger- 
ous and misleading this kind of evidence 13 apt to be 
There can be no question that the book is a valuable 
one The extent of general knowledge displayed in 
it, and its high standard of scholarship, place its 
authors far above the ordinary run of local archaeo- 
logists Their work is only popular in the sense 

that it is inexpensive In addition to the maps and 
illustrations by Sidney Harrowing and Frank Percy 
Smith, it has an index and n list of the authorities 
referred to in each chapter Mr B C Polking- 
horne contributes a supplementary chapter on the 
constitution and alterations of flint, with reference to 
the subject of flint implements 


OUR BOOK SHELF 

In the Days of the Comet By H G Wells Pp 305 

(London Macmillan and Co , Ltd*, 1906*) Price 6s 

Though the actual collision of the earth with the head 
of a comet is an extremely improbable evert t, it is 
not beyond the bounds of possibility Tn the 

eirth passed through the tail of a comet wand the 
showers of meteors occasionally Observed near the 
end of November are probably due to encounters with 
fragmental remains of Biela’s lost comet r The dlsc- 
like appearance of Holmes’s comet in 1892 gave rise 
to the suggestion that the comet was approaching the 
earth head-on, and we believe Mr Weils then used" 
the idea in one of his clever short stories Irt any 
case he would have no difficulty in finding Justifica- 
tion for the supposed collision with a comet which 
forms the deus ex machind of the present romance. 

The comet which springs from Mr Wells’s imagin- 
ative bratn is seen in its early days by an enthusiastic 
amateur astronomer who forms one of the minor 
characters of the story as* a fi quivering little smudge 
of light among the pin-points,” while the spectroscope 
showed ” an unprecedented band in the green*,” The 
unknown element which this peculiar green radiation 
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to be the Divrne afflatus that lifts 
t^ fctjtyti* race opt of selfish individualism into 
understood in its finest senle The struggle 
for**istkice and the survival of the fittest no longer 
^«tpt*e*** operations of natural law, and the ^ world 
becomes a place where the prevailing spirit is u all for 
all and each for each/’ Love is transfigured, hate 
pofightft war and alf other manifestations of our 
*nimai nature are rendered unthinkable after the 
earth has passed through the comet The change 
which evolution can scarcely anticipate In the distant 
future is brought about in a single night ^ 

Th« idea is a noble one, and Mr Wells has dealt 
with the phenomenal and sociological aspects of the 
transformation in a masterly manner What is the 
destiny of the human race cannot yet be foreseen, but 
what man might become when “ a new heaven and a 
nfcw earth ” have been created is a worthy subject of 
speculation , and when the theme is developed, as it js 
in this book, with scientific knowledge, , prophetic 
insight, lofty purpose, and human sympathy, it almost 
persuades us that the gospel it conveys points the way 
to the millennium The message may not be under- 
stood, but the story in which it is presented cannot 
fail to excite interest and stimulate thought 
The Elements of Chemical Engineering By Dr J 
Grossraann, with a preface by Sir W Ramsay, 
K C.B , F R S Pp vih+ 1^2 (London C 
Griffin and Co , Ltd , 1906 ) Price 3s 6 d net 
It can scarcely be said that our sxstem of technical 
education is satisfactory, so far as cnemic il technology 
is concerned Our technical colleges and universities 
turn out annually a large number of students who 
have received a fairly good training from the theoreti- 
cal point of view, but have very little knowledge of 
apparatus or processes as conducted on the manu- 
facturing scale It is obviously impossible for teachers 
who have not themselves been engaged in factories 
to teach chemical technology successfully Our Ger- 
man competitors have fully realised this, and some 
of the larger chemical manufacturers have combined 
and founded an institution specially devoted to the 
education of teachers, all the operations being carried 
out on the manufacturing scale In the ibsence of 
some educational establishment of this kind we must 
assume that the education of most of our students 
is defective from the practical point of view, and 
means must be found to convey the requisite know- 
ledge before they can be entrusted with the super- 
vision of manufacturing operations 
Dr Grossmann’s book has been specially written 
with this end in view, the object of tne author being 
to make the student familiar with those factory ap- 
pliances which are the equivalents of the apparatus 
used m the laboratory To render the comparison 
still more easy, the plant described is classified ac- 
cording to the supposed laboratory appliance which it 
represents. It is not always easy to ensure parallel- 
ism under such an arrangement, for instance, the 
chapter on “The Funnel and its Technical Equiva- 
lents M deals mainly with filtration, which is not the 
primary function of a funnel The remark$ on the 
materials used in chemical engineering are practical, 
and will be of great use to students, whose knowledge 
on this subject is usually very defective 
Among the useful features in which this work differs 
from similar manuals may be mentioned the price list 
of chemicals, which will be of great service to be- 
ginners, although, as Dr, Grossmann rightly remarks, 
the prices are liable to frequent fluctuations How 
great these fluctuations may be is shown by the fact 
that copper is now twice and antimony three times the 
price quoted in the hst The price given for amyl 
acetate, 4 * *4** per lb , is evidently an error 
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As Sir William Ramsay says in his preface, the 
author has given a simple and lucid statement of the 
difficulties that a student may expect to meet with, 
and the book may be recommended as an introduction 
to the practical work of the factory 

Crystal Gating Its History and Practice , with a Dts~ 
cusston of the Evtdence for Telepathic £ crytfig By 
Northcote W Thomas With an introduction by 
Andrew Lang Pp \1 vm+i 62 (London Monng, 
Limited, 1905 ) Price 3s 6 d net 
The practice which gives its name to this book is only 
one of a number of devices which have been employed 
to assist the appearance of visual hallucinations Mr 
Thomas gives a popular account of the various methods 
v^hich have been used in classical, mediaeval, and 
modern times and describes the practices of various 
savage or barbarous peoples, such as the use of blood 
by the Maones and Pawnees, of quartz by the people 
of Sarawak, and of mirrors by the members of more 
advanced rates 

The subject has two distinct aspects One deals with 
the nature of the psychological processes involved in the 
appearance of the visions, and, treated from this point 
of view, crystal gazing is brought into line with other 
psychological protessi*- such is visual imagination, 
hypnogogic and hypnotic illusions and hallucinations, 
&c 

The other aspect deals with the question whether the 
visions of the strycr provide any evidence in favour of 
telepathy On this aspect Mr Thomas gives accounts 
from many sources, and concludes that, though frag- 
mentary and unsatisfactory, the evidence is, on the 
whole, in favour of telepathic crystal visions It must 
be pointed out, however that his data provide per- 
haps equally strong evidence in favour of prophetic 
scrying The book has an introduction in which Mr 
Andrew Lang gives an account of the nrcumstinces 
which first led him to take an interest in cryst il gazing 
and of many experiments with which he has had to do 
Mr Lang regards his own ventures in this field as 
those of an amateur, and he appeals to professed psy- 
chologists to undertake the further investigation of the 
subject His own attitude however, is so eminently 
judicial that it is a matter for regret he cannot himself 
give more attention to this line of work, for the judicial 
mtnd is not too common either in the more academical 
or the more amateur students of this field of research 

The History of the Collections tontamed tn the 
Natural History Departments of the British 
Museum Vol 11 , Separate Historical Accounts 
of the Several Collections included in the Depart- 
ment of Zoology Pp 7S2 (I ondon British 
Museum, 1906 ) Price 30s 

I\ this volume officers of the various sections of the 
Zoological Department have given accounts of the 
collections under their respective charge, tracing the 
i evolution of e ich from small beginnings to its present 
condition Each account is complete in itself, but a 
remarkable degree of diversity is noticeable m rcgaid 
to the amount of space occupied by the different his- 
tones, the notice of the bird collection far t xceeding 
all the others in length At the end of each account 
is a biographical list of the various donors and col- 
lectors who have contributed to the section 1 hi** 
involves a large amount of repetition, and some 
discrepancies are noticeable when the different lists ire 
collated In many portions of the volume the editorial 
blue pencil might nave been used freely with greit 
advantage, and in some places the prolixity 1^ so great 
that it is exceedingly difficult to winnow out the grain 
from the chaff Nevertheless, the volume contains a 
great mass of valuable information with rt gard to 
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the progress of natural history in this country and the 
evolution of the collections in the Museum which it 
would be very difficult, or impossible, to obtain else- 
where Despite a lamentable loss of early collections, 
like those formed dunng Cook’s voyages, owing to 
lack of knowledge of th#*r value and indifferent 
curatorghip, the Museum is particularly rich in tvoe- 
specimens, more especially of species presenting well- 
marked characteristics of thetr own In many cases 
particular attention is directed to these and other 
specially interesting specimens in the collection, 
although in these matters, hgain, a great diversity of 
treatment is noticeable in the different accounts 

Science and Religion By the Rev Lord William 
Gascovne C eul Pp 105 (London Hodder and 
Stoughton, 1906 ) Price 3? 6 d net 
Fiu address*, delivered in substance at St law ranee 
Jewry during Lent, together with an explanatory 
foreword make up the contents of this volume The 
author I ivs claim to 14 no scientific qualifications at 
all,” and therefore “can onh speak as one of the 
crowd,” to use his own description of himself Hie 
sermons follow lines which are already familiar to 
students of science acquainted with the literature 
which has grown up round the attempt to 44 reconcile ” 
traditional theology with results of scientific study 

How to Learn on Short the Ride of the Road at *\ £4 
By E \V Owens Pp 40+2^ (I ondon George 
Philip and Son, Ltd 1906) Pnic 3s 6 d net 
Tins excellent little book metis j gre it want and is 
strongly recommend* d for use in all training schools I 
and ships It is arrmged in a convenient manner, 
ind the oxplanatipns are simple and- good Part 11 , 
which 1 onsists of extracts from the Merchant Shipping 
Act and the 1 itest regulations foi preventing 
collisions at sea, special lights for fishing crift, &e , 
makes the book not only useful in the cl iss-room but 
a great convenience on the bridge of am ship as an 
aide mt'tnoirc H C LockVEty* 

LE 71 ERS 7 0 THE EDITOR 

[The Editor does not hold himself responsible for optmons 
expressed by hts correspondents Neither can he undertake 
to return or to correspond with the wrtters of, rejected 
manuscripts intended for this or any other part of Nature 
No notice ts taken of anonymous communications } 

Absorption of the Inert Oates by Charcoal 
It may interest some of your readers 10 know that Prof 
Rutherford, in a private letter addressed to myself has 
given a full explanation of the circumstances that led him 
to infer that the absorption of the inert gases by char- 
coal was exceptional Fully appreciating the difficulties 
that beset Prof Rutherford at the time he wrote the letter 
to Nature (vol Ixxiv , p 634, October 25), I exonerate 
him from all blame in the matter, and willingly cancel all 
the expressions of regret he has been pleased to make 
With regard to the latent heat question, I ought to 
mention that Prof Rutherford will not commit himself 
to the view that the electrometer readings recorded in 
the paper I quoted are proportional to the partial pres- 
sures of the emanation He savs — ' “ I do not know how 
far the electrometer readings may be taken as a measure 
of the partial pressures of the emanation, hut naturally 
measurements over a range of temperature of r° or 2 0 
cannot be vouched for with any certainty ” This would 
be a strong criticism provided any manometnc measure- 
ments had been attempted, but if the electrometer measures 
directly the relative concentration of the emanation in a 
given volume of gas the method is so sensitive that ihe 
increase caused by a narrow range of temperature is less 
liable to error* It is clear however, that new determin- 
ations will Have to be made before the question ran be 
settled 
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In the meantime, I can only wish Prof* RuAnHofd 
success in the applications pi charcoal Ip tha atajiJ tjfre 
emanations of radio-active bodies, and tak* tap ^ feppoi 4 - 
tumtv of expressing toy gratification at *##fng* ^ttcrcpaf 
becoming of such scientific utility in the hands eg workert 
like the Hon R J Strutt, the French chemist#* Mooreu 
and Biquard, not to mention other# . the more ##p*ct#Uy 
as my own labours have been interrupted for reason* 
given in my former communication* A 

Jaw® Dtfwa 

Royal Institution, 31 Albemarle Street * 

" Radium, Actinium, and Helium 


In Nature of November 39 Dr* B Walter discusses the 
theory of Frof Rutherford that lit radio-active chatfge 
accompanied bv the emission of an « particle the atomic 
weight 19 diminished by 4, the atomic weight of hetfurn 
According to this assumption, the transformation of 
uranium (238 s) mto radium (22$) Is due to the lo»# of 
three helium atoms Now uranium gives one ft Jmrticle 
in changing to uranium X, so that only two such changes 
remain for any subsequent transformations If We accept 
the result of Profs Moore and Schuldt (phtl Ma% , 
October) that uranium X gives out a rays, two changes are 
accounted for, and only one Is left for Intermediate pro- 
ducts 

In Nature of November 15 Mr Boltwood brings for- 
ward experimental evidence in support of the view that 
actinium Is an intermediate product between uranium and 
radium , but in the case of actinium and its derivatives 
four changes, accompanied by the emission of a particles, 
occur thus, on the assumption that the a particle is a 
helium atom thor* 4 1* no room for these products 

The difficulty can be removed by adopting another 
alternative , suggested by Frof Rutherford that the 
a p irticle is out -half of the h<lium atom carrying a single 
ionic charge ( Phil Mag p 3 66, October) In this case 
We should have the following scries possible — 


S dies f 
Uranium (238 5)— a 

Uranium X (236 5) — 0, £, •> 

I 

Actinium (234 5) 

I 

Radio actinium {234 5)— o 
1 

Actinium \ (232 5)”0 
Actinium emanation (230 5) — a 
Actinium A (228 5) 

l 

Actinium B (228 5) — a* £, y 

I 

Unknown (226 5) - a 
I 

Radium (224 5) 


V; tes Jl 
Uranium (238 3 — a 

Uranium \ (236 J)— «, j 9 , y 

Unknown (234 5)— a 

1 Actinium (732 5) 

I | 

1 Radio actinium (232 5)— a 

Actinium X (230 5) — a 

Actinium cmantdon (228'5)— a 

\ 

Actinium A (22b 5) 

I 

Actinium B {326 5)— a, &, y 
Radium (224 5) 


If the atomic weight of radium were 326*5, *h# Unknown 
change accompanied by the expulsion of an a particle 
must be removed from the aeries One or more ray less 
changes mav also occur 

It is interesting to note that the atomic weight of 
actinium, according to Series II , comes out as 2325, that 
is exactly the atomic weight of thorium These two sub- 
stances closely resemble one another in their radio-active 
properties, giving transformation products of very similar 
character This suggests as an analogous ease the 
similarity between nickel and cobalt, two elements of prac- 
tically the same atomic weight H S Aulvn 

King’ 4 * College London, November 30 


Mira Cetl 

It may be well to - note that this variable star {« ex- 
ceptionally bright at its present maximum, the magnitude 
being about 20 As usual when the star is bright, It i# less 
red than its average T. W Backhousb 

West Hendon House, Sunderland, December 1 
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4 £F<>2,0GJCAL H/STOiify OF DFFON5H/FF * 

T HE title of this book requires some explanation, 
* fpr the subject-matter is not a description of the 
existing Scenery of Devon, or of the manner in which 
its Various features have been developed out of the 
rock-surfaces which last rose above the sea It is 
rtfatnly a description of the physical and geographical 
conditions under which the rocks of the south-west 
of England were formed, it is an endeavour fas in- 
dicated by the subtitle) to follow the geographical 
evolution of the region, and to picture the successive 
stages in the development of its physical geography 
The aim of the author has evidently been to present 
what is known of the geological history of Devonshire 
jn as interesting a form as possible , hence, as stated 
in the preface, he has used “ the minimum of tech- 


Devon begins to be readable from its own records,*' 
this, of course, being the Devonian period Having 
first indicated the probable geography of Britain at 
this time, the author describes the rocks of North 
Devon, indicating the great compression and contor- 
tion to which they have been subjected He mentions 
the diverse views which have been held regarding 
their succession, and wisely rt marks that further 
investigation is requirt d b< fore this matter can be 
settled 

I he next chapter is devoted to the Devonian of 
South Devon, of which a good description is given, 
with a glance at the schistose area of tht Start laying 
stress on the fact that the results of compression ana 
met a morphism become greater in the direction of 
these crystalline rocks It was perhaps to be ex- 
pected that he would repeat the statement that the 



meal language with the object of making them (his 
pages) suitable for the beginner and the ordinary 
reader who has no previous knowledge of the subject, 
but who cares to know how Devonshire came to be 
what it is " 

Moreover, he has contrived to include much gentril 
information regarding the rocks of the British Is- 
lands, and since many modern geologists consider 
that professorial teachers of geology have dwelt too 
much on the lithological and structural branches of 
the rdence, and too little on its connections with 
physical geography, such a book as this ought to find 
a Wdjcome in many quarters 

After an introductory chapter devoted to “ Proto- 
zoic ,T tim% “ we reach the date when the history of 

1 “Tht History of D«vonshir« Sc*n#r>— An id Geofempb caI 

Evolmlori By A W CUydtn Pp aoa , with 41 photographic itiu*ira 
tkms ana tom* diagram*. {E*«ter J G Commin , I otidon Chaito and 
W Indus, 1906 ) Prlra 10/ id net 
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Devonian limestones are es&entnlly of coralline origin, 

, and are to be regarded as ancient coral-reefs, for he 
1 could quote a recent Geological Survey memoir to that 
. effect Nevertheless, its truth has more recently been 
questioned, and it has been shown that large parts 
of the limestone ire cnnoidal, while others are chiefly 
made up of Stromatoporoids , moreover, we do not 
know whether any Palaeozoic corals were reef- 
buildtrs 

1 In chapter vi we find a general account of the 
Carboniferous rocks before coming to those of Devon, 
the description of winch is not very sitisfictorv be- 
cause it is entirely based on the old vuw thit thf 
Coddon Hill cherts overlie the limestones and that 
the whole group represents the lowest part of the 
Carboniferous Limestone of Bristol and South VV lies t 
t whereas good reasons were given by Dr W Hind in 
, 1904 for placing the cherts below the limestones and 
for regarding both ns the equivalents of the Pendleside 



138 


NATURE 




beds which overlie the great mass of the midland \ Cretaceous rocks of Britain respecting the 
Carboniferous Limestone * conditions under which the different part* of 


were accumulated When, therefore, h* L— ^ 
the facts u are inconsistent with the Idek w M ^ 
sea/' and assumes that the Chalk (as a 
formed “in a shallow sea perhaps lets than 4 i^o, 
fathoms deep,” we cap onjy* express our surj^fre*. 


Chapters xii and xui deal with Eocene 


For the next two chapters we have nothing but 
commendation They deal with the time represented 
by the great gap between the Culm and the Permian 
rocks The first is entitled “ The Great Upheaval/* 
and gives a clear and Sufficient account of the post* 

Carboniferous mountain-ranges which are known as , . 

the Hercyntan or Armoncan system, and of the sub- 1 scribing the “ Plateau Grkvefs ” and "the 
sidiary Pennine range Tins is illustrated by a re- t deposits, which latter the author considers to 
storation of the physical geography of the British 1 sentially lacustrine, and to have been formed jtt tnp 
area at this time The succeeding chapter is devoted Bovey lake ” Chapter Xtv , entitled “The Rtverrdf 
to volcanic rocks, with especial regard to the Carboni- Devon/* is the most original portion of the book, hfid 
ferous and post-Carbomferous volcanoes we only wish that the author had developed this 

In the discussion of the Dartmoor granite in chapter subject at greater length When we say that he 
vii the author is faced by a problem which has given believes the drainage of the whole of northern and 
rise to many diverse expressions of opinion He ] central Devon in early Tertiary time to hove keen 
practically adopts the view advocated by the late tarried off by one great river flowing eastward, it 
K N Worth, and sets himself to show “ that the will be obvious that such a supposition raises many< 
granite mass of Dartmoor is really the solidified I interesting questions Wc are inclined to regard H 
upper part of the cooled lava reservoir from which | as a very probable theory, but undoubtedly its details 
the Carboniferous volcanoes of Devon were fed ** We requite fuller consideration than he gives thenv j 
think he states the case for this theory with somewhat I The modern scenery of the county, how it is partly 
of over-confidence, for the dissolving of sedimentary j an uncovered Penman surface and partly one carved 
rock in the granitic magma is thought by some to be | out of an Eocene peneplain, i* briefly described in the 
very improbable, and the temperature at 


which the granite solidified is still a dis 
puted point, while the actual evidence for 
the existence of volcanoes over the Dartmoor 
granite is by no means strong, Promin- 
ence is, of course, given to the occurrence 
of peculiar volcanic rocks in the Permian 
breccias, the origin of which is also dealt 
with in this chapter 

In the chapter on the “ Salt Lake Period ” 

(chapter vhl ), an excellent account is given 
of the Devon Trias and of the conditions 
under which its successive beds were de 
posited, the proofs of its salinity and of 
its birren desert-surroundings being well 
brought out The illustrations, too, are 
especially good, including photographs of 
14 red m$ri with salt-crystals/* “the base 
of the Budleigh pebble-bed/* and “ the tea- 
green marls overlain by the Rhsetic 
bone-bed ” 

The dawn of Jurassic time and the great 
climatic change produced by the Irruption 
of the sea into the salt lake are set forth 
in the opening page of a chapter entitled 
“ The Age of Reptiles ** In this the Lias 
and the Liassic sea are duly described, and the sub- 
sequent sequence of Jurassic rocks is briefly indi- 
cated, with some remarks on the erosion to which 
the surrounding land must have been exposed during 
the whole period, and especially during its closing 
scenes, when the British area was again upraised, ana 
the sea retreated far to the south ana north-east 

Under the title “The Return of the Sea/’ chapter 
x deals with the beginning of tho great Cretaceous 
subsidence The stratigraphy of the Gault and Green- 
sand is briefly but clearly described, and there are 
excellent views of the two cliff sections near Seaton 
Haven cliff and Whitechff, the former of which we 
have selected as an example Then follows a chapter 
on “ The Chalk/* in which the peculiar Devon de- 
velopment of an arenaceous Cenomanian overlain by 
Middle Chalk and a portion of the Upper Chalk is 
fairly well described We notice, however, that there 
Is no mention of the “ Beer Stone/’ another Devon 
speciality, which differs greatly from ordinary chalk 
and has been largely used as a building stone from 1 
Norman times to the present day 1 1 

*Mr Clayd^p appears to be unaware of the views 
published In the Geological Survey memoir on the 
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Fio 2 —The Crown of the Moor Yei Tor From ** The History 


o^pevonehln Scenery ** 

final chapter Dartmoor also comes in for further 
mention, and its type of scenery is well illustrated, hs 
will be seen from the illustration selected 
In conclusion it may be said that Mr Clayden ha* 
succeeded very well in the accomplishment of his 
general intention The book appeals to a much spider 
circle than the few readers who may be found In 
Devon and Cornwall It really treats of the whole 
of southern England from Dover to Bude, and should 
be in the hands of all those who ^rfr interested m the 
geology and the physical geography of our southern 
counties 


THE UNCIVILISED CHILD 1 * 

“ np HE explanation is rather artistic than tcienti- 
1 fic *’—so the author admits about what he has 
written on the origin of the “ couvade *’ It Is a way 
of saying that he has found his explanation does not; 
accord with the facte g[ath<*red by anthropologists con- 
earning this custom Such is the keynote of the 

1 * 8 >vt |4 Child hood * Sittdy of Kafir Children M B* Dudley KldH 
T p xvi + 3M (London Adam and Ct*aHo Black, 1900 ) Price 7* fid 
net 





NATURE 


129 


it artistic rather than scientific It is a life- 
of ifea Kafir child, an excellent record of many 
faqty cbboernlog customs, r practices, games, songs, 
sayirigsi and it may he particularly commended for 
the number of capital photographs which illustrate it 
Bph the scientific possibilities m all this field of ob- 
ajfrYfttiQn JfiaVe been practically untouched The Kafir 
babjr ha$ hot been studied from the Darwinian stand* 
point, the superstitions which affect him have hardly 
been looked at with the folklorist’s knowledge, racial 
customs and practices have scarcely been viewed in 
the light of anthropology 

One must have expected to find in savage children 
many instances of those Simian characters which have 
been noted among European children, even — because 
the Kafir child is on a lower scale — to find them more 
pronounced But the author says nothing about them, 
and his photographs give very little in this way 
One picture-— it is the frontispiece in the book- 
shows a shy child, who has instinctively assumed an 
attitude of self-defence, and has its arm raised as if to 
ward off a blow, and especially to protect the eyes 
Now, gs fear is the natural basis of shyness, this atti- 
tude is very happy It is an inherited instinct, no 
doubt, but not necessarily Simian, yet if the author 
had been on the watch for exhibitions of inherited in- 
stinct he would certainly have obtained many which 
were truly Simian in their origin 

Had the author been more fully acquainted with 
folklore results he would not show so many doubts 
about accounting for various customs For instance, 
he notices (pp 41, 43) the practice of a Kafir mother 
protecting her child by leaving a ring of her milk 
round It, or by squeezing “ a few drops of her milk 
pn to its head ” He suggests two explanations, 
but from folklore research he could learn that the 
second is more nearly correct; — that the milk forms a 
connecting link wi£h the mother, or, rather’, that the 
milk Is actually the mother herself present A9 Mr 
Hartland says in discussing the life-token, ” the 
external object is Believed to be, or to contain, a 
part of the man himself ” (** Legend of Perseus,” 11 , , 
P 50 The word “ part ” there is hardly sufficient The 
external object, the detached portion of a person, or 
anything which has absorbed a portion of a person, 
is believed to be more than a part it is rather looked 
on as the alter ego, subject to all his disabilities, en- 
dowed with all hia potentialities , and just as destruc- 
tion of the alter ego involves destruction of the ego, 
the very basfc of witchcraft, so the power to watch 
and ward, which the ego possessed, is supposed to be 
also inherent in the alter ego The mother’s milk is 
as capable a protector as the mother herself 

The basis of the same superstition — that a part of 
self is the other self — is further illustrated by the 
author in * 4 Confusion of Self with the Clothing and 
Possessions, ” “ with the Shadow,” “ with the Pic- 
ture,” ” with the Name,” and so on (pp 66 tt seqq ), 
and he gives quite the right explanation of these 
The man’s shadow is but another form of himself, 
and anything done to hlS shadow is done to him 
The u native doctors apply medicine to people’s 
shadows as well as to their bodies ” (p 70), that is, 
application to the shadow is quite as efficacious as to 
the body So a man refused to be photographed, 
because the person having the photograph would 
have a bold on him (p 71) 

The secret burning of the child's sleeping mat 
(p 84) is another case The mat is burnt to prevent 
it falling into the hands of any evil-disposed person, 
who could then work ill on the child Here we 
have the apparent contradiction that meets us in 
such customs One would at first think that the de- 
struction of the mat would mean the killing of the 
child So It would, if done with evil Intent, because 
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the intention with which an action is done makes 
all the difference 

To conclude, one may quote some admirable re- 
mark* of the author on the unfortunate result of 
ignorant European interference with Kafir customs 
When it is considered how terrible a failure individu- 
alistic civilisation is, at an> rate for some millions 
of our population, and that the remedy is declared 
to be Socialism, it is quite possible to echo the 
author’s protest against forcing individualism on 
people who appear to have got great enjoyment out 
of life under Socialism The author says (p 129), 


H f If; 



Fig i — Boy« pUying 11 King of the Canto M on an ant heap near the 
Zambezi From ‘‘Savage Childhood/ in which the photo » about an 
inch Unger and wider than this illuttmtion. 

1 While English magistrates are above suspicion as to 
the justness of their decisions from a Western point of 
view, yet the natives complain not a little concerning 
the injustice of our government In olden days 

no Kafir felt it to be unjust on the part of a chief 
to make his subjects work for white men, and yet 
give their money to him (the chief) To Europeans 
this is essentially unjust, for it is an infringement 
of the rights of the individual To the native the 
rights Of the corporate dan are vastly more important 
than those of the individual Consequently, when in 
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gations to the theorist and the mathematician, Wjifcput 
the critical and coordinating labours of tj»‘ latt^V iye 
should probably be floundering in a bog -of Imp eTjf pqflT 
formulated ana often contradictory opinions. %vm is ft 
it, some branches can hardly escape reproaches of; tha kfed 
suggested 1 shall not be supposed, I hope, to under* 
value the labours of the experimenter. The oouraga and 
perseverance demanded by much work of this ' nature is 
beyond all praise , and success often depends* upon what 
9eems like a natural instinct for the truth— -ooe of the 
rarest of gifts 

Copley Medal t i 

The Copley tpedal U awarded to Prof. Elias Metchnikoff, 
For Mem R S , on the ground of h|s distinguished eefvtcea 
to zoology and i:o pathology, particularly for his Observ- 
ations on the development of invertebrates and an Otsego*- 
cytosis and immunity From 1866 to iSfis^Prof Metch- 
nikoff ’s work was exclusively zoological, and mainly 
during that period he produced a series of brilliant 
memoirs dealing with the early development and meta- 
morphoses of invertebrates 

Although his name stands in the first rank of investi- 
gators ot these subjects, the most Celebrated of his dis- 
coveries are those relating to the important part played by 
wandering mesoderm cell* and white blood-corpuscles in 
the atrophy of larval organs, and in the defence of the 
organism against infection by bacteria and protozoa It 
was on these researches that he based hts well-known 
** phagocyte theory ** Metchnikoff *s fundamental observ- 
ations were made in Messina in 1882, and were published 
in the following year In these he showed that the absorp- 
tion and disappearance of the embryonic organs of echmo- 
derms were effected by wandering mesoderm cells, which 
devoured and digested the structures which had served their 
purpose and become effete The observation that white 
blood-cells accumulate in an inflamed area after Infection 
by bacteria suggested that these cells might also devour 
and thus destroy the invading microbes, and that the 
process of inflammation was really a physiological and 
protective reaction of the organism against infection The 
study of the infection of Daphma by Monospora btcuspidata 
entirely justified this prediction The account of the 
phenomena of infection as seen in this transparent 
crustacean was published in Virchow’s Archtv (Vol 
xcvi ) in i88a, while, later in the same year, Metchmkoff 
published another paper extending these observations to 
vertebrates, and showing the universal applicability of his 
generalisation as to the essential character of* the in- 
flammatory process * 

During the twenty years which have elapsed since the 
publication of the “ phagocyte theory,” Metchnikoff, with 
the assistance of a host of pupils and disciples from all 
parts of the world, has been continuously engaged in the 
study of the reaction of the organism against infection, 
and in investigating the essential features of Immunity in 
the light of the illuminating generalisation laid down in 
1884 

Though of limited range, and therefore inferior in scien- 
tific importance to the more fundamental researches carried 
out by him previbusly, Metchnikoff 1 * recent work on In- 
fection by the microorganism of syphilis and the attain- 
ment of protection and Immunity against this disease may 
be mentioned on account of Its Important pra^ical 
applications 

It is not too much to say that the work of Metchnikoff 
has furnished the most fertile Conception in modern path- 
ology, and has determined the whole direction of this 
science during the last two decade® 

Rumford Medal 

The Rumford medal is awarded to Prof Hugh Long- 
bourne Calendar, F R S , for his experimental work on 
heat 

Prof Callendar has devoted his attention ohleffy to the 
improvement of accurate measurement in the science 0/ 
heat by the application Of electrical methods HU first 
paper, " On the Practical Measurement of Temperature, 1 *, 
Phil Trans , 1887, paved the way for the application of 
the electrical resistance thermometer to scientific investi- 
gation In a later paper, written in conjunction wjtb 


interest in it " A little more discretion on the part of 
readers of papers in having regard to the composition of 
their actual audience would ne helpful here In some cases 
experimental Illustration would bring home to a larger 
number what is followed with difficulty from a merely 
verbal statement But I am afraid that no complete 
remedy is within reach. 

Increase of specialisation, however inconvenient in some 
of its aspects, is, I suppose, a necessary condition of pro- 
gress Sometimes a big discovery, or the opening up of 
a new point of view, may supersede detail and bring unity 
where before there was diversity, but this does not suffice 
to compensate the general tendency Even in mathematics, 
where an outsider would probably expect a considerable 
degree of homogeneity, the movement towards diversity is 
ver\ manifest Those who, like mvseif, are interested 
principally in certain departments, and can look back over 
some forty years, view the present situation with feelings 
not untmxed It is disagreeable to be left tbo far behind 
Much of the activity now displayed has, indeed, taken a 
channel somewhat remote from the special Interests of a 
physicist, bung rather philosophical in its character than 
scientific in the ordinary sense Much effort is directed 
towards strengthening the foundations upon which mathe- 
matical reasoning rests No one can deny that this is a 
laudable endeavour, but it tends to lead us into fields 
which hove little more relation to natural science than has 
geneial metaphysics One may suspect that when all Is 
done fundamental difficulties will still remain to trouble 
the souls of our successors Closely connected is the de- 
mand for greater rigour of demonstration Here I touch 
upon a rather delicate question, as to which pure mathe- 
maticians and physicists are likely to differ However 
desirable it may be in itself, the pursuit of rigour appears 
sometimes to the physicist to lead us away from the high 
road of progress He 19 apt to be impatient of criticism 
whose object seems to be rather to pirk holes than to 
illuminate Is there really any standard of rigour inde- 
pendent of the innate faculties and habitudes of the par 
ticular mind? May not an argument be rigorous enough 
to convince legitimately one thoroughly imbued with certain 
Images clearly formed, and yet appear hazardous or even 
Irrelevant to another exercised in a different order of ideas? 
Merely as an example, there are theorems known as 
** exlstence«-theorem* M having physical interpretations, the 
object of which is to prove formally what to rhany minds 
can be no clearer afterwards than it was before The pure 
mathematician will reply that, even if this be so, the Intro- 
duction of electrical or thermal ideas into an analytical 
question is illogical, and from his own point of view he 
is, of tourse quite right What is rather Surprising is 
that the analytical argument should so often take forms 
which seem to have little relation to the intuition of the 
physicist Possibh a better approach to a reconciliation 
may come in the future In the meantime we must be 
content to allow the two methods to stand side by side 
and it will be well Jf each party can admit that there is 
something of value to be learned from the point of view 
of the other 

In other hrnnehes at any rate, the physicist has drawn 
immense advantage from the labours of the pure analyst 
I may nf*r especially to the general theory of the complex 
variable and to the special methods which have been 
Invented for applying it to particular problems The 
rigorous solution by Sommerfeld of a famous problem in 
diffraction approximately treated by Fresnel, is a cas'e in 
point We have moved a long way from the time when 
it wsq possible for the highest authority in theoretical 
optics to protest that he saw no validity in Fresnel’s inter 
pretation of the imagmiry which presents itself In the 
expression for the amplitude of reflected light when the 
angle of incidence exceeds the critical value In this con- 
nection it is interesting to remember that, in his corre- 
spondence with Young, Laplace expressed the opinion that 
the theoretical treatment of reflection was beyond the 
powers of analysis The obvious moral js that we are not 
to despair of the eventual solution of difficulties that may 
W too much fop ourselves 

As more impartially situated than some, I may, perhaps, 
venture to say that in my opinion many who work entirely 
upon the experimental side of science underrate their obli- 
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exttrujpa, #nd ft simple method of standardisation was 
«> continuation of this work Prof* Callendar 
W dumber of subsidiary papers dealing with 

**tyjl* of c^nitructfon of Instruments, tad applications to 
Ap^diaf purposes The results of this thermometric work 
nave since been confirmed by Chappula and Harker, Phil 
Trah# , 1889, at r the Bureau International, Paris, and by 
other observers, and are now generally accepted 

Wore recent developments In accurate electrical thermo* 
metry bm?e been described by Prof Calendar in later 
papers. 1 He has also devised a special type of u gas- 
resistance '* thermometer, depending on the increase pf 
viscosity of a gas with temperature, which is the exact 
analogue of the electrical resistance thermometer, and 
possesses peculiar advantages for high temperature measure- 
ments, 

Tfhe application of electrical resistance thermometers and 
therino- couples to the observation of rapid variations of 
temperature has been utilised bv Prof Calendar in the 
studb of the adiabatic expansion of gases and vapours, and 
kt tne observations of the cyclical changes of temperature 
of the steam and of the cylinder walls in a steam-engine. 
The latter research was undertaken m conjunction with 
Prof Nicholson, with a view to elucidate the theory of 
cylinder-condensation 

The researches of Rowland and other experimentalists 
on the specific heat of water and the mechanical equiva- 
lent of heat had shown that grave uncertainties affected 
the value of this most fundamental physical constant, 
which could not be removed satisfactorily without a com- 
plete investigation of the variation of the specific heat of 
water between o° C and ioo° C Prof Callendar devised 
a continuous eleetrical method of attacking this problem, 
possessing many Important advantages as compared with 
older methods He was assisted by Dr Barnes in carry- 
ing out this work, the results of which form the subject 
of papers by Callendar and Barnes m the Phil Trans 
Roy Soc , 1901 As an illustration of the probable 
accuracy of their results it may be observed that, whereas 
bv pay of the older formula? accepted for the variation of 
the specific heat of water, the values of Rowland and of 
Reynolds and Moorby for the mechanical equivalent are 
fcerioualy discordant, they are brought into perfect agree- 
ment bi the work of Calendar and Barnes 

In thg subject of conduction of heat Prof Callendar has 
contributed many original methods described in various 
minor papers, and, In addition to the thermal investigations 
with which his name Is chiefly associated, has carried out 
some purely etectncal researches 


Royal Medals 

One of the Royal medals has been awarded, with the 
approval of H|s Majesty, to Prof Alfred George Greenhill 
a fellow of the society on account of the number and 
Importance of his mathematical Investigations produced 
between the year 1876 and the' present time They embrace 
a variety of mechanical and physical subjects, including 
dynamics, hydromechanics electricity, and gunnery He 
tg The author of two treatises on hydromechanics, both 
Remarkable for originality of treatment 

The subject, however to which he has devoted moat 
tlnp? and attention is the theory of elliptic functions His 
work on this subject mav be placed in two classes — 
[1) Investigations in which he has extended the subject Into 
new fields, as In the series of memoirs on the u Transform- 
fction Complex Multiplication of Elliptic Functions,” 
edntributed to the Proceedings of the London Mathematical 
Sdcletjr (vols xiX xxi xxv , xxvn ), and in the memoir 
5n the u Third Elliptic Integral and the Klhpsotomic 
Problem,'* In the Phil Trans (vol cctli ) (a) Applications 

to mechanical problems mainly dynamical, for purposes 
&f calculation or illustration In this claw may be placed 
M* treatise on the elliptic functions as well as numerous 
papferr Id journals and the proceedings of scientific 
societies 

AH, Prof GreenhlH's work is characterised by much 
originality, and by a rare power and skill In algebraic 
saalysls 

His Majesty has also approved the award of a Royal 
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medal to Dr Dukinfield Henry Scott, also a fellow of the 
society, for his Investigations and discoveries In connection 
with the structure and relationship of fogsll plants Dr 
Scott began the very important work which he has gccom 
plished in this subject by helping the late distinguished 
palteobotAjust, Prof W C Williamson In this cooper- 
ation he greatly enhanced the value of Williamson** work 
He not only added many new discoveries, but, what was 
more Important, demonstrated the value of the work in 
relation to phylogeny 

Dr Scott has since added much of first-rate importance 
He has discovered and elucidated many important types, 
his work constituting a most valuable acquisition to botany 
from the evolutionary point of view it is not only in 
the accurate investigation of difficult structures that Dr 
Scott has been so successful , not the least of his merits 
lies in the philosophical treatment of the problems sug- 
gested by his discoveries His position as one of the lead- 
ing palaeobotamsts in the world is well recognised He 
has, both by his personality and by his writings, exercised 
a well-marked and widespread influence on the work of 
other botanists The fact that he has created in this 
country a vigorous school of palaeobotamsts may be re 
garded as an additional claim for the honour now conferred 
upon him 

Davy Medal * 

The Davy medal is given to Prof Rudolf Fittig, pro- 
fessor of chemistry in the University of Strassburg, who 
began to publish scientific work as earlv as 1858, and in 
1864 discovered the method for the synthesis of hydro- 
carbons homologous with benzene, which has ever since 
borne his name Up to about »88o he worked chiefly on 
benzene derivatives, but his attention was gradually 
attracted to the study of lactones and acids, both saturated 
and unsaturated, which has largclj formed the subject of 
his numerous published papers down to the present day 

Fittig has been a remarkably active worker The Royal 
Society Catalogue contains under his name alone ninety- 
six papers, ana, jointly with students and others, seventy- 
one more down to 1883 Since that time a number about 
equally large has been recorded in the indexes of the 
chemical journals The work of Fittig and his students 
on lactones and acids and particularly the intermoiccular 
changes which many unsaturated acids undergo, may be 
said to be classical, and it has had an important influence 
on the progress of theoretical chemistry 

Darwtn Medal 

The Darwin medal ha9 been awarded to Prof Hugo 
de Vries, For Mem R S Prof de Vries has made a series 
of important discoveries in connection with the manner in 
which new races of organisms may originate, and he has 
materially extended and systematised our knowledge of the 
laws affecting the results of hybridisation His work is 
the outcome of very extensive experiments that have been 
carried on for many years He has stimulated numerous 
investigators, both in Europe and in America, to extend 
these inquiries, and the results already obtained are of 
great importance, both from a theoretical and from a prac- 
tical point of view De Vries’s work has exercised con- 
siderable influence on othpr branches of biology, and has 
suggested new lines of investigation in many directions 

Hughes Medal 

Mrs W E Ayrton is the recipient of the Hughes medal, 
which is awarded for original discovery in physical tciences, 
particularly electricity and magnetism, or their applications 
Her work on the electric arc nas been described in a paper 
published in the Philosophical Transactions, and in various 
other publications 

Mrs Ayrton *9 investigations cover a wide area She 
discovered the laws connecting the potential difference 
between the carbons of an arc with the current md with 
the distance between them, and proved these to ^pplv, not 
only to her own experimental results, but to all the pub- 
lished results of previous observers Dealing with the 
modifications introduced Into the arc bv the use of cores 
in the carbons, she found the causes of these modifications 
The peculiar distribution of potential through the arc was 
traced, and its laws were discovered bv her 
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Having found the conditions necessary for maintaining 
a steady arc, and for using the power supplied to it most 
efficiently, she was able to explain the cause of lf hissing,' 1 
and the causes of certain anomalies in the lighting power 
of the arc 

For the past four years Mrs Ayrton has been engaged 
in investigating the causes of the formation of sand ripples 
on the seashore r 

At the annual dinner, the Norwegian Minister, Ur 
F Nansen, proposed tht toast of the Royal Society, 
and Sir William Huggins responded to it Speeches 
were also made by Prof Hugo de Vries, Prof 
C ilkndnr, Lord Kelvin, and the Italian Ambassador 
Jn the course of his remarks Dr Nanseh satd - 

Ibsen, my great compatriot, has in one of his works for- 
mulated the paradox that the man is strongest who stands 
most alone There is certainly some truth in this— nay, 
there is much truth in it so far as science la concerned 
The man who, in the search for truth goes his own wav 
independently of other men and of other considerations, is 
certainly the man who is dpt to find the greatest and most 
valuable truth On the other hand, it is also true that 
science more than most other things in life, depends on 
cooperation, on the* help of one's fellow-beings, and this 
becomes more and more true every day Many people are 
apt to forget what science actually is, ind what they o^e 
to science for it is through science that modern society 
actually exists, and the development of society as it is 
to-day would be impossible if science were eliminated 
Humanity is growing, but if science and the means created 
h\ sufnre ore not growing hunvinitv certainly will have 
to look forward to a very miserable future Therefore the 
nation that wishes to be cared for must support science 
ind those who carry on scientific work Science 

will live her own life, and has done so ever since the 
di\s when Prometheus made his fatal expedition to the 
gods and stole the fire which is more or fees burning in 
<very one of us, and cannot be extinguished There is 
something sublime in this everlasting fire of science 
Ocncrition after generation disappear, the individual is 
nothing but always 11 Watchful m the tower man shall 
rem i in m sleepless contemplation " 


gation is to be continued for twelve months, and the 
rmttee will shortly appoint a bacteriologist to 
necessary examination of samples of milk taken at various 
stages of transit to the consumer * - * f 

Tiis annual meeting of the German Society of Naval 
Architects was held in Berlin on November r$ pi tb* 
presen co of the German Emperor A paper Was i read by 
Mr Boveri on the Parsons marine turbine, in which he 
gave an account of steam-turbine trials In , the Gdmiaft 
Navy In the discussion that ensued it was urged that 
steam turbines possess various disadvantages They render 
a ship leas easy to steer and control , they are more com- 
plicated than ordinary engines , and, above all, they are 
fio per cent to 80 per cent more costly Notwithstanding 
these considerations, the large cruiser which Is to J^e laid 
down next year will be fitted with steiun turbines 

No work in medicine is of much use unless it Is In living 
union with the study of the natural histpry of disease 
This was the position taken by Sir Thomas Barlow In the 
course of some remarks made in opening, on November a8, 
-i new Manchester and Salford Hospital for Skm Diseases 
It is only when this purpose Is kept in view that any solid 
advance tan be mode, it is only by trying to find out the 
causes and conditions under which diseases come, and 
bv investigating their natural evolution, that real advance 
can be secured In devoting a room to study and research, 
and in fitting it up with niodcrp appliances, the committee 
of the new hospital has done something to stamp out 
quackery In connection with skin disease, Fnglish people 
ar? \ery benevolent but they have not yet learnt, a$ the 
people across the Atlantic have learnt, to give monej for 
research , they give plenty of money for asylums and for 
hospitals, but for research which carries on the study of 
disease and advances knowledge on sound and progressive 
lines, that is one of the things which they, practical people 
as they are have not yet realised 


NOTES 

\\f regrel to have to record the death of Sir Edwird J 
Reed K C B , IRS, on November 30, at seven tv-six 
>ears of ige 

It is announced- that this year's Nobel prize for chem- 
istry has been awarded to Prof H Moissan, and the prize 
for physics to Prof J J Thomson, F R S. The prize for 
medicine has been awarded to Prof C Golgi of Pavia 
and Prof Ram6n \ Caja!, of Madrid 

Tu£ Physical Society will hold an exhibition of electrical, 
opric il, and other physical apparatus at the Royal College 
of Sciemc South Kensington, on Friday evening, 
December 14 Admission will be by ticket only 

It is innounced that Prof Cnnel has resigned the 
Mirmnship of the council of the French Association for 
the Advancement of Sciences after having performed the 
duties for ibout thirty years 

If is leported from JBombav that experiments in wire- 
less telegraphy carried out between Land! Kotal and 
Peshawar have demonstrated the fact that the Interposition 
of higher mountain* does not interfere with free com- 
munication between two places in a mountainous country 

\ joint committee has been formed of the county 
councils of the East and West Ridings 6f Yorkshire and 
th# county boc^tgh* of Bradford Hull Leeds, Rother- 
ham, and Sheffield, U> carry out an investigation as to the 
conditions of the milk supply of the district The investi- 
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The following are among the lecture arrangements at 
the Royal Institution before Easter — Mr W Dun dell a 
Christmas course of six experimentally illustrated lecture# 
on Signalling to a Distance , from Primitive Man to 
Radiotelegraphy, ” adapted to a juvenile auditory, Prof 
Percy Gardner, two lectures on the sculpture of Aegina at 
relation to recent discovery , Prof A C Seward, two 
betur-e* on survivals from the past in the plant world, 
Prof W Stirling, six lectures on the visual apoaratus of 
nnn and animals , Dr W N Shaw, two lect» ^ on recept 
advances In the exploration* of the atm sphere , Major 
P A MacMahon, two lectures on the standards of weight* 
and measures , Prof W W Watts, two lectures jop 
(1) the building of Britain, (a) recent light oh ancient 
physiographies Dr C W Saleebv, two lectures on bio|ogy 
and progress , md Prof J J Thomson, six lectures on 
Rontgen, kathode and positive rays The Friday even- 
ing meetings will commence on January >8, when Sir 
Andrew Noble will deliver a discourse on fifty year* of 
explosives Succeeding discourses will probably be given by 
Sir Almroth E Wnght, Mr J J Lister, Mr Dugald 
Clerk Prof D J Hamilton, Prof J* J Thomson, and 
Prof G Lunge 

At a recent meeting of the Royal Photographic Society 
Mr Thomas Manly described and illustrated hts modifi- 
cation of carbon printing, ** ofcobrome," which Is rapidly 
gaining appreciation The thief advantage of the new 
method is that carbon prints can be made without any 
exposure to light if a ** bromide ” print of the subject H 
available The reduction of the bichromate in the carbdn 
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*tl| tffecfctetf by the silver image of the print It is 
mwettwy to soak the hardened bromide print in 
water and the prepared carbon tissue or “ plaster ” in a 
ablution that contains a bichromate, a ferricyanide, and a 
brtWrode* to squeegee the two together, and lefive them for 
« short time tinder slight pressure The pigment plaster Is 
th’aft separated and treated exactly as If it had been exposed 
CO tight under a negative The silver of the bromide print 
has been converted by the process into a salt, but by treat- 
ing It with a developing solution it is reduced to the metal 
again, and by this ^ound of operations it will furnish 
M osobrome ” prints until it becomes destroyed by the 
handling, Mr Manly indicated a collateral advantage of 
the method in that it is independent of the colour of the 
pigment in the “plaster, M while by the usual method of 
exposure to light the effect of the exposure penetrates more 
deeply in the presence of a blue than of a red or brown 
pigment 

Br the death of Fmil Schmidt in his seventieth Year a 
typical German anthropologist passes away Like many of 
his fellows he studied medicine, and was actually in prac- 
tice for some twenty years He first directed his attention 
to American archaeology, and dealt in particular with the 
Copper age His anatomical knowledge led him to take 
up physical anthropology, and he possessed a considerable 
collection of skulls, now in the Anatomical Institute at 
Leipzig, where he was for a time a recognised lecturer, ahd 
later extraordinary professor He was among the first to 
study the human remains at Pompeii, and a stay in Egypt 
enabled him to make a further study of eirly historic 
material Some years later he visited India and Ceylon, 
the whole of the material which he then collected was 
not published, but his 11 Reise in Sued-Indien *' and 
“ Ceylon u rontain much valuable information In the 
much discussed problem of the Neanderthal skull he 
accepted m opposition to Virchow, the view that if is 
really that of a lower humane species or genus, in the 
question of prehistoric pigmy races, on the other hand, 
he held that more evidence was needed as a basis for 
Kollmann's speculations In consequence of failing health 
he resigned his professorship in 1900, and occasional con- 
tributions from his pen appeared in Globus and other 
papers, but he knew that his life’s work was done, and 
was seldom seen in scientific circle* 

^ Wb have received from the author, Mr J A Kershaw, 
of the Melbourne Museum a copy of a paper on additions 
to the fish-fauna of Victoria, published in the Victorian 
Naturalist for October Not any of the species are new 

Th* record pf fourteen years continuous breeding of the 
marsh-warbler in an Oxfordshire parish forms the opening 
article of the November Zoologist, the present jear being 
the first since 1893 in which Mr W W Fowler has been 
unable to discover a nest of the species Ornithological 
note* made in Oxfordshire m 1904 form the subject of 
*0 article by Mr O V Aplin, while Mr E Selous dis 
courses op sexual selection m the ruff 

Thb alow-lorisls (Nycticebus) of the Indo-M'day coun 
tries* all of which have hitherto been generally regarded 
as members of a single variable species, are divisible, 
according to Mr M W Lyon (Proc U S Nat Mus , 
No* 14^4), into two distinct groups, in one of which a 
distinct sagittal crest is developed on the skull of the 
adult, while In the other no such ridge occurs The 
second group occurs onh in Borneo and Banka, and 
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appears to be further characterised by having only one 
(m place of two) pair of upper incisor teeth 

Copies are to hand of the second part for 1905, and of 
the first part for 1906, of the Verhandlungen dts natur - 
htstortschtn Vcrcxns of Prussian Rhineland, Westphalia, 
&c , published at Bonn The contents of the former in- 
clude articles on a peculiar rock, essexit (heptorite), from 
Sicbengebirge, on a portion of the Mayence Tertiary basin, 
on the ostracods of the Brunswick district, on the extinc- 
tion of Planana alpttta in certain districts, md on some 
rare or exterminated plants of Rhineland Ihc issue for 
1906 1$ occupied by the first portion of a synopsis of the 
birds of the Rhine Province, by Dr Otto le Roi, of 
Bonn 

We have received Heft 11 and ul of the “ Meeresfauna 
von Bergen ” edited by Dr A Appellttf (Bergens Museum, 
190b, pp 75-2^3, four plates, and three maps) In the 
first memoir Mr O Nordgaqrd reports on the Bryozbn 
of the west coast of Norway , in the second memoir Dr 
Appellof discusses the decapod crustaceans of the same 
region, with particular reference to Iheir vertical and 
horizontal distribution It is shown that conditions of 
temperature and salinity are of fundamental importance in 
determining the distribution, though other factors, such 
is pressure nature of the bottom illumination, and 
chemical composition of the water are also operative , 

The pngin of specie*, more especially in connection 
with variation and Mtndclism, form* the leading feature 
of the issue of I < rhnndlungtn dtr Sthwetz \aturjor 
Gcscllschaft for the present year The articles on thi* 
subject relate to the evolution of species generally, 
Mendelism as e\emphhed by hybridising garden and other 
snails, variation m buttcrflns, mutation in the harts- 
tongue fern, and specie* formation among bacteria and 
parasitic funguses In the case of the garden snail (Hthx 
hortensis) Dr Arnold Lang shoves that b) cro&siiig members 
of uniformly yellow shelled colonies with the fullj-banded 
strain it will be found that the progeny follows to a great 
extent the Mendehin law in regard to the numerical pro- 
portions of the various colour-phases lhe issue concludes 
with a number of biographies of scientific men, accom- 
panied by portrait* 

The most generally interesting article in the October 
number of the Emu 1* one by C I Barrett of Mel- 
bourne, on the origin of parasitic habits in cuckoos It 
is stated that one American specie* (Coccyzus amcncanus ), 
which is generally in the habit of building a nest and 
hatching its own eggs, occasionally lays m the nests of 
nther buds Another instance of the commencement of the 
p irasitic habit 1* afforded bv the Indian hawk-cuckoos of 
ih< genus Hicrococcyx, five species of whveh lay m the 
m^rs of babbling thrushes while the sixth is reported to 
make a nest of its own In reference to the frequent 
resemblance between the eggs of cuckoos and those of the 
buds on which they are parasitic, the author cites a 
theory that the food of nestlings has much to do with 
deb rmmmg the colour of the eggs which they tm\ s»ub 
wquently lay “ If such be the case ” he observes, “it 
goes far to explain the similarity between the eggs of m my 
species of cuckoos and those of their foster-parents ’’ The 
argument is, however, scarcely carried far enough for it 
is obvious that, if true, the explanation will likewise apply 
to *' hedgesporrow-cnckoos ” and “ wagtail tuckoos " in 
the case of the European species 
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A f*w days* stay at the island of Ascension when the 
Scottish National Antarctic Expedition was returning home 
provided an opportunity for exploration Mr R. N R 
Brown furnishes an account of bis botanical observations 
and collections to the second part of vol xxtii of the 
Transactions and Proceedings of the Botanical Society of 
Edinburgh Of the four phanerogams regarded as indi- 
genous, only Portulaca oleraeea and Euphorbia ortganoides 
were found, but of the cryptogams collected four provided 
new records for the Inland 

A new Russian botanical journal, representing the 
botanical section of the Imperial Society of Naturalists of 
St Petersburg, has been inaugurated under the editorship 
of Mr B Fedtschenko The first number contains a de- 
scription, by Mr W Sukatacheff, of a new variety of Pwus 
Pityusa from the Crimea, and an ecological account of 
the flora of the province of the Don Cossacks is contributed 
by Mr W Droboff A feature of some interest in the 
latter is the occurrence of Utncularia minor, Spargamum 
minimum, Ertophorum latifohum , and other northern 
types 

Several contributions concerned with the determination 
of Philippine plants are published as a fourth supplement 
to the first volume of the Philippine Journal of Sctence 
The list of new aBclepiads determined by Dr R Schlechter 
^includes species of lylophora, DiSchidta, and Hoya, and 
the same writer describes an endemic Burmannia allied to 
Burmanma ncpalenst* The Acanthacese were identified bv 
Mr C B Clarke, and the Myrslrtace* by Prof C Mex 
Among the second senes of grasses named by Prof E 
Hackel are a curious Chionachne and a species of 
Ischaemum A second list of ferns contributed by Dr 
E B Copeland contains, among others, new species of 
Sehlnoloma, Athyrium, and Polypodium, and a collated 
list of Philippine fungi, prepared by Mr P L Ricker, is 
also published 

In the Transactions of the Institution of Engineers and 
Shipbuilders Jn Scotland (vol 1 , part 1 ) there is an able 
article on the development and present status of the steam 
turbine In land and marine work by Mr E M Speakman 
The author gives some valuable general considerations 
affecting their adoption, and incidentally points out that 
while the solution of the gas-turbine problem does not 
seem entirely impossible, little or no direct development 
can be expected until numerous difficulties of a practical 
nature have been overcome 

A third report on the geological features and mineral 
resources of the Pilbara goldfield, by Mr A Gibb Mait- 
land, has been issued as Bulletin No >3 of the Geological 
Survey of Western Australia It covers ninety-two pages, 
and Is accompanied by seven geological maps and thirteen 
Illustrations It completes the descriptions of those mining 
centres in the goldfield to which no reference was made 
in the previous two Bulletins, and includes full details 
of the gold-mining districts of Tambourah, Western Shaw, 
Northern Shaw, and Just-in-Time, as well as of the tin- 
fields of Wodgina and Cooglegong It contains, in addi- 
tion, an able summary of the mineral resources and future 
prospects of the whole goldfield If prospecting operations 
are carried on With due regard to the geological con- 
ditions, there xan be no doubt that the district will continue 
to be a gol 4 , tip, and tantalite producer The various 
nntalates and nlbbates of the rare earths, which exhibit 
narked radio-act tvs properties, have been found to occur 
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found at Wodgina It is probable, therefore, that jeaptfut; 
search may result in the discovery of various radio-tc^**" 
minerals As minerals of subordinate 
diamonds, scheelite, asbestos, and argentiferous-toad oref 
are met with* Iron ores occur plentifully tfarougliotit^the 
district, but at present such ores, though of high fride^ 
are entirely beyond the reach of commercial enterprise* * 

\ 1 

Vol xxx vl 1 of the SitntngibiHchU of die Phy* {co- 
rned I ca I Society of Erlangen for the year X905 shows a ‘very 4 
marked increase in the activity of the society a* compared 
with previous years The following papers may be noticed 
as possessing special interest — a detailed investigation of 
electric discharges, by Mr R ReigCr (pp 1**30), a series 
of papers by Prof E Wiedemann dealing with the history 
of science, and referring in particular to the early scientific 
knowledge of the Arabs, details of the determinating hf 
the atomic weight of tellurium by Mr A Gutbtor, and of 
bismuth by Mr H Mehler , and a paper on radlotellurlum 
by Mr F Henrich 

Since the first X-ray tube was constructed by Prof 
Rontgen, many modifications have been introduced of 
greatly increased efficiency The most recent improvement* 
have been directed to the purpose of making the vacuum 
adjustable, so as to be able to convert, for Instance, a 
tube which has become very u hard n into a tuf>e of a 
“ softer '* character Mr Rosenthal, of Munich* describes 
m the Verhandlungen of the Berlin Rdntgen Congress, 
1906, a new type of tube, in which, It is contended, the 
character of the vacuum does not undergo variation at all 
after prolonged working The principle consists in absorb- 
ing all those rays which emanate from the anti-kathode 
and are not true Rdntgen rays, by an internal aluminium 
4 filter ”, these rays do not, therefore, strike the glass 
walls of the tube or produce the customary heating and 
chemical effects which cause the vacuum to change It is 
claimed that the new device is a really substantial ifttprove- 
mtnf, both as regards convenience and economy 

An interesting study of the question whether an enzyme 
is capable of possessing more than one kind of activity 
is contained in a paper by Messrs L Marino and G, 
Florentine published in the Gauetta (v6l xxxvi , ii , 
P 395 ) It »s contended that the maltase of malt, free from 
emulsin and invertase, is capable, not only of decomposing 
maltose but also of hydrolysing the natural and artificial 
glucosides which Are susceptible to the action of ettiuUfn 
The absence of the latter in the maltase if held to be 
proved by the fact that the ensyme recovered, after the 
action of maltase on amygdalin has taken place 1$ almost 
without effect on sahein, whereas if a trace of emulsin 
Is added to the maltase the entyme recovered under similar 
conditions almost completely hydrolyses sallcin The 
activity of maltase appears, indeed, to be destroyed by the 
products of the hydrolysis of amygdalin, whilst die latter 
do not affect emulsin The maltose of malt seems to be 
very similar to the maltase of beer yeast, as It Is capable, 
like the latte-, of producing the same isomaltoee 
synthetically from glucose , but it differs from it in hydro- 
lysing the not the a-glucosldes. 

The formation of hydrocyanic add In plants, which Was 
first Investigated In the case of bitter almonds by Utfifig 
and Wbhler in 1837, has recently attracted attention owfyg 
to the discovery by Prof Dunstan and Dr Henry in certain 
fodder plants, known to cause cattle poisoning, of definite 
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ajilcapBble of decomposition by specific enzymes 
jAw* production of the hig^y-ppisonOus prussic acid 
¥d^» coMMtiupifcatkm to the Royal Academy of Belgium 
(Butte tlt» No. 8, p 6x3) M P Fitschy adds another balf- 
dosag^dodu tfyn plants to the number of those already known 
^pr&dttc* prussic add in the early stages of their growth 
Amongtbe RanunCplacea are R reports and R arveHsit, 
send’ "among the grasses Gyntrturn argenteum, MeUca 
altisstma, & f nutans, M unt flora, and M ciliata It re- 
malnt to be ascertained whether the prussic add Is 
originally elaborated ih each plant m the form of a definite 
glucoslde, t and * whether a specific enzyme is responsible 
for its decomposition 

A, hew edition of Mr Sidney Lupton’s '*■ Numerical 
Table* and Constants m Elementary Science u has been 
published by Messrs Macmillan and Co , Ltd. The pre- 
sent issue is substantially similar to the last edition, but 
a few values have been corrected, and an addendum of 
two pages contains important values and constants recently 
obtained 

A supplement to the report of the Rugby School Natural 
History Society for the year 1905 has been published It 
contains a paper by Mr G L Keynes on a late Roman 
settlement near Somersham, Hunts, and is illustrated with 
photographs and drawings of the objects found during the 
excavation of the settlement 

Messrs Brady and Martin, Ltd , of Newcastle-upon- 
Tyne, have issued the seventh edition of their well-arranged 
catalogue (pp 700) of scientific apparatus This enter- 
prising firm is prepared to supply instruments and material 
for the practical study of all branches of science, and 
teachers will do well to examine the volume when select- 
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period covered by the observations, and Prof Pickering 
thinks there is little doubt that the object observed is 
actually a Nova 

Comets 19064 and 1906 h — Observations of these two 
comets are recorded in Nos 4135-6 of the Astronomtsche 
Nachrichten Observing at Arcetri, Prof Abetti saw 
comet 10064 as a round, uniform nebulosity of a' diameter, 
in which neither nucleus nor any trace of a tail could 
be discerned Prof Ambronn, at Gottingen, found a 
feeble condensation, but no nucleus, on November 19 
According to Prof Nijland, the magnitude, as estimated 
from an opera-glass observation on November ip, was 7 7 

A set of elements computed by Herr M Ebell for comet 
1906b, and published in Circular No 94 from the Kiel 
Centrals telle, shows that this body passed through peri- 
helion on September 15 The Circular also gives an 
ephemeris from November 26 to December ib, which shows 
that the comet’s brightness is decreasing 

Observations of Nova Sagittarii — Since May 10, 1899, 
Prof Barnard has observed Nova Sagittarii on many 
occasions with the 40-inch refractor at Yerkes, and now 
publishes the results in No *136 of the Astronomtsche 
wachnehten This Nova was discovered from the Harvard 
photographs, of which one, taken on March 8, 1898, showed 
It to be of magnitude 47 Prof Barnard’s observations gave 
the following magnitudes for the mean dates of the years 
named — 1899, mag 1x0, 1903, mag 138, 1906 mag 
148 From these it appears that the Nova may fade 
entirely from view in the next few years The published 
positions of this star seem rather discordant, so Prof 
Barnard has investigated the matter, and gives data which 
will prevent the position of the Nova from being mistaken 
The appearance of the Nova in the 40-inch telescope is 
that of a very small nebula, or hazy star, about i # in 
diameter Extending the focus about one-quarter of an 
inch seemed to improve the definition, but still left the 
unage of the Nova hazy, something like the abnormal stars 
in the cluster M13 Hercuhs 
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log apparatus or accessories for lecture-room or laboratory 

The use of models for the teaching of solid geometry 
forms the subject of two articles by M Charles Playoust 
In Cosmos for September 8 and 15, the object being to 
show how easily models can be constructed out of card- 
board or wjth strings by a teacher or student, in cases 
where the cost of a set of proper models would be 
prohibitive 

An English version of Prof H Poincare’s articles on 
“ The Value of Science u is appearing month by month 
in the Popular Science Monthly The November article 
deals with " The Notion of Space ” A German translation 
*ot the same book by Prof and Frau Weber, of Strassburg, 
has been published by Teubner, of Leipzig 


OVR AST R O N O M I CAL COLUMN 

Discovery of a Nova —Circular No iat of the Harvard 
College Observatory contains an account of the discovery, 
by Miss Leavitt, of a new star in the constellation Vela 
This object was discovered on a plate taken with the z-inch 
Cooke lens on December 5, 1905, and also on fourteen 
plates taken between that date and June ag, 1906 Its 
position, for 1900, is 

R A «ioh 58m 208 , dec « -53° 50' 9 

On a plate taken on July 12, 1905, showing stars down 
to magnitude 1 1 5, Nova Velorum is not to be found, nor 
did It appear on the 127 plates of this region taken between 
1889 and December, 1905, all of which have been examined 
and found to: show stars down to the eleventh magnitude 
So far as can be determined from the Harvard plates, the 
gre£tfeet magnitude attained by this Nova was 972, the 
magnilfci* on December 5, 1905, and January 26, 1906 
there were considerable fluctuations of light during the 
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Two Stars with Variable Radial Velocities — From 
spectrograms taken at the Potsdam Observatory, Prof 
Hartmann has discovered that the two stars RZ Cassiopeia? 
(an Algol variable provisionally designated 77 1906 Cassio- 
peia?) and y Casaiopeiee have variable radial velocities 
In the former case the spectrograms show a variation 
between +33 1 km (October i, 1906) and — 111 9 km 
(October 4, 190b), the first value obtaining about one- 
quarter of the star’s period before, and the second about 
the same length of time after the minimum The measures 
of the spectrograms of y Cassiopeiae gave values between 
+3 1 km (September ax, 1900) and —193 km (September 
27, 1901) Owing to the hazy character of the lines xn the 
spectrum of this star, the resulting velocities are somewhat 
uncertain ( Astronomtsche Nachnchten No 4135) 

Graphitic Iron in a Meteorite — In an extract (No 
1497) from the Proceedings of the U S National Museum 
Mr W Tassm describes the physical and chemical proper- 
ties of a nodule of graphitic iron found in the Canyon 
Diablo meteorite The mass was found on examination to 
be a septarian nodule, the septa consisting of native metals 
similar to the mass of iron The intersepta! portions 
consist of crystalline graphitic and amorphous carbon, 
mixed with a very fine granular or scaly troilite There 
is also present a lustrous metallic substance differing 
from cohenite in that it is soft enough to leave a mark 
on white paper, is dark steel-grey in colour, and occurs 
in angular, foliated masses Chemical analysis showed 
that this material contained Iron (88*8 per cent ), nickel 
(4 0 per cent ), silicon (a*o per cent ), carbon (4 3 per cent ) 
phosphorus (o 9 per cent ), and a trace of cobalt 

New Variable Stars —In No 4126 of the Astronomtsche 
Nachnchten Prof Max Wolf announces the discovery of 
thirty-one new variable stars m the region about 0 Cygni 
The variability of these objects was discovered from plates 
taken with the Bruce telescope with exposures ranging 
from 150 to 220 mmutee A number of separate rh'irN 
show the positions of these stars 
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RECENT PROGRESS JN MAGNETO-OPTICS 1 

] f i« my intention this evening to give you a general 
* review of the experimental researches which have 
occupied me during the last few years They all refer to 
the relation between magnetism and light, a relation the 
first and fundamental example of which was discovered in 
this very institution by Faraday in 1845 

Surely every physicist should feel inspired by the idea 
of having the privilege to address an audience In the same 
lecture room, where so often some of nature's deeper 
mysteries were revealed , and 1 feel the uplifting force of 
this inspiration all the stronger, as my own work for 
many years has been so closely connected with one of 
Faraday's discoveries Faraday discovered that the plane 
in which the vibrations of llgnt take place rotates when- 
ever a ray of light is propagated parallel to the magnetic 
lines of force through some substances, such as Faraday's 
own heavy glass, this fau we now indicate by the term 
the magnetic rotation of the plane of polarisation The 
discovery of this fact opened the chapter of magneto- 
optics 

Faraday s mind again and again returned to the relation 
between magnetism and light, and incessantly he sought 
for doser .and more intimate connections, in one experi- 
ment in March, 1862 (which is said to have been his last), 
he tried to observe a change in the spectrum of a flame 
when acted on by a magnet The entry in Faraday’s note- 
book, preserved In this institution with pious care, con- 
cludes with the words, “ not the slightest effect on the 
polarised or unpolarised ray was observed " As we now 
know, the means of Faraday’s time were not powerful 
enough to observe the effect sought for Various physicists 
since Faraday have sought in the same direction , some 
have recorded their negative results, others have not, for 
most physicists have an almost invincible dislike for the 
publication of negative results, though a collection of such 
unsuccessful attempts, if precisely stated, Would be most 
interesting, and should afterwards prove very valuable 

Magnetisation of the Spectral Lines 

In mv own case, the thought to submit a source of light 
to the influence of magnetism octurrcd to me during a 
quantitative investigation of the effeU discovered by Kerr 
concerning the ltght reflected by magnetised mirrors I 
was working at the time in Leyden, in Prof Onnes’s 
1 iboratory The account of Faraday’s negative experiment 
encouraged me in my endeavours, and also an argument 
in 1856 by Lord Kelvin referred to by Maxwell as the 
“ exceedingly important remark of Sir W Thomson ” If 
it might be accepted that the forces operating during the 
propagation of light in magnetised substances 1 exist also 
whenever the source of light Is in the magnetic field, we 
can expect some direct effect of magnetism on radiation 

My own successful experiments date from 1896 to 1807, 
whereas three years earlier I also had recorded a negative 
result not having then used adequate means 

As you know, a sodium flame chiefly emits two kinds 
of yellow light and accordingly its spectrum, when 
anahsed with one of Rowlind's large concave gratings 
shows two jellow lines With a grating of medium size 
these lines have a distance of one millimetre they are 
rather narrow as shown in the slide In August, 1896, 

1 found that when a sodium flame is placed between the 
poles of an electromagnet, and is looked at with a spectro- 
scope in a direction at right angles to the lines of force, 
the yellow lines in its spectrum become somewhat wider 
whe* the magnetic field is put on * This fact can be ex- 
pressed ui a different wav by saying that, besides the 
original vibrations, a flame in u magnetic field emits other 
vibrations, of which some have a somewhat greater, and 
some a somewhat staaller frequency than the original 
vibrations 

This observation of a small change in a spectral line 
was the origin of my subsequent work I realised that 
this change however small, whs worth a closer examin- 
ation Indeed, it seemed clear at once that here we had 

l Dl cnur«* del 1 r«»£l at ihe Rojal In tiiution on Friday, Merck 30, b\ 
Prof P Zeeman 

a 7 t*m* n, Wrstftffen Ken Alrademlf v Weremchnppen, Amsterdam, 
October and November, 1896 Phil Mng , March, 1897 
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a means of studying the internal vibration* of * molecule 
by modifying In a simple way the condition* udder wbtbfcT 
they ate going on Of course* the result was Verified tor 
all direction* A* there Is now, 1 think, ho dpUbt *4 
the reality of the observed changes, \ shall only 
briefly to this stage of the work* In the first place, 
widening of the lines was observed in the. direction of the 
lines of force also. 1 hen the fact was established that to 
the observed direct effect there corresponds an mvsrr# odd. 
When white light traverses the incandescent sodium vnpoqr 
we observe the absorption lines, these also are widened 
when the vapour is subjected to magnetic forces* Secondary 
influences were discarded by suitable modifications of the 
experiments In one case no change Was observed The 
spectra of fluted bands, such at those of Iodine, carbon, 
or nitrogen, did not show any eflfvct, nor could, " BecqoertJ 
and Dcslandre# using increased power discover it 
Before I could answer the different questions which 
presented themselves, 1 had the advantage that the beau- 
tiful theory of the electromagnetic and optical phenomena, 
developed by my friend Prof Lorentz, gave its quickening 
influence to my experimental work* 

In this theory it is supposed that the material world Is 
built up of three things ponderable matter^ ether, and 
electrons I think it Is rather superfluous to remind you 
here in the land of Maxwell, Kelvin, Crookes, J J« 
Thomson, Schuster, Larmor, Heaviside, and Johnstbne 



Fig 1 

Stonev, that electrons or corpuscles are exceedingly small, 
electrically charged particles, which are supposed to be 
present in all material bodies 
These electrons can perform oscillations under the i m 
fluencc of the forces which attract them to their jtoslfiqn 
of equilibrium Because they are electrified they f^ave 
sufficient hold on the ether to excite in it the electro- 
magnetic vibrations which, according to Maxwell's theory, 
constitute light The osclllntorv periods of the electrons 
determine the position of the lines in the spectrum, and 
with every change in the period of os< illation we observe 
a displacement of the corresponding line 

In Lorentz’s theory the explanation of the effect of a 
magnetic field Is as simple as it is beautiful 
The forces operating on the vibrating electron ih a mag- 
netic field arc fairly well known These forces are the 
same which curve the path of the kathode rays In a 
vacuum tube which is acted oh by a magnet All motions 
of the electrons in the molecules of a name may b« sup- 
posed to be made up of three particular motions, chosert 
in such a manner that the ictiop of the magnetic field 
on each of them can b$ easily foreseen The light of the 
flame is exactly the same as it would be if the flame eon* 
tained three groups 0/ electron® vibrating in the*e ®t#npl« 
wavs In this model the electrons are represented 1 >^ red 
balls , the black arrow Indicate* the direction of the mag* 
netic force (Fig 1) 
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A# * firirt simple motion we choose k vibration parallel 
the Wnes of force. On the group of electrons which 
pfetae** this motion the magnetic force has no influence , 
tjte period, which we call T, remains unmodified The 
either t^?o staple motions are circular motions, clockwise 
0^eantT<l0Ckwise, in planes perpendicular to the lines of 
‘ forte 

An electron performing either of these rotations writ be 
acted on by a force which is directed towards or from the 
centre, dependent on the direction of the rotation Th<* 
magnetic held mast, therefore, cause the speed of the 
electron either to increase or to decrease, and so will either 
diminish or increase the period Thereforej instead of one 
motion with period T, we get under the influence of the 
field three motions with periods T, T+s, T — v, v being 
a small quantity To each motion of the electrons there 
Corresponds a luminous vibration, according to the electro- 
magnetic theory of light Observing with a spectroscope 
we must, therefore, see each spectral line divided into 
threfc lines, each line becomes a triplet 1 0 

I will show you a few examples of lines which arc re ally 
divided into three components in accordance with Lorentz's 
theory (Fig a, iron , Fig 3 part of iron spectrum) * 
You Will notice that each of the components remains very 
narrow, It U not a hazy effect, but a ver> definite one 
This certainly would not be the cose if all molecules did 
not behave in the same manner, 
and if certain conditions of isotropy 
of the molecules Were not fulfilled * 
The consideration of the model 
may Illustrate some other points 
which were foreseen by Lorentz’-s 
theory Consider the light emitted 
at a right angle to the lines of 
force The three kinds of light seen 
m this direction are each due to 
vibrations of one kind, and there- 
fore polarised We can, therefore, 
extinguish the light of the central 
component or of the two extern d 
components of the triplet by a 
Nicol In one half of the slide 
shown the external components are 
( xtinguished , in the other half the 
central one So, for the first time 
wc were now able to get pol irtscd 
r idiations from the molecules of a 
gas All attempts to produce such 
simple vibrations from gaseous 
molecules had hitherto filled 

With some lines the central com- 
ponent and the outer ones differ 
much in intensity If this be the 
(ass the spectroscope can be dis- 
posed with entirely, and we may 
observe a partial polarisation of the 
light emitted by the vapour 111 the field as found by 
Egoroff and Georgiewsky We shall now consider the 
light emitted in the direction of the lines of force (Fig 4) 

It )s seen at once that each line must split up into two 
components Moreover, both lines must be circularly 
polarised, but in opposite directions With suitable 
arrangements, in one half of the field of view the one in 
the Other the second, component can now be extinguished 
I observed this circular polarisation for the first time in 
the case of the sodium lines now shown You see how 
complete the circular polarisation Is There Is no trace of 
rectilinear or of elliptic polarisation 4 

When I first looked for this circular polarisation. ! did 
not have the field of view divided into two parts, but the 
position of the* line was determined by means of a spider *■ 



1 2 e*mnn, VenJagen ifon Ak*H*mir v Wricnuchtppen Anuterd*m 
MtivJani, October, r8o» Phil Mag Jul* and Sepiemcer, 1897 
B Xbt } h tojfraph* ilfustruing this lecture sre excepting t* e diagram*, 
enlarged enpis* from negative*. The scale i« different in the various case* 
The aeptNiUOn of the miter component* ia of the order of one math of the 
dwance of tb* aodlum lines (tbp vertical Hne« in Fig g) No 9 is a copy of 
One of tbf first photo* raphe I obtained Tha author Is indebted to Prof 
frnnpe for No it The nonet Is not distinctly shown in the latter repro 
duct Km In rhe Proceedings of the Roynl Institution tome additional 

Figs will be reproduced 

■ twabte, AnnaUn 4 *r Pkysikt Bd 63, p 978, 1897 
4 </ Mtrmor, 41 Aether and Matter, *• p *3*5, 1900. 
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thread On the reversal of the magnetising current the 
luminous line moved I do not wish to disguise the fact 
that no observation has ever afforded me so much pleasure 
as this one 

It has already been remarked that we can also study 
the absorption lines which become visible when white 




v 

light is transmitted through the vapour V\ e then study 
the inverse effect I shill use it to show >ou at least 
something directly depending upon the effect, because the 
effect itself is too young to appear befoie so lurge an 
audiente The inverse effect for light pirallel to the line* 
of force plays a part in an experiment due to Righi 1 
Consider a horizontal ray parallel to the axis of an electro- 
magnet with pierced poles, and let crossed Nicots be placed 



1 * « #* . 





a* 'i u? rii 

Vyp' VV f 


V'2a.,^ * 1 


Fig 


before and behind the instrument, as in Farada) 's experi- 
ment A sodium flame in the field emitting two kinds of 
circularly polarised fays absorbs these same ruhations but 
does not stop the radiations polarised in the opposite 

1 Righi , C R , cxxvii , p ar6, 1898 C R cxsvni p 45 >®99 Nua{ 0 
Ctm (9), 8, p 10a 1898 
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direction These remaining circularly polarised rays can* 
not be extinguished by a NIcol 

The brilliant yellow spot which appears on the screen 
as soon as the current 19 put on Is due to such rays The 
explanation of this experiment is not complete, however, 
at least not for denser vapours The Fa^pday rotation of 
the plane of polarisation then plays a part, as we shall see 
further pn 

The magnetisation of the spectral lines allows us to 
determine whether positive or negative electrons are 
vibrating in a flame From the phenomena in the direc- 
tion of the lines of force, it follows that in a luminous gas 
the negative electrons give rise to all vibrations It does 
not follow, however, that the luminous molecules have a 
negative charge On the contrary, the researches of 
Lcnard and Stark show that at least part of the luminous 
spectra U emitted by positively charged atoms 

When a line is split up Into a triplet, we can, by 
measuring the amount of the effect, find out how much 
matter is loaded with the revolving electron, or, in other 
words, we can determine the ratio of the charge e to the 
mass m of the electron In this manner I have made the 
first determination of this notable number ejm , and found 
it of the order of magnitude of io T electromagnetic units 
per gram 1 The most accurate measurement* of the present 
time for different spectral lines yield values ranging 
between 1 4 and 1 8 by io f This number is about 1500 
times the corresponding number for hydrogen as deduced 
from the phenomena of electrolysis 

Wt must, then, conclude that at least a majority of 
spectral lines is due to the vibrations of the negative 
electron This conclusion is not only valid for incan- 
descent sodium or mercury All elements which can give 
colour to a flame or which can be evaporated in a spark 
show the magnetisation of the spectral lines, and hence 
in all elemtnts these negative electrons are present 

Independent experimental evidence for the existence of 
electrons has been derived front **the study of the kathode 
rays in a vacuum tube The discontinuous structure of 
electricity was also proved by other phenomena, and in 
this way physicists were led by purely experimental methods 
to the negatively charged corpuscle of J J Thomson, 
1500 times smaller than the hydrogen atom, in full accord 
ance with the electron necessitated for the explanation of 
the magnetisation of the spectral lines 

\ll fundamental characteristics of the magnetic resolu- 
tion of the spectral lines were then explained, and the 
truth of the explanation proved beyond the possibility of 
doubt More detailed knowledge of the effect has been 
greatly extended by a whole senes of investigators, 
especially by Becquerel, Cornu, Cotton Michclson, Kent, 
Konig, RIghi, Reise, Runge and Paschen, and in this 
country by Gray, Preston, l^idge, Lord Blythswood, and 
others, and from the theoretical side by Larmor, Fitzgerald, 
Jfans and J J Thomson 

Not all spectral lines are tripled , some are split up into 
quartets, others into sextets The lines D x and D, in 
strong fields are an example The whole of such a system 
0/ lines is, even in the strongest fields, confined to the 
space of one-sixth of the distance of the sodium lines In 
some cases still more complicated subdivisions have been 
observed, especially by Michclson In such cases the simple 
electromagnetic model of a molecule emitting light is in- 
sufficient We shall return to this subject afterwards, and 
first proceed to a discussion of phenomena accompanying 
the inverse effect 

This investigation, which I carried out in Amsterdam 
together with my pupils, Drs Hallo* and Geest, was sug- 
gested by a theoretical Investigation by Prof Voigt, of 
Gottingen Lorcnti’s theory relates to one single vibrating 
particle, and can only be applied to substances of very 
small density which emit very narrow spectral lines With 
greater density, and therefore broader spectral lines, the 
mutual influence pf the molecules must be taken Into 
account It seems, however, that a theory of emission 
of a system of reciprocally reacting molecules is rather 
difficult In tkp-^case of absorption the problem Is easier, 
and is considered by Prof Voigt in his theory of magneto- 

1 Zeeman, Vartlagen Kon Akademle, Amsterdam, November, 1S96, 
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optical phenomena 1 He does no| deal with, the 
directly, but adds suitable ne* tbrins to the 
motloh in an absorbing medium, Hit method, 
a connection between the rotation <4 the plane of polar- 
isation and the resolution of the spectral lines, a con^e- 
tion almost simultaneously pointed out by FUfgmpL 
This also led to an interesting result, until then tfsitia# 
by the electronic theory, namely, rotation of the plane of 
polarisation close to an absorption banjl , t 

(Tp he continued ) ' J 


MINERAL RESOL RCES OF TH E UNITED 
STATES. 

J?ROM time to time we have directed attention to the 
* variety and magnitude of the work 1 being earned ort 
by the United States Geological Survey Of aij the work 
1 undertaken, none is of greater value to the general public 
than that of the division of mining and mineral statistics 
under the able direction of Dr David T Day, Whose, 
masterly report (Washington, 1905) on the mineral re- 
sources of the United States for 1904 has recently been 
issued The volume covers 1*64 closely printed pages, and 
m arrangement and scope is similar to the twenty pre- 
! ceding annual reports of the series Each chapter is a 

census of the productive features of the industry under 
discussion from the pens of statistical experts The figures 
dealt with are stupendous, In 1904, for the fifth time, the 
total value of the mineral production of the United States 
exceeded the sum of 300,000,000! , and it is curious to note 
that the value of nan-metallic minerals exceeded that of 
metallic minerals by 41,000,000! Iron ore and coal are 
the most important of the mineral products Statistics of 
the production of moulding sand were collected for the 
first time in 1904*, Another novelty is a report, written 
by Mr H H Hmdshaw, directing attention to the 01 cur- 
rence of peat in the United States and to its possibilities 
as a source of fuel Appended to the report is a useful 
bibliography of the subject Tin ore was produced com- 
mercially, though m small quantities, in South Carolina 
South Dakota, and Alaska 

There is a constant increase in the demand for such 
abrasives as corundum and emery, and consequently the 
publication of Bulletin No 369 (Washington, igo6;, on 
corundum and its occurrence arvd distribution in the United 
States, by Mr J H Pratt, is a wekome addition to 
technical literature It is an enlarged «ition of Bulletin 
No 180, published in 1901, and has gfown from 98 pages 
to 175 pages It is admirably illustrated with eighteen 
plates, and constitutes a complete monograph on the three 
varietie*, sapphire or gem corundum, corundum, and 
emery All the occurrences In the United States are de- 
scribed, and particulars are added regarding the distribu- 
tion of corundum in other countries, the method* of mining 
and cleaning, and the uses of corundum In conclusion, 
some useful suggestions to prospectors for chromium are 
given 

The most remarkable outcome of the recent work of the 
mining division is the extensive series of tests of the various 
coals found in the United States These are recorded in 
three bulky quarto volumes forming Professional Paper 
No 48 (Washington, 1906), And covering 1493 pages The 
work was carried out at the coal-testing plant of the United 
States Geological Survey at the St Louis Exhibition under 
the direction of a committee consisting of Messrs Edward 
W Parker, Joseph A Holmes, and Marius R, Campbell 
The first volume describes the field work, classification of 
coals, and chemical work , the second deals with boiler 
tests , and the third with producer-gas, coking,, bnquettmg, 
and washing tests The results are of far-reaching Import- 
ance In the solution of the fuel and power problems upon 
which the varied industries of the United States depend 
Most of the American bituminous coals add lignites can. 
It was found, be used as a Source of power In a ga*- 
producing plant, the power efficiency of bituminous coale 
whep thus used being two and a half times greater thorn 

1 Voigt, Annmlenrdtr Phytti, Bd S* 345. 1I99. 
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$£eUr efficient^ when used in a steam-boiler plant Some 
o* tbd ignites from undeveloped, bfit extensive, deposits 

"Nortit Dakota and Texas showed unexpectedly high 
powfcr-p^utifig qualities, end it is shown that certain of 
the dry, non-coking, bituminous coals and semi-anthracites, 
whtohTare now almost wasted, can be converted into useful 
tuijl by b^u flitting The work of the chemical laboratory 
in connection Mth the sampling of the coal has undoubtedly 
set a standard for similar work in the future The total 
*jrti appropriated for the work by the United States 
Government Was 1 2,000/ 

The tFnlted States Geological Survey has undertaken a 
far-reaching investigation of all the lead and zinc deposits 
in the Mississippi valley* A large part of this field has 
been investigated by the Wisconsin Geological Surrey, and 
an Interesting report on the ore deposits, with an atlas 
of eighteen detailed maps, has been published by Mr 
U S Grant (Bulletin No xlv , Madison, Wisconsin, 1906) 
The results brought out by these maps in regard to the 
relations and origin of the ore are extremely satisfactory* 
irt that they show that a large portion of the ore deposits 
are confined to the structural basins 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge — The voting on the proposed new regulations 
for the mathematical tripos will take place at a Congre 
gation to be held on Friday and Saturday, February 1 
and a, 1907, 

The general board of studies has recommended (1) that 
a university lecturer in hygiene bo appointed, in connection 
with the special board for medicine, with an annua! 
stipend of 100/ payable out of the funds in the hands of 
the State Medicine Syndicate , (2) that a university lecturer 
In pathology be appointed, in connection with the special 
board for medicine, with an annual stipend of 100/ pay- 
able out of the common university fund 

The general board of studies has approved Mr E W 
Bdrnes, Trinity College, for the degree of Doctor in 
Science 

Prof M E Sadler will distribute the prizes at the 
Merchant Venturers' Technical College, Bristol, on Thurs- 
day, December 20 

Lord Monkswell will distribute the prizes and certifi- 
cates to students at the Borough Polytechnic Institute on 
Tuesday, December 11, at 8 pm 

A gift having the annual value of 500! a year hag 
been made to the University of Pans by Mr Andrew 
Carnegie for scholarships to be awarded tor the purpose 
of carrying on research in the laboratory of Mme Curie 

V A statue of the late Principal Viriamu Jones, F R $ , 
first principal of the University College of South Wales 
and Monmouthshire, and the first* senior Vice-Chancellor 
of the University of Wales, was unveiled at Cardiff, on 
December 1, by Viscount Tredegar 

A deputation from the executive of the Association of 
Education Committees was received by Mr Birrell at the 
Board cd Education on November 39 The deputation 
sought to obtain more elasticity in the local development 
of higher education, greater freedom for local education 
authorities Hn the training of teachers, and increased 
Imperial aid for the relief of education rates Mr Birrell, 
in reply, expressed his sympathy with the Ideate and most 
of the objects of the association, and his regret that the 
Treasury could not authorise him to promise at present 
any further grant of public funds in relief of local education 
rates 

An Unusually interesting and important Blue-book 
tGd 3»S5) has just been issued by the Board of Educa- 
tion. It deals with statistics of public education in 
England and Wales for the years 1904-5-6 Every grade 
of school Is dealt with, and it U now easy to trace the 
growth pf educational enterprise In recent years One of 
the numerous sections is devoted to technical institutions, 
that It, as defined by the regulations of the Board, to 
Institutions giving organised courses of instruction m dav 
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classes In 1904-5 twenty-three such institutions only were 
recognised , 3509 students attended them at some time 
during the year, grants amounting to 854a! were paid on 
1295 students attending a full course of instruction, and 
1507I on 489 students attending part only of a course 
Small as these numbers are, it is satisfactory to find they 
are larger than the corresponding figures for 1903-4 
These students were taught by 416 teachers, of whom nine 
werft women, numbers representing an increase of 108 in 
the teaching staff in the year The average age of the 
students attending these classes was rather low Of the 
total number of students, under 300 Were women and 
girls, 1136 were between fifteen and eighteen years of 
age, 879 between eighteen and twenty-one, and 494 were 
more than twenty-one years of age Courses of work in 
engineering and in applied chemistry were most numerous 
During 1904-5 the number of evening schools recognised 
reached 5706 and the number of students who attended 
at any time during the year 718,562 , a grant was paid on 
487,699 of the total number of students The amount of 
the grant reached 320,762/ Of this total number of 
students as many as 155,938 were under fifteen years of 
age, and 202,707 were more than twenty-one years Two- 
thircte of the students were men or boys This Blue-book 
will prove indispensable to educational administrators every- 
where 

The scholarships, medals, and prizes gained by candi- 
dates at the examinations of the London Chamber of 
Commerce were distributed on November 30 by Mr 
Asquith, Chancellor of the Exchequer, who subsequently 
delivered an address After referring to the growth of the 
educational work of the Chamber of Commerce, Mr 
Asquith said that men and women of all classes and 
schools of opinion must agree in feeling gratification that 
during the last twenty or thirty years we have by our 
continuation classes, by our technical classes, by our poly- 
technics, been endeavouring, at any rate, to superadd to 
the common basis of education which was the possession, 
or ought to lie the possession, of all classes of the com- 
munity, some means of equipping men and women for 
the special exigencies of the particular branches of their 
profession in life The English people, who have aome 
very excellent qualities, have some ingrained and almost 
Ineradicable superstitions All agree that in the case of 
what are called the learned professions some kind of special 
training and knowledge is needed before a man takes 
upon himself the pursuit of his calling tn them, but every 
Englishman thinks he is perfectly qualified to take up 
without any preliminary training the work of business 
But Mr Asquith continued, we cannot now take things 
in the easy-going and the happy-go-lucky fashion that we 
used to do The strain of foreign competition presses 
upon us In every walk of business and every market in 
the world, and, whatever are the contributory causes of 
the pressure which we all in a greater or less degree ex- 
perience there is not a man acquainted with the facts 
who will not agree that in the case, at any rate, of some 
of our most formidable competitors — for instance Germany 
and the United States — one of the great sources from which 
they have derived exceptional strength in their commercial 
and industrial struggle with us has been the superior 
development of their technical and educational system 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 21 — "The Action of Radium and 
Certain other Salts on Gelatin ” By W A Douglas 
Rudfs. Communicated by Prof J J Thomson, F R S 
The author has completed his experiments on the above 
subject, following the method first described In Nature 
(vol Ixxli , p 631) A " growth " which appears cellular 
in structure is seen to occur when a radium salt is put 
in contact with gelatin This growth is traced to the 
formation of an Insoluble precipitate of barium sulphate 
owing to the barium always associated with radium salts 
and the sulphuric acid usually present in commercial 
samples of gelatin Specially prepared gelatin containing 
no sulphuric acid gives no growth 

A sample of gelatin from which the sulphuric acid had 
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btcn removed was sealed up with some radium salt in 
September last, and at the present time no signs of growth 
have made their appearance, but if to a portion of the 
gelatin a soluble sulphate is ad<hd a growth at onc^ 
appears 

A senes of photographs has been taken by means of 
the Inr^c photomicrographic apparatus of 2< iss, using 
magnifying powers of from 400 to 4000 diameters 

It thus seems 10 be quite clear that the cellular growth 
cannot be produced by radium or barium unless 1 sulphate 
is present, and ojher metals, save Sr and Pb, fail to pro- 
duce anv result, because they do not form insolubU 
sulphates 

The cellular form of these precipitates is probably due 
to the rin u instance that the gelatin is liquefied by th* 
actions of the salt, and each particle of precipitate Is 
formed about a (Ore of gelatin, so that the layer of barium 
sulphate forms a kind of sac or cell which is surrounded 
by Iht solutions of the salt in the liquefied gelatin This 
cell ituv be permeable to the liquefied gelatin contuning 
a salt in solution which, passing through the cell wall, 
causes an expansion to take place, the limit of growth 
being controlled by some surface-tension effect 

The conclusions which are drawn from a study of the 
-photographs and direct examination under the microscope 
with high powers are that — 

(1) The cells form round a precipitate of an insoluble 
•sulphate and the energy of the growth of the cell depends 
upon the amount of sulphate present 

(a) Radium has no specific action in forming cells any 
effect produced being due to the barium associated with it, 
and (he purer specimens of radium salts are less sntis^ 
factory as 11-formers than the impuror ones Probabh 
pure radium salt would have no action except that of 
causing an evolution of gas 

{3) I he cells do not divide or bud, or show anvthiug 
resembling “ karyokmesis, " their growth verv quickly 
reaches 1 maximum, and they do not deca) or split up, | 
save as a consequence of (he drying of the gelatin If 
the coyer glass is sealed down with cement, the iclls 
have been observed to suffer no alteration in the (ourse 
of four months * 

(4) Radio- u tive substances, unless th* \ contain barium, 
do not give rise to the formation of cells 

Novunber 1 - 4 1 he Anasthetic and Lethal Quantity of 
Chloroform in (he Blood ” By Dr George \ Buck 
master and J \ Gardner Communicated by Dr A D 
Waller, F R S 

the amount of chloroform present in the arterial blood 
of animals at various stages of anaesthesia has been 
accurately determined by the authors for the first time in 
this country All observers who have worked it the ques 
tion of chloroform-anesthesia, Including those members 
of the Special Chloroform Committee of the British Medical 
Association who have specially investigated this point, 
arc agreed that chloroform is tenaciously held by blood, 
and th it the transport of the drug from alveolar air to the 
tells of the body and the nervous system is probably 

effected bv the red corpuscle* 

The mthors hue given in some detail an account of 
the researches rec« ntly undertaken by French observers 
J Tissot and Mansion, and M Nicloux who have 
improved on the original methods employed b\ Gr^hant 

and Pohl by using thr reaction described by Dumas in 
1831 To ascert un the amount of chloroform In blood, 
this is distilled off from the liquid, boiled with alcoholic 
potash, and th( pons*iuin chlorate thus obtained is 

titrated with silver nitrate 

In the experiments now described, the amount of chloro- 
form in arterial blood at the moment when both the con- 
junctival and tail reflexes have disappeared, when the 
respiratory movements cedSf , and when the reflexes re- 
appear, has been calculated from the difference in the 

chlorine-content of the blood before ^nd after the adminis- 
tration of the anesthesia The method of estimation was 
the well-known on* introduced by Carius for determining 
the amount f 0f halogen in organic compound* and by the 
adoption of Gooch’* method of filtration and J P Cooke's 
suggestion of washing the silver chloride precipitate with 
water containing a little silver nitrate, a ver\ high degree 
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of accuracy was obtained. For the validity -Of thf* method 
the natural chlorine-content of the blood must be shown 
to remain constant during the course of > any single set sot 
experiments Several tables show that thf* Is the case 
during prolonged amesthetisation with ether, the kotusd 
deviations from the mean being only 0*001*3 and 000165. 

1 he majority of the observations have ^eeh made Y <m 
cats, since the phenomena of anaesthesia in these animal* 
closely resemble those observed in man In order to 
afford a means of comparison with the results obtained by 
the French observers on dogs, a few experiments were 
carried out on these animats 
Since it is difficult in any given case to ascertain the 
exact moment when an animal is actually ‘anaesthetised, 
the authors have been obliged to take the disappearance 
of both conjunctival reflexes a* a fixed point, and the 
occurrence of the first asphyxial convulsion of the re* 
spiratory muscles as indicative of the lethal stage, and 
in order to obtain comparable results they have found that 
the experiments must be made on healthy, well-nourished 
adults and that the animals must not be in full digestion 
From the results of all the experiments it has been 
found that the amount of chloroform in arterial blood at 
the moment when the conjunctival reflexes disappear varies 
between 14 and 2j 6 milligrams in too grams of blood 
j As others have noticed, the rate of induction pf anaesthesia 
varies slightly in different animals, though the actual 
body-woight is a negligible factor The curves given in 
the paper, which have been constructed from the vary- 
ing chloroform-content of the blood during anaesthesia, 
j show that the rate of induction is a feature peculiar to 
j each individual animal The average lethal dose of 
chloroform in 100 grams of blood is 40 milligrams 

After anaesthesia the chloroform -is eliminated With 
extreme riptdit^, and though tht rote of elimination vanes 
in different animals, the rate of disappearance of chloro- 
form is far more constant than the rate of assumption 
A considerable number of experiments devised to ascer- 
tain how chloroform when inhaled is distributed in the 
red corpuscles and plasma show that ihe drug is primarily 
associated with the corpuscles, and only gets into th* 
plasma when the anvstfiesi i is pushed to an extreme point 
or a high percentage of the vapour is rapidly administered 
1 rom the results given in fable xvm *it appears that no 
less than 98 5 of the total chloroform m the blood was 
held by the corpuscles it the moment when the respiration 
' ceased 

Ihe view of Dtsgrez and NkIoux that t irbon monoxide 
is formed in the blood during Intense chloroform-narcosis 
has not been verified by the few observations which were 
made to determine this particular point 

November H - Experimental Investigation as to De- 
pendence of Grivit) on lempeiature ” By I Soutlwm*. 
Communnated bv Prof \V M Huks, F R S 
The object of this investigation is to determine whether 
the action of gravity on a given mass varies to any 
measurable extent when the temperature of the mass is 
altered Experiments having the same object, but differ- 
ently earned out, wen described by Poyntmg and Phillips 
in the Proceedings of thr Roval Society, September 1005 
ibout a ^ar after the; (.onimencemtnt of the present work 
These led to a null result, which receives ooafirmatJon 
from ih* experiments here noticed 
The appaiatus in its original form wax* constructed 
several years ago by Dr Hicks After some modification 
it was set up in the new university buildings at Sheffield 
A mass of paraffin oil was used in the experiments This 
was contained in an air-tight, jacketed calorimeter, and 
suspended from one end of the beam of a balance, th* other 
end carrying a suitable counterpoise A coil of fine 
platinum wire was immersed in the oil, nnd by passing 
through this an alternating current, the temperature of 
the oil could be raised to the required degree In order 
that this might be accomplished while the balance was 
freely suspended on its knife-edges, the current was con- 
veyed to the cod by means of two wires rigidly fixed to 
the beam, their ends being pointed and made iuftt to dip 
Into mercury cups which were placed In line with the 
central knife-edges, and were Joined up to the ex- 
ternal circuit ihe connections between the wire* ondU 


E}BCEMDER 6, 1906] 


NATURE 


M3 


the coil ta*d« consisted of thin strips of tinfoil The error 
closed by the expansion of these wires due to the passage 
of !the current was negligibly small The balance was 
•ttddsed in a partially exhausted box, the weighings being 
carried out under a pressure of froto^f 6 cm to 5 cm of 
mercury. 

The experiment consisted m observing (by means of 
teleacope and scale, and a mirror attached to the beam) 
the equilibrium position of the beam before heating the 
mass of oil, and noting any deflection of the same which 
might occur during and after the passage of the heating 
current* Only very minute, transient deflections were 
obtained, and £9 these did not persist it was evident that 
they could not be due to actual alterations of weight due 
to rise of temperature The results seem to show that no 
variation of weight greater than 1 in io' occurs during 
an increase of temperature of i° C for the substance used 
in the experiments 

Geological Society, Novembv 7 — Sir Archibald CieiHie, 
Sec R S , president, in the chair — The Upper Carboniferous 
rOcks of west Devon and north Cornwall E A Newell 
Artnsr After a reference to the previous work in the area 
the author gives a description of the coast-sec tion$ T , which 
display a highly-disturbed sequence of Upper Carboniferous 
rocks Special attention is paid to two lithological types 
the Carbonaceous rocks, which contain inconstant and 
imptrststent beds of the impure, smutty coal, known locally 
as *’culm f, t these beds have yielded plant-remains, and 
the Calcareous rocks, partly of marine and partly of fresh- 
water origin, consisting of well-marked, impersistent bands 
of impure limestone, and conglomeratic beds of calcareous 
nodules embedded in shale9 One of the limestone-bands, the 
Mouthmill I Imcstone, is marine, and contains an abundani 
fauna, while in others the only fossils arc Calamttes 
suekowi and Atothoptens lonckttica Two distinct and 
unmingled faunas are present in the rocks one consists 
of fresh-water lamellibranchs, and the other of marine 
Ashes, cephatopods, and lamellibranchs, and the evidence 
a9 to horizon obtained from them agrees with that yielded 
by the plant-remains — The titaniferous basalts of the 
western Mediterranean Dr H S Washington In 1005 
the author visited the volcanic districts of Catalonia 
Sardinia, #Pantel1eria, and Llnosa He recognises the 
existence in this region of a hitherto unrecognised petro- 
graphic province, in which the basalts contain a remark- 
ably high percentage of titanium The rocks are of 
Tertiary age Labradoritc, augite, and olivine are the 
essential minerals, With titamferous magnetite and apatite, 
and in some cases subordinate nepheline The extent of 
the region is as yet problematical, and the author points 
out that along the southern roast of France there are 
several ** basaltic M volcanoes, and it is possible that these 
may eventually turn out to be connecting links between 
the rocks of Sardinia and those of Catalonia, or possibly 
extrusion southward is indicated by the occurrence of 
phonolite Maid Gharian, near Tripoli 

Royal Astronomical Society, November 9 —Mr W H 
Maw president, in the chair — Account of recent work at 
the Roval Observatory, Cape of Good Hope Sir D 
CM ll — The systematic motions of thf stars \ S 
Addington. Ihe author’s conclusions supported Kapteyn’s 
hypothesis that there exist two drifts of stars, one drift 
moves relatively to the sun with a speed between three 
and four times that of the other, and the numbers of the 
stars fn each drfft are nearly equal — The irregular move- 
ment of the earth’s axis of rotation a contribution towards 
the analysis of its causes Prof J Larmot and Major 
F tt Hill* The movement of the earth’s axis of rota- 
tion is compounded of a u free precessional ” period of 
428 days, with irregular disturbances superimposed The 
authors give a graphical method of setting out the direc- 
tion and magnitude of the forces giving rise to the 
irregular disturbance, and hence arriving at its cause 
Fhe curve representing the movement of the pole about Its 
mtetui position is first referred to an axis revolving in a 
period of 428 days The hodograph of the derived curve 
is constructed, and this is transferred into the correspond- 
ing hodograph referred to axes fixed in the earth The 
last curve then become* a “torque diagram/' showing in 
direction and relative magnitude couple or torque act 
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ing upon the earth’s axis at any date which would account 
for the observed motion of the pole The forces to which 
these torques are due may be either internal or external 
transfer of material on the earth, the latter being in the 
form of change of ocean level, melting of polar ice, earth 
quake disturbances, or changes of barometric pressure A 
numerical estimate of the possible amount of shift due to 
these various causes was given — lhe distribution of 
energy in the continuous spectrum The resolving power 
of spectroscopes E T Whittaker 

Physical Society, November 9 — Prof J Perry, P R S , 
president, in the chair —Exhibition and description of 
apparatus for students’ practical work in physics G F C 

learle. 

Paris 

Academy of Sciences, November 26 — M H Foinrarl 
in the chair — The determination of the integrals of certain 
partial differential equations by the values of the normal 
differential coefficients along a contour Emile Picard 

The alcoholysis of cocoa butter A Haller and M 
Youaeouflan Three kilogram* of cocoa butter were sub- 
mitted to the action of methyl alcohol in the presence of 

either hydrochloric or phenylsulphonic acid, and the 

methyl e*tcrs separated by fractional distillation under 

reduced pressure The methyl esters of caproic, caprylic, 
capric, lauric, mynstic, palmitic, stearic, and oleic acids 

were separated* and identified Butyric acid was carefully 
•earchcd for but not found — Some remarks on the observ- 
ations of contacts in total eclipses of the sun Ch Andrd. 
It is shown that the perfect concordance between the times 
observed at the same place for the same contact by two 
different observers does not prove that this result is Ihe 
real time of contact A correction is nectssary, depending 
on the observer and the aperture employed — The history 
of the principle employed in stntics by Torricelli P 
Duhtm — An improvement in the eudiometer its trans- 
formation into a gnsoumeter Detection and estimation of 
methane and carbon monoxide Nestor Grdhant, The 
fine platinum wire first introduced by ( oqudlion as a 
means of combustion of gases, is fitted to the graduated 
tube by means of a rubber cork The wire is healed to 
redness from two to six hundred times In a 1 per cent 
mixture of methane and air, 092 per cent wis found bv 
this improved method or an ai curacy of 02 per cent of 
the amount present The determin ltion of the geo- 
graphical coordimfcs of Tortosi and of the new Fbro 
Observatory R Clrora. Partial differential equations of 
the socond order with two indeptndent varubles admitting 
a group of even order of tr informations of contact J 
Olalrln — The integration of differential equations J 
L# Roux.— lhe electrual conductivity of selenium Maurice 
Oooto From the point of view of electrical conductivity 
light produces the nc effect on sch mum as a rise of 
temperature \ specimen of selenium possessing a large 
residual conductivity is ins* nsihle to the action of light — 
A mode of pr^pirition of hvdrated hypovanadic and 
Gustav* Qaln Ammonium metavin idtitc is gently ignited 
at a low temper dure and the r< suiting mixture of V 3 O a 
and V 3 O t placed in 1 stoppered fl isk with an excess of 
saturated sulphurous acid solution The blue solution thus 
obtained is submittid to prolonged ebullition, when the 
and H,V 0 3 is deposit* d - ~T h* clem* nts producing phos 
phorescerue in numrils The caso of chlorophane, a 
variety of fluorspar G Urbaln By converting the 
fluoride into oxide and ex iminmg the kathode spectrum 
of the phosphorescent line thus obtained traces of the 
rire earths, including samarium, terbium, dysprosium md 
gadolinium have been detected — The oxide-ethers of 

glvtolhc nfu*il* Marrel — The transform ltion 

of cinnamic alcohol into phenvlpropylene and ph*n\lprop\I 
alcohol bv the metal-ammoniums I Chablay T h* 
metal-ammoniums reduce cinnamic alcohol in a simll ir 
manner to the unsnturated fatty alcohols giving the corio- 
sponding hvdrorarbon and according to the stoic 
mechanism, but the vield is verv poor (he prinupal re- 
action being the production of phr nvlpropmln nhohol- — 
A method of preparing the oxv nitriles KCK II ( N D 
Qauthlfr The mono* hlor-ethers R O CH ; CI are reidilv 
prepared bv Henrv’s method the reaction of ludrochlorrt 
acid upon a mixture of the alcohol ROH and formaldehyde 
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in ^qufous solution J he thlonno itmu in these com- 
pounds is re idilv r\c Bangui for the c> inog< n group by 
treating with men urv, or, better, uiprous cyanide An 
account is given of the preparation nnd properties ol several 
nitriles by this nif thod Vit lumne, a nt \\ 1 variogpnetic 

glucosuie umtmnui in vetch seeds G^brnl Bertrand 
Full d< taiK are given of thi method adoptrd foi extrfut 
mg the gluioside from the sud Virumne rontons 3 2 per 
cent of nitrogen the whole of which is st t free is hydro- 
cyanic acid bv the action of einulsm - Cytologic d obseri 
ations on the germination of the seeds of Gramineat t a, \ 
Qullltarmond — The concentration of chlorophyll and 
assimilating energy W Lubim«nko — A disease of 
peettnata, accompanied by a reddening of the leaves 
I Mangln and P Harlot. Several sprues of fungi 
were found on the infected le ives, ant) it is not vet clear 
to which of these the disease is due To settle this point, 
inoculation tests with the various spores isolated will be 
carried out in the Cr\ptogam garden -The cutture of the 
artifuinl cell Stfphine Leduc Experiments on the 
structures formed by a gram of copper sulphate placed m 
an cqueous solution containing from 3 per cent to 4 per 
tent of potahslum ferrocyanul* 1 p< r cent to 18 per cent 
of sodium rhlonde or other salts, and from 1 per cent to 
4 per cent of gelatm Ihe granule becomes surround* d 
bv i membrane of copper ferroevamde permeable to water 
md certain ions but impermeable to sugar It is shown 
th it (he products of growth of these aitificnl sieds are 
s( nsitiv i to all chemical ind physic d actions The growth 
is arrfst*d by numerous poisons and the direction of 
growth is determined by differences of temperature and 
osmotic pressure — The action of E taphyci passertnae on 
the leaves of Giardta hirsuta C Gorb©r — Tht rAlt of 
olefaction in the recognition of ants H Pldron — Experi- 
mental researches on thermal troubles in cases of absolute 
pnv Uion of sleep N Vaschlde The privation of sin p 
Induces a constant and sensible lowering of tht body 
temperature The first physiological effcM of sleep is to 
restore thr thermal equilibrium of the orgmism — The 
physiological rfil L of the \< How pigment of tin rnaculi 
A Polack Conlribution to the study of tb» hearing of 
fishes M Fishes do not hear vowel sounds 

transmitted in the interior of the liquid ev< n ilthough 
the energy of the sound is sufficiently great to he rc 
marked bv persons rrgirded as complete h de if Experi- 
mental rese irehes on (he lesions of the nervous centres 
following on insolation O M*rlnoaco 
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- . „ THE VSE OF PRESERVATIVES 

Food arid Food Examination By Dr t 
,/>johjlG TbteshjgtdPr A E Porter, $p xVi + 484 
^ (Lwuibiri :,J* anA Churchill, 1906) Price 14* net 

T HERE w much knowledge enstfhned in Parlia* 

1 " m^ntary Blue-hooks, and doubtless some wisdom 
Very often ft remains enshrined irt them. A better 
fftfb r however, has awaited the report of the Depart- 
mental Committee appointed by the President of the 
Unocal Government Board in 1899 11 to Inquire into the 
use of preservatives and cotouring-matters in food*. 
A£utfs/ 19 Messrs Ihresh and Porter have taken this 
report partl> as text, partly as sermon, amplify- 
ing it Here, compressing it there, and adding, more- 
over, various allied matters not directly within the pur- 
view of the committee, they have produced a volume 
which will probably be consulted by hygienists when 
the original Blue-book lies almost forgotten in the 
archives of the Parliamentary bookseller 
The matter is classified into five parts In the first 
section the authors deal with the various methods 
adopted for preserving foods and give a general de- 
scription of preservatives, their pharmacological effects, 
and the experimental work which has been done upon 
them For example, Wiley’s investigation into the 
effects of boron compounds upon the human system is 
summarised, together with Liebreich’s criticism of the 
results, and due note is made of important experiments 
by many other workers, im hiding Chittenden, Rideal 
and Poujerton, Annett, and Tunnichffe and Rosenheim 
The seffcnd part is devoted to the principal foodstuffs 
into which preservatives enter, namely, milk, cream, 
butter, alcoholic end temperance beverages, fruits, 
vegetables, meat, eggs, and fish Based upon inform- 
ation contained in the Departmental Committee’s re- 
port, a short account of the substances is given, with 
figures showing the quantities of preservative used, 
and notes of the various circumstam.es affecting its 
employment 

A perusal of these two sections suggests strongly 
that the present state of affairs is by no means satis- 
factory as regards the use of chemical preservatives 
Our policy has been a haphazard one Preservatives 
of some kind — c g salt and vinegar — have been em- 
ployed as far back as the memory of marr carries us 
The question is asked, Are these k>ng*known sub- 
stances the best possible for the purpose? Is it not 
Conceivable that modern chemistry might find some- 
thing better? Quite possibly it may, in fact so far as 
indicating antiseptics and germicides is concerned, the 
task is easy 1 But there is the further question how 
fan any substance which is destructive of microbial and 
parasitical fornte of # life may also be mimical to the 
human organism It is a question of quantity On the 
one handxve have the advocates of various preserving 
substances-r-bonc acid, formaldehyde, hydrogen per- 
oxide, sodipm fluoride, salicylic, benzoic, formic, and 
sulphurous adds; asaprol, and so on — wflo argue (i) 
that by the use of these and other means of preservation 
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food isrendered cheaper , (a) that definite cases of illness 
or death htfve rarely or never beta conclusively traced 
to the use of preservatives, and (3) that, on the con- 
trary, during recent years the death-rate has declined, 
one of tfte assignable causes of this being the better 
feeding of the people resulting from cheaper food On 
the pther hand, it is urged that many cases of illness 
have, in fact, been indicated as probably due to pre- 
servative At the best these latter have not been proved 
harmless, and the most we ran admit is that we really 
do not know whit are the physiological effects of 
small amounts of the foregoing substincts But they 
are certainly harmful if taken in quantity, and may tje 
so in any dose which would be effective as a germicide 
Moreover, even if strong and healthy adults are un- 
harfned by them, there are still children and invalids to 
consider Again, it has been pointed out that the un 
controlled employment of preservatives is sometimes 
liable to great abuse without culpable carelessness on 
the part of any individual user Boric acid, for example, 
may be added to milk first by the farmer, again by the 
wholesale distributer, then by one or more retailers, 
and posMbly again by the consumer himself, and each 
may add the maximum allowable quantity Generally, 
it may be said that wo rarely 01 never know how 
much preservative my given hxxi either ought to con- 
tain or does actually contain 

The policy of our Hws has b< on to allow food-pro- 
ducers a free hand, subject to the restriction that any 
preservative added shall not render the food injurious 
to health But has this latssts fatn. attitude been a 
wise one? True, it leaves the food nimufacturer free 
to experiment — which is so f ir, good But it gives 
him the consumer’s living bod) as corpus vile — which 
is not so good 

Naturally the consumer has some right of objection, 
and in any case the question of what is “ injurious to 
health ” has always to be fought out in the police court 
— about the worst place in which to decide such a 
matter The most diverse decisions have been arrived 
at, and meanwhile the query whether or not we and 
our children are being caused unnecessary suffering 
remains unanswered 

What would be the ideal way of treating such a 
problem if we could start afresh, and impose decrees 
modo tyrantn ? Surely it would be to say — Let your 
salt, vinegar, and such like, is having by long usagi 
proved themselves comparatively harmless, remain as 
they are Let a responsible body be appointed, com- 
petent to examine the newer substances, let it hr ir 
what is to be said on either side, and let it make 
whatever experiments may be necessary and practicable 
to test the evidence \nd let no preservative or colour- 
ing-matter whatever be added to foodstuffs until it has 
been at least provisionally approved by this responsible 
authority 

If tins course is not practicable in its entirety now 
that a number of more or less dubious substances have 
gained something of a footing, it is at least possible 
to a very considerable extent The authors of the 
volume before us give both sides of the question very 
fairly-^so fairly indeed that we arc often reminded of 
Mr Facing-both-ways But the impression loft by a 
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Careful perusal of their statements is that a competent 
and impartiality Is tenured tP # ^nd could* ^ravV tip 
-a schedule of substances and quantities which, pn a 
ceview of all the evidence, might provisionally be ooq- 
1 side red as reasonably safe to uste The presumption 
should be that nothing ought to be added to food until 
it has been proved harmless , not} qs at present, that 
a manufacturer may add anything he likes until it has 
been shown to be injurious *■ 

Coming now to the remainder of the volume colour- 
ing matters and mineral poisons, which may occur in 
food and dHnk, are dealt with in the third part, and 
thO following section— a long and important one -is 
dlvotedMo the study of unsound food Notes on the 
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Nor does he bfctfcve that tfa$ ^ihtaui 
understand iht aclifrn r ot, 

Abacus" ^,$hort head " pf v ( tjj& 
i^mbrartosos, 11 not h&ve <\ definite <&ftefept 
he is told that the obntre of > gravity fdftiiQte* 
between the * 4 dorsum sefi» M Opnd v< poster 
forited lamiruv 1 * ty** r> a ^ ^ ^ /i \ 

Th* initial difficulties which, ihe 
anatonu^t will e\j>erlence m studying this 
lead to. Its great merit being overlooked la ihedlcdf^ 
text-bboks the actions of muscles and of or©., 

described in crude snatches; whett ihfe student 
finished his y study fur has no knowledge of the 
mechanism of the body as a whole Prof FiseberV 


principal diseases of animals and upon post-mortem 
appearances are appended, and directions are given 
for the bacteriological examination Of shellfish and of 
milk nnd other dair\ produce, as dJso for the* detection 
toxins and ptomaines in foodstuffi 1 
The concluding section is devoted to the chemical 
•examination of foods for preservatives and colouring 
matters, with a chapter on legal points For the most 
part the analytical processes described are well-known 
methods conveniently collected here, but otherwise 
■calling for no special comment In passing, however, 
It may be remarked that mannitol is easier and cleaner 
to use than glycerol in the volumetric determination of 
boric acid 

On the whole the volume is a trustworthy production , 
and may be accepted as the most useful lompendmm 
of the subject yet published SiMM0i\Ds 

MATHEMATICS Ob BQDIIA MbVEMENl'S 
Iheorettsthc Grundlagen jilt erne Methatnk der 
lebender Mtirper Bv Otto Fischer Fp x + x72 
(Leipzig B G Teubner, iqofi ) * Price 14 marks 

A FAM 1 I IAR 1 TY With the structure of the human 
body is but rarely combined with a competent 
knowledge of mathematics So far as one may judge 
from published works, Prof Otto Fischer is the sole 
representative of this combination of talents m 
Europe But his attainments, from their very singu- 
larity, carry with them certain disadvantages; 
although he has diligently applied the methods of the 
■mathematician to the elucidation of the movements 
of the humqn body for the last twenty years, he has 
■raised neither rival, disciple, nor critic, his many 
publications have failed, apparently, to attract the 
^ attention of writers of text-books on anatomy and 
physiqlogy Prof Fischer expresses the hope that hi*, 
book vvdl appeal to mathematicians and physicists on 
the one hand* and to anatomists and physiologists on 
the other, he has employed the most intelligible 
anatomical terms and descriptions for the benefit of 
the first, and reduced the necessary mathematical 
formulae to their simplest expression for the second 
Notwithstanding these attempts to form a common 
ground where mathematicians and anatomists may 
$ieet on equal terms, the writer of this notice finds 
the mathematics this work difficult and wholly tQ 
be taken on trust:, nnd he believei the vast majority 
*of anatomist#^ experience a similar difficulty 


aim is to give a picture pf the living. maVing.body 
as a complete machine, to estimate tire Imdrnner 1 
m whuh the musefes^ work in J produUng definite v 
movements of the body, and the amotmt of fprte e^J f 
pended in the production of thes6 J friOVdments For 
the purpose of his investigation he has divided jthe 
bodv inlo fourteen segments or masses, vir the head, 
trunk, upper arm, fore arm, hanjeh thigh, leg, and 
foot* each of these he (reals as a rigid mass; he 
estimates the ctntre of gravity for each The centre 
of gravity for the trunk he found to be situated near 
the front of the upper border of the first lumbal 
vertebra The mass or weight of each of these part? 

estimated the trunk forming, in the ayerage body* 
rather more than two-fifths of the whole- The 
methods applied to the study of machines cannot be 
used for the human body, where the joints have np 
fixed axes or fixed points These difficulties Prof. 
Fischer seeks to overcome by establishing theo- 
retical fixed axes and fixed points for thft various 
joints, he simplifies his problems, too, by the usq of 
what ho terms “ mass systems n Although PrOf 
Fischer has not been altogether successful jn reaching 
the non -mathematical mind, we are certain he has 
given us in this unique book matter which both 
physicist and biologist may study with advantage 

GOETHE AS MINERALOGIST AND 
GEOLOGIST 

Goethes \ethdUn%s zur Mtneralogte und^Geognvstes 
Rede gehaften cut heier der akademisthen Iftets- 
verteilung K ant 16 flint* 1906 By Dr, G ^inck 
Pp 4$ (Jena G Fischer* 1906 ) Price $ 4 ^arks> 

T HE poetic genius and fascinating personality of 
Goethe have so dazzled the world that the 
ordinary reader of 41 Faust <# has never so much as 
suspected that its author could cjaijm to be a (tfstin* 
guished man of scienct Some* perhaps, wlio h&Ve 
studied the life of the poet mav be aware of his di$* 
tovenes in biology and his speculations in botany , 
others, again, may h ave heat’d of his excursion into $be 
field of, optics, and may have ihamielled at the amazing 
aberration of hi? genius which ltd him to regard* W* 
unhappy attack on the Newtonian theory of colour as 
the proudest and most valuable achievement of Ms fife; 
but that he accomplished anything of r worth 
mineralogy and geology is known tp very few. ^ 
It is, therefore, Well that the pr^essor of 
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Mt Jenq has attempted to do justice to this 
$ptfv*ty< Realising the 4 anget of 
^usrepreeepdng Goethes, position by 
to ^terpre^ hi$ work in the light of bur pre 
feet# ^no^iftftdge* Prof Linck has wisely allowed 
Gpethe to explain himself in extracts frqm hjs pub 
tithed writings and correspondence Gdethe appears 
to bate "been attracted to the study of rmherelogy partly 
by the reopening of the Ilmenau mines and partly . 
through tbd influence of the Freiberg school Further 
hi* official position brought him into contact with min 
and geological problems and his business instincts 
led? him to take an interest in any disc6very likely to 
be of practidnl use * 

Gopthe irt fact was by nature a realist and even his j 
mu so was happiest when inspired by a strikjng event j 
or by a beautiful scene Hi$ realistic tendencies led 
him to become an ardent collector of minerals rocks 
and fossils* which he regarded from a natural history 
point of View But he lived in a tithe when the dassi 
Station pf minerals by their more obvious external 
character^ and by their mode of occurrence Vas passing 
awuy On the one hand analytical chemistry was 
revealing their composition on the other crystallo 
graphy wa$ reducing to order the app irent complexity 
of the crystal forms Goethe however held by the 
old system He realised it is true the importance of 
chemistry— I cannot get a step further in mineralogy 
without ihemntrv * — but it was a study for which he 
appears to have had but little aptitude Hi* appre 
ciation pf crystallography was smaller stUl witness his 
statement Crystallography is not productive — and 
leads to no results especially now that so many iso 
morphous bodies have been discovered of different com 
positions Goethe appears indeed to have regarded 
the progress of these sciences with some misgiving 
for he says — Mineralogy is in danger of being 
devoured by cry stallography where form is all 1m 
portant It is in danger of being devoured by chemis 
try which looks only for general liws and is indif 
ferent to form It may also be m danger of being 
devoured by geology for the latter is only concerned 
with modts of occurrence * As an adherent then 
of a system which had attained practically the fullest 
development of which it was capable the field open 
to him was not extensive, but within its limits 
he did good work His description of the Carlsbad 
felspar twins for example was excellent and we 
owp many interesting observations to his studies 
on crystal genesis and on the occurrence and asso 
ciations of minerals *Among his collections, those 
from tbe neighbourhood of Carlsbad were the most ml 
portarft, but Thuringia the Harz and Italy were laid 
under contribution as well for the mineralogist must 
be like a stag and browse irrespective of frontiers 
Early in- his studies Goethe felt his weakness on the 
scientific side and to remedy it caused W Voigt to 
bb senfck? Freiberg Voigt on his return instructed 
him m nomenclature and he began to arrange and 
label his collections for ‘every properly recorded 
observation is invaluable to posterity n His activity as 
a collector soon Impressed on him the Importance of 
^pod maps, $fld the Interest thus stimulated led to the 
vor 7S]\ 
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preparation of a nuneralogtcal map of the Ilmenau 
district, subsequently extended to neighbouring 
regioris ft bore further fruit in several practical sug 
ge$tion$ as to the best method of printing and colour 
mg such maps The colour scheme employed to-day 
is in essentials that proposed by him 

Perhaps GOethe makes his greatest claim to be con- 
sidered o geologist by his attitude towards thd problem 
of the h*9tory of the earth Living it a time of conflict 
between Neptums*s and Vulcanrsts his mind was too 
well balanced to allow him to become a bigoted par- 
tisan or the slave of a hypothesis The uniformity of 
nature was his wifchword and he never lost sight of 
this principle whether discussing the erratic blocks of 
Northern Germany or the basalts of Bohemia 
At the conclusion of his review of Goethe s essays in 
mmeralog) and geology Prof Linck Asks the perti 
nent question Are such studies to be put aside with a 
smile and a shrug of the shoulders as the well meant 
efforts of an amateur and nothing more’ Prof Linck 
thinks not He points out that many contemporaries 
well qualified to judge thought highly of the work and 
he holds that Goethe is justly entitled to an honour- 
able place among the pioneers in mineralogy and 
geology We venture to think that anyone who fol 
lows the case presented in his pages will endorse his 
verdict 

IHt LHEM1CU S rRVCIURL OF 
CFLLUIOSh 

Rtstanhes on Cellulose II (1900 1905) By C b 
Cross and F J Bevan Pp xi+i 84 (London 
Longmans Green and Co ) Price 7V tod net 

I N the course of their extended researches on the 
chemistry of cellule sc the authors of this work 
have gradually ^become dissatisfied with all the 
numerous attempts which have from time to time 
been made to represent the chemical structure of this 
subslince *by me ms of ordinary constitutional 
formulae Th fundarmntal basis for such a repre 
sentition the knowledge of the molecular weight — 
l>a$ llwa) s been and is still la king and in its 
absence the chemist has perforce limited himself to 
endeavouring to assign a chemical constitution to 
$om£ comparatively small unit containing six or 
some multiple of six carbon atoms and has usually 
regarded the completi unknown molecule of cellulose 
as a polymende < f th s A Certain measure of 
success his attended these efforts particularly as 
regards the relation of the final products of such 
processes as nitration or hydrolysis to the original 
unit 

The authors however consider all such formulae 
to bo totally inadequate to express the greatei 
number of the chemical changes which cellulose is 
capable of undergoing In place of the purely 
chemical idea of cellulose as a complex polymende 
of preformed groups of rigid configuration they 
propose to substitute the conception of cellulose as a 
colloidal aggregate which fnay be considered to react 
** as a labile complex of groups of virying dimensions 
representing a state of matter somewhat analogous 
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to that of a sahne clectiolyte — that is, it reacts rather 
as a solution-aggregate than by a succession of 
molecular combinations, the masses actually reacting 
following the stoichiometrical ratios proper to the 
dimensions of these ultimate groups, and retaining 
their relationship in the aggregate, which is thus 
progressively modified by the entrance of the new 
groups ” (p 7) 

Owing to the prevailing ignorance as to the nature 
of colloids and the relation of this condition of a 
substance to its chemical character, both the language 
and the ideas employed by the authors nr the develop- 
ment of their thosis are, as they themselves admit, 
bomewhnt vague, and it is difficult to realise exactly 
wherein lies the advantage of the new standpoint over 
tho old view of cellulose as a highly complex mole- 
cule, coupled with the recognition of the fact that 
both the parent substance and many of its derivatives 
are only known as colloids There can, however, be 
no doubt that sufficient attention has not hitherto 
been paid to this cardinal fact of the colloidal 
character of cellulose, and the authors do good 
service by insisting upon it and showing very clearly 
how this conception may serve to suggest many 
hopeful lines of investigation on questions of scientific 
and technical importance 

The first section of the book contains the develop- 
ment of these ideas, together with a general account 
of the chemistry of cellulose In the second section 
are brought together the more important rf seart hes 
on the subject of cellulose which have appeared during 
the period 1900-5 An' impartial abstract of each in- 
vestigation is given, followed by rntual notes on the 
bcirmg of the results on the great questWn of the 
chcmicU structure of cellulose The third and con- 
< hiding Mtiion deals with the" progress made on the 
teclmual side of the subject during the same period 
Hus book thFrcforc forms a supplement to the two 
volumes uhnh have pn ceded it, but it is viluable, 
not merely as a compendium of the latest rcs( arches 
on cellulose, but much more as a thoughtful and 
suggestive contribution to our knowledge of the 
chemical and physical structure of this important 
natural product Arthur Hardfn 

OUR BOOK SHELb 

Cours tT/lsfroHomic Premt£rc partie Astronomic 

Thtonque By H, Andoyer Pp 221 (Paris A 

Hcrminn, 1906 ) Pnce 9 francs 
There is no preface to explain the scope of Prof 
\ndo>er T s book, but it appears to consist of the notes 
of a course of lectures on spherical astronomy Now, 
it is characteristic of lecture-notes to offer definitions 
in place of explanations , also, they have a tendency to 
disintegrate into a bewildering array of unconnected 
problems The book has these defects But as an 
exposition of the art of manipulating the very cum- 
bersome formulse of spherical trigonometry which per- 
vade astronomy, it will fulfil a useful purpose The 
mathematical treatment is good and concise, morc- 
ovir, the problems treated are mostly of a severely 
practical character The author has wisely taken as 
rns^guide the Connaissanee des Temps, he refers to 
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it continually* and there is very tittle in the bp6k 
which has not some direct bearing oh die use oj^oone- 
struction of its tables * , ^ 

The usual subjects are fully treated, refrachOa* 
parallax, aberration^ precession, and nutation , thera 
is a brief .account of 'motion m an ellipse^ The efrap* 
ter on the geocentric motions of the planets is not 
very satisfactory, the student who has followed tfye 
lengthy investigations of the preceding chapters flight 
safely have been offered scgnething more advanced 
and more approximate to the practical problem th*n 
the very rudimentary theory here given The , ap- 
parent motion of satellites Is m like manner inade- 
quately treated The last chapter, which deals with 
eclipses, 19, perhaps, the best feature of the book, 
solar eclipses are treated in a very thorough and 
interesting way 'The general accuracy and precision 
of the book are admirable, the approximations an 4 
assumptions made are always clearly stated Occa 
sionally, however, precision Is earned to excess, as 
for instance, when the proper motion of ArctUrus is 
given in seconds per tropical jfcr (p , 141) 

It is a pity that the book i&flftt printed in the usual 
way It appears to have been reproduced m facsimile 
from the written manuscript This is a needless sacri- 
fice of clearness, and must to some extent dimmish its 
value as a book for reference A S E 

Lcs Revelations de Vhcnture d’aprbs un Contrdle seten - 

ttfique By Alfred Binet Pp vm + 260 (Pans 

Fdlix Alcan, 1906 ) Price 5 francs 

In this book M fiinct, the well-known experimental 
psychologist of the Sorbonnc, desi nbes an investigation 
of the art of telling intelligence and character from 
handwriting After some preliminary inquiries to 
ascertain how far 14 graphologists ” are able to recog- 
nise sex and age by means of writing, M Binet sub- 
mitted to several experts specimens of the handwriting 
of people of great intellectual eminence, such as Renan, 
Dumas fils and Claude Bernard, together with others 
obtained from persons known to be of ordinary intel- 
ligence The general result was to show that, though 
the experts were more often right than wrong, the> 
ware liable to the grossest errors, as in one case in 
which Renan was judged to be of mediocre and un 
cultivated intelligence, an opinion into which the ex- 
pert appears to have been led by the repetition of a 
word in the sample 

In the estimation of character a similar result was 
obtained This was tested by submitting to the 
graphologists specimens of the handwriting oi 
notorious criminals to be distinguished from the writing 
of people of good moral reputation Here again -the 
experts were usually more or less right, but bad mis 
takes were made, as when a man who had murdered 
his mother with every circumstance of brutality was 
judged to be a young girl, 44 douce, modeste, cl peu 
coquette ” In the simple distinction of the two classes 
of people concerned in the tests, the number of correct 
answers was distinctly greater than should have been 
expected from chance, and this preponderance of cor- 
rect judgments was greater in the estimation of in- 
telligence than in that of character, but it is not clear 
that clues derived from the subject-matter of the 
samples of wnting were altogether excluded in the 
former case 

In M Binet’s hands the graphologists themselVCb 
became the subjects of investigation, and It may per* 
haps be regarded as evidence that their art has a scien- 
tific basis that some of the experts showed themaelVefc 
greatly superior to others, under an experimental pro- 
cedure which deprived them of many of those adventi- 
tious aids on which it is probable they usually rely 
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The -‘■Cyannie Process By Alfred S Miller Second 


Pp 


vili + 95, with 
John Wiley 


v Nation, revised and enlarged 

2$ Illustrations (New York „ 

61 Sohst London 1 Chapman and Hall, Ltd , 1906 ) 
Ttn$ little hook may be of value in giving general 
ideae on the cyanide process to tho^e who know 
flothlhg about the subject I he possessor of the book 
may be put In a position to understand what is meant 
by the various phrases with regard to cyamding that 
appear in>the technical Press It is, however, the 
lehfct practical of manual*., and Its statements, some- 
times self-con trad ktory and sometimes mistaken, 
must be abupted loosely and generally without too 
dose exanPnation This 19 the worst that can be 
said of it, and if it is read cursorily there is no reason 
for the reader to be rmsled On the contrary, he inaj 
be mabled to converse intelligently on the subject 

fftghwayt wd Byways m Berkshire By Janie s 
Edmund Vincent With illustrations by Frederick 
L Griggs v Pp xm + 4^0 (London Macmillm 

and Co , Ltd , 1906 ) Price 6s 

\ll readers who are familiar with this attrai live sene s 
will wekome the most recent addition to it J he stvle 
of production, the illustrations and the spirit of the 
author will together ensure tin volume a wide popu- 
laritv Mr Vincent is never dull and c\rr\ aspect 
of the country side with which he is dt ding- be it 
historical, geological, or sociological— is made to con- 
tribute something of interest The book will urtainlv 
serve as an invaluable companion to the tender who 
decides to explore Berkshire for himself, idling him 
what spots to seek diligently md indicating the dis- 
tricts that may be heated lightly Ihc indolent man, 
who csihewp trive) as troublesome, will bt able with- 
out leaving his armchair by the fire, now that he can 
have the assistance of Messrs Vincent and Griggs 
thoroughly to enjoy Berkshire scenes, make the ac 
quamtancc of Berkshire men and women ind learn 
the importance of the county in English history 


LETTFR TO THE EDITOR 

[The Edttor dot* not hold himself responsible for opinions 
cv pressed by his correspond* nts Neither can he undertake 
th return or to correspond with the wrtiers of, rejected 
manuscripts intended for this or any other part of NaTURF 
No notice taken of anonymous communications ] 

Geological Survey of Canada 

As one deeply interested in the success of the Geological 
Sur>iey of Canada, I cannot but regret the letters which 
have appeared in Nature concerning the appointment of 
Mr Low to the directorship of the survey As a result of 
these letters misapprehensions will certainly remain in the 
minds of the readers of Nature concerning this appoint- 
ment, which it would be impossible to dispel without a 
detailed statement of the full facts of the case There are 
however, two statements contained m the letter which 
appeared in the number of Nature dated July 13 (vol 
txxiv , p 345) which reflect directly on Mr Low’s character 
and standing, and which, in common justice to that 
genfiemdn, should not be allowed to pass unchallenged 
Ihe first of these statements is that 11 party politics and 
not geolbgy have been in question in regard to Mr Low’s 
appointment,*’ and the second is that “ Mr 1 ow is quite 
unknown in the geological world ” 

With regard to the first of these statements, I mav sav 
that wheh the Canadian Government — for reasons which 
it is not my purpose here to discuss — decided that thev 
would not appoint Dr Bell director of the Geological 
Survey of Canada, they proceeded to select, quite irre- 
spective of all considerations of party politics, the best 
man who was available in Canada to nil that position 
They ^pcordmgly offered the position in question in 
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succession to two geologists holding chairs in leading 
Canadian universities Both these gentlemen, however 
<md preferred to retain their university connection, and declined 
the position The Government then decided to promote 
Mr LoV, who was one of the senior field geologists on 
the Canadian Survey, to the position of director 
Mr Low received his geological training af McGill 
University, taking at the time of his graduation* honours 
in geology Hr received his g< ological instruction fro£l 
Sit William Dawson After graduation he was at once 
appointed to a position on the Geological Survey of 
Canada, and was assigned the tusk of mapping various 
areas of the pre-Cambrian rocks of the northern portion 
of the Dominion of Canada lhe work which he tarried 
out in the region of the great lake Mistassini is well 
known and ho was subsequently sent by Dr G M 
Dawson to undertake the exploration of that great tract 
of northeast* rn Canada which comprises the Labrador 
peninsula While others lost their lives in endeavouring 
to penetrate mto the interior of this grout unknown 1 md 
Mr Low truersed it repeatedly from north to south and 
from east to west, and embodied the results of ins work 
in a scries of valuable reports on the geography, gtologv 
and mineral resources of this great region, the final report 
being accompanied by a largo four-sheet map of the whole 
region showing its geologn al structure along the various 
lines of traverse We owl to Mr Low praetlrally every- 
thing that we know with ngird to this great tract of 
country His observations on the surface fectures of this 
region which was one of the t hu f centres of ice dispersion 
in the Glacial period, are of great import ime in connec- 
tion with our studies of glacial gcologv 

On the completion of tins work in Ifu Labrador 
peninsula Mr Low spent a year and n half in the investi- 
gation of the iron-ore resources of the region about the 
southc rn portion of Hudson’s B iy md more especi illy 
on file islands in the Ba>, where gn it bodies of lo\v-gr»de 
iron ore occur 

Still liter, when the Dominion Government decided to 
take formal possession of the Hudson Bay region and the 
islands of the Arctic archipelago they selected Mr I ow 
lo take charge of the expedition which tbc\ sent to the 
north for that purpose Mr I ow iccordmgiy, in charge 
of the ship hiptune , pushed Jus wn fir north through 
the Arctic archipelago to the Arctic Sea taking formal 
possession of the various Arctic idmds in i ciuise which 
listed for sixteen months ind wl* accomplished to the 
satisfaction of the Government m cverv respect 

For these various northern rxplnrihons Mr Low re- 
ceived the Gill award from th< Royal Geographical Society 
lhe reason that Mr low’s nirne is not more widely 
known in Furope is due chufiv to the fact that his contri- 
butions to the various geological magazines and transactions 
have been c nmpar ihv* 1> f* w in numbci the lesults of his 
work being published chiefly in reports both voluminous 
and valuable which were in idt to the Geological Survey of 
Canada, and which are to be found in their annua! 
volumes These nilurdlv rend chiefly bv those 

particularly interested m the geology of Canada and con- 
sequently do not reach a wide circle of re iders 

Mr Low ilso, it any he mentioned is a Fellow of the 
Geological Society of America, a body composed solely 
of professional geologists, and one basing its election to 
fellowship solely on v doable contributions to geologu d 
science 

The above facts T think, afford an adequate answei 10 
the statement that Mr Low is “ quite unknown In the 
geological world ” 

In conclusion, it may be safely stated that in appointing 
Mr I ow to the directorship of the Geological Survev of 
Canada the Dominion Government his secured the s*rvues 
of a gentleman who has not only a sound geological ti on 
mg and an extensive experience in field geologv hut tko 
i gentleman of initiative and administrate* nhilitv in the 
prime of life and one whose appointment h ts be* n well 
received both by the geologists of the Dominion md bv 
the representatives of the mining interests with which our 
Geological Survey is no closely identified 

Frank D \pvms 

McGd! University, Montreal O* tobor 
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The 1 birdeen Circles A Later to T)r vinous fraser 
Dkar Dk Eraser, 

I tolcJL you when leaving Aberdeen that so boon as 
I had discussed the observations of the stone circles 
I* was. tn iblcd to make, thanks to your kindness "in 
placing your motor-ear at our disposal, vou should be 
the hist to know of the results 

Here is my report Before I refer to the observ- 
ations th< mselveS I will just say why I was so 
in'* ious to have a look at your circles During the 
last year my wife and I had photographed and 
( measured sev<Tal circles in Cornwall and Devonshire 
Wc found outstanding stones, apparently to indicate 
certain directions in wluth observations should be 
made from the centre of each circle I studied the 
chief directions astronomically, and found that they 
might have been used to observe the rising plates of 
stars md of the sun at different times of the year in 
each circle, and that practically the same places of 
star and sun rising were observed in all the circles 
This indicated a general use wc were dealing with 
a system, and not With a chapter 
of accidents Each circle might , 

have been a town clock and m , - V 

farmer’s almanac combined, what- 
ever other purpose of utility it may 
have served 

1 gave an iccount of this work 
m my book 41 Stonehenge,” and 
verv briefly in a letter to Ihe Times 
(July 30, 1006) 

Now before I w r ent to Aberdeen 
Mr A L Lew ib, a great authoiUv 
on these ancient monuments, had 
told me that vour circles were 
different from those in south 
England In each of your most 
perfect circles there is, instead of 
a standing stone outside the tirtle 
a recumbent stone inserted between 
two of the stones of which the circle 
itself is composed Not only had I Hg 1— Tberecumbi 
got this information from Mr 
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trustworthy azimuths of direction** oh 

angular height of the horizon m each direction % 
it is hgre tnat J owo 50^ much tg the kmdn^i 
friends m Aberdeen which I am. anxious 

acknowledge The University nuthorltfeto, rej>^e$eritod^ 
by Prof Macdonald, lent the a theodolite/ you placets t 
vour motor-car at our disposal, an^ pr Milne was / 
good enough to suggest circles to examine, and acdom^o 
pamed us to the sites # r 

The circiys examined were Sudhpney^ JMidmar, 
Auchquhorties (better near), Rnes nf Clone, an<^ OW 
Bourtree Bush 

Friday, September 28 — SunbC^ey* k*t, N 57 0 8\ 
a7 N 46° E , horizon 4 0 high These , numbers are' 
only approximations, for the recutpbent stone 19 
curved, and the horizon is covered by trees Midmar, 
ht 57 0 a 7 N 42 0 E , horizon x° 30* high The 
alignment was taken on the stone across the 1 circle, its 
line of direction being, apparently at right angles 
to the front surface of the recumbent $tqne The 
height of horizon is doubtful, tn cdnsepuence of 
trees 

Saturday September 29 -~Auchquhorttes (Fetter- 
niar), lat N S7° 16'. az N 19 0 E , horizon 2 $ 30' 
high (assumed half-way up the trees) 

-■ riif A ^ 






Photo hr Mr Kitcku 

t ig 1 — Tbt recumb*nt ston* at Auchauhorties *upportcn* and other stones directed to thfi 

centre of the circle 


Lew ib, but I had had the advantage 
of seeing the many plans prepared for the Gunning 
fellowship reports by Mr Coles, the assist int keeper 
of the Museum of Antiquities at Edinburgh 

Th( question, then, w is, might the ruumheiit 
stones in the Aberdeen circles pi iv the same part as 
the outstanding stones in Cornwall and Devonshire * 
If so, of course they could hive been used with the 
same object, that, namely, of indicating a direction , 
they would only represent a difference of design, not 
of purposv 

An inspection of some of the available plans sug- 
gested that in the recumbent stone and its supporters 
we had a special form of 44 cove,” the direction 
required being indicated by *a line across the ctute 
perpendicular to the length of the recumbent 
stoni 

Tf this wen so, we should find the Aberdeen 
recumbent stones placed at right angles to the chief 
direction lines to the outstanding stones foun4 in 
S England , lines used for the $tar- and sun places 
I have detailed in iny book ** Stonehenge,” and 
therefore dealing* with practically the same decljn- 
ntujgpj, latitude and heights of hills being taken into 
^cfohnt * ^ 

Now to settle this point it was necessary to oht un 


Monday, October 1 Raes of Clunc, lat N 57 0 5 * 
No measures were m tde, is the ground near the re- 
cumbent stone hid been excavated, and the stone dis*- 
uirbed Mr Braid, who had taken much trouble to 
cnabU us to find the site, and whom we met neaf 
promised to make a new survey of this and the other* 
adjoining circles for examination at some Suture 
time Old Bourtree Bush, lat N 57° 3', a* N 
270° W , horizon not measured 

Before I discuss these measurements in detail, let 
me say that the first result which stares one in the 
face is very remarkable 

The measurements of the first five circles, which 
were selected at random, show that two, like the re- 
stored Stonehenge, could watch the sunn$c at the 
summer solstice The directjoaifene of another resem- 
bles those of a dozen circleswjfflraf England, built, I 
hold, to watch the rise of tftratfck-Atar, and the only 
other one measured is directed to the sunset at the 
equinoxes 

To enter into details l take the magnetic van* 
ation for 1906 aL 18 0 30' W ; this then has to bo ap* 
lied to the compass bearing to get the true azlrtiuth 
also givt a table of the solstitial azimuths, taking 
heights of hills mlOfiKCOunt, for lat 57 0 -r 
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Summer 

N 4* ob 
43 40 
40 16 

^ *° 

5° 2 4 


Ti u« Azimuth* 


W inter 

S 44 46 E 
4a IO 
39 30 
36 46 
* 33 S*> 

Ijiese Values ippl> m a general way to both Sunhoney 
&nd Midmar The difference of azimuth observed arise* 
frortt the fact that there is, roughly, tx difference of 
m the angular height Of the ^ori^an -at ethe two 
ptflkce* l attach greater weight to the measures at 
Midmar, a9 the direction Was taken to a stone on the 
other side of the circle It may be that this way of 
making the direction line ** sicccr *’ was generally 
taken; the^plans suggest but do not prove it 
Let us, then, look at thd Midmar result a little more 
closely My rough measures gave an azimuth of 
N 4a 0 E According to the above* table the azimuth 
of the solstitial sunrise to-day, with hills i° 30* high, 
19 practically ’IN* 45° E There is a difference of 3 0 
Now m your latitude at the sojstice, the sun when 
it rises or sets grazes the horizon for a long time , the 
direction of its apparent motion is only shghtlv 
inclined to the horizon To-day it Is about 27 0 A 
change in the sun’s declination due to the change in 
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Iii S England^ as stated in u Stonehenge,**' the avail- 
able clock-stars wfre \rclurus and Capelin But 
7 this was for lat N ^50° How about lat 1 N 57 0 ? 

, 1 find that for this latitude these two stars were the 
t Only ones available for part of the time, and, further, 

, tfiat Castor might have been used at another tune 
l In the district round Aberdeen, and especially to 
t the westward, the height of the horizon Varies greatly 
How this affects the star question, and how it is* 
needful for archaeologists to take account of it, will 
bo gathered from the accompanying diagram, which- 
Mr Rolf ton has been good enough to prepare 

To dhow the use to be made of it, let us take the 
observed awmuth at Auchquhorties, N iq° F With 
hills 3° 30' high, we find that if a star were really 
in question t it must at the tjnie of circle-building have 
had a noith declination of 33 0 Tins was Capclla’s 
declination about nc 1640, and Anturus’s about 
1 h c 600 

1 There is 1 difference of a thousand veais, and if 
I further inquiries show that eithi r or both of these stars* 
maj hau bun used in connection with these circles, 
some progress will surely have been made which it 
stems cannot be m ide without it 
It will bp char that when final observations have 
been made it Mtdnnr und other circles which may 



/ hoto by Lady f o^Kyer 

fr iu t> —The recumlxnt slonc and ><* supporters at AuchquhomeB View front the back looking across the circle 


"the obliquity of the ecliptic, which was greater in past 
tunes, will therefore produce a great change in the 
azimuth of sunrise Thus to give figures readv to 
mv hand, if instead of the present declination of 
33^ 27 r we take 23 0 so', Ihe declination at n c 1000, 
according to Stock well’s calculations, the present azi- 
muth of N 44 0 58' F (with hills i° 30' high) becomes 
N 43” 5/ E 

Now this is a degree nearer my value of the azi- 
muth , and if that value is not very much out, and if 
the recumbent stone was ai ranged In relation to the 
solstice, it is clear that the Midmar stones were set 
Up more than 3000 years ago 
To carry this inquiry further, observations much more 
complete than mine, including observations of the 
sun with accurate time to get the astronomical bearing 
direcfly, are required We want, too, observations in 
winter when the leaves are off the trees, so that the 
' height of the horizon can be accurately measured 
To such observations w vour high latitude l attach 
very great importance, since changes in direction due 
to the change of obliquity of the ecliptic can be con- 
sidered Under much more favourable conditions than 
in S England in the case of circles connected with 
the sun at A solstice 

J pass to the azimuth N iq° E at \uchquhorties 
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be connected with a solstice, the sun and star dates* 
ma> be compared, and each mav throw light On the- 
other Por instance, if the hnal values for Midmar 
come anywhere near mv provisional ones, we shall 
have an argument in favour of Capella as against 
Arcturus at Auchquhorties, foi it is fair to assume 
that the circles in any one region, whether solar or 
stellar, were started at about the same time, at least, 
the evidence furnished by Ihe Cornish monuments is 
in this direction 

Tht result of such detailed inquiries as these wiIF 
do much to enable us to form an opinion touching! 
the possibility of astronomical considerations having 
been taken into auount by the builders of the monu- 
ments 

I wish to plead for the examination of these circles- 
in widest possible sense As I have said, they may 
have served several purposes, some of them at present 
undrtamt of, and in this connection I protest ignnst 
the logic of those who hold that because graves have 
been found in them they were constructed whollv foi 
purposr s of burial, and that no other considenfions 
were in the minds of those who set up tlu stones It 
is the same thing as to sav that bet ius< gnvrs are 
found in our churches the churches themselvts were 
not built for the worship of Cod 
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While I am writing to \ou I see in the Scotsman 
{November 8) that recent explorations at Fernworthy 
Circle, on DartmoOr, have shown that every inch of its 
area is covered with wood charcoal ** In fact, fires 
seem to have been kindled all over the circle, for every 
scoop of the pick and shovel which was removed from 
the floor displayed chorcoaL” Now this looks much 
more like the result of a succession of BeKaine, or other 
fires, year after year than of burials, and there would 
be the closest tonneition between the orientation of 
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| non-squared stones are most probably the pldeat* If 
the azimuths decrease as the squaring; w* 1 
pronounced we are dealing with Capcfia $ see 

diagram ) ^ ' 1 

Is there another group of azimuths between N 4 tir 
’ and 48° E ? (If so, as this la the solstitial align* 
' mont, It'WiU strengthen tflte astrortomlcAFVtewA 3 
j Are there any azimuths about N 5$° E> ? The' ffc- 
1 ing place of the sun at the beginning Of MAy at 
[ the Beltulne feast? (If not, we have an argument 


the circle which showed when the time of festival had , against great age, as the oldest sun Alignments in- 
arrived and the fire which proclaimed its 

But any way, the more uses were made ‘ 

circles the better they are worth in- ’ 111 'J >" * s|jBfp 

I have no doubt that connected with your jjPnjj _ 1 * *| V' J/J" t 

magnificent University (and I do not forget v-j'V' 


that I am now one of you) there is, or soon 
will be, a strong School of Archseology, 
happier than most such schools in that you 
have a fine field of exploration it your doors, 
for there are 175 stone circles in your shire 
alone, shown in the Ordnance maps 

Now let me keep to my own parish and 
try to point out that 1 research touching the 
application of the orientation theory to these 
circles would certainly be a source of the 
greatest interest to the researcher* 

First he would have to arrange his observ- 
ations so that he could discuss the value Or 
the futility of the theory taken as a whole , 
and then If the theory proved valid he would 
have to hunt down the use of the May, 
solstitial or equinoctial year and the stars 
used as clock-stars The thing bristles with 
plots for detective stories 

What a time the alumnus of this School 
who has best studied the methods of Sherlock 
Holmes will have 1 

First of all, of couise, he must visit t ht 
ground, that is, the circles, and among the 
large number he need consider, in the firs! 
instance, only those that have well-marked 
recumbent stones On this point he should 
consult Mr Ritchie, of Fort Elphinstone 
who Jias, I believe, photographed them all 
(and let me say here how grateful I ant to 
him for the gift of several mounted prints 
one of which, with his permission, 1 have 
copied above) Next, let him neglect tht 
names, weights, and colours of the riders - 
I mgan (he stones — and simply determine the 
azimuth of the line at right angles to the 
recumbent stone taken across the circle, and 
the height of the horizon m that direction 
Even Lhe university theodolite is not abso- 
lutely necessary, an azimuth compass, and 
a “clinometer” which can go in the waist- 
| coat pocket, will suffice for a rcconnais- 
^ sance 

Now for “ clues ” 
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t ic 3 — Shou ing th« d*l« at which th* sum A returns Cupclla and Castor rose at 
(be ■/imutba mdicited, (he heights of the b&rlxon being taken into accounr 


Are the azimuths all helt< r-skelter, that is, dis- 
tributed anyhow, among the four quarters of the circle 
from o° to 359 0 ? (If so, lhe culprits need not be 
sought among astronomers, ana the orientation 
theory is all moonshine ) 

Is an azimuth, say between N io° and 25° E , 
pretty common or quite exceptional? (If pretty 
common, this will strengthen the view that we are 
dealing witfcfc observations of a clock-Mar and that 
blind chance has nothing to do with the inquiry ) 

Is there any relation between the azimuths and the 
amount of squaring of the stones 5 (If so, as the 
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Cornwall and along the west coast deal with the May- 
year ) 

Is the Aberdeen form found anywhere else? (If so, 
the other regions m Europe or elsewhere to which it 
is common may be regarded as in some way con 
nccted with the form ) 

Is it a general rule that the heights of the stones 
decrease from the recumbent stone to the opposite 
side of the cirrle? (If so, the relation of this to the 
naos at Stonehenge must be considered ) 

' I hope I have succeeded in showing you that there 
are many points of great interest connected ^ith 


NATURE 


1 53 


'ibaCSMBER 13, 1906 J 

fefv V* . 

7 '.: - 11 1,1 * r - 1 1-— — r - 

your' Aberdeen stone monuments which are well 
worth investigation* 

I hope* also, fhat Aberdonians will see that the 
necessary work is done How I wish I could be with 
r y0$ to h^p In it* and renew the pleasures you allowed 
my wife and myself to feel, going about among 
the reGca Of a long bygone past In your most modern ( 
motor car, 

, Always sincerely jours, i 

Normw Lockvkk 


APPLICATIONS Ob THE MICROPHONE 
, PRINCIPLE 

interesting booklet upon applications of the 
microphone principle has been written by 
Messrs Jensen and Sieveking, of the physical labo- 
ratories in Hamburg and Karlsruhe 1 By the term 
4 ' microphone principle " the authors mean all those 
phenomena which are due to the change of ohmic 
resistance between loose contacts The memoir con- 
tains a very exhaustive collection of what is to be 
found scattered in scientific literature from the time 
of Munck of Rosenschoeld, to the present day Ihe 
explanation that in loose contacts the nearer approach 
of the particles resulting from the application of pres- 
sure is the cause of the diminished resistance ob- 
served, is ascribed to dp Moncel and Bcetz, who ga\c 
it almost simultaneously, though independently 
Among the early practical applications of this property 
of loose contacts was Hughes’s induction balance, 
which 1# so well known that no lengthy reference 
need be given here A less known though also in- 
teresting application may, however, be mentioned, 
namely, the demonstration of nodes and antinodes in 
acoustic waves in cylindrical vessels By lowering a 
small microphone into the cylinder, Fossati succeeded 
in locating the position of the nodes and anttnodes by 
means of a telephone receiver connected with the 
microphone The sound waves impinging against 
the loose contacts produce a rasping sound in the 
telephone, which vanishes when the microphone 
reaches the position of a node In a darkened room 
minute sparks may be seen between the microphone 
plates when the microphone is in the position of an 
anti node 

Another acoustic application of the microphone 
made quite recently by Hebb ts the determination of 
the velocity of sound He uses two parabolic mirrors 
facing each other, and placed on the same axis The 
one is fixed, and the other can be moved to a greater 
or lesser distance Tn the focus of the first or fixed 
mirror is placed a timing fork and a microphone, in 
the focus of the movable mirror a second microphone 
The secondary of an induction coil having two primary 
windings is connected to a telephone Ihe primary 
windings are conneited each with a battery and one 
of the microphones The sound waves of the tuning 
fork act directly on the microphone next to it, and 
the reflected sound waves on the microphone in the 
movable mirror It is easy to see that the loudness 
of the tone given out by the telephone depends on the 
frequency of the tuning fork, the distance between 
the two mirrors, and the velocity of sound If both 
microphones ^receive antinodes at the same time, the 
tone 19 loudest, and if there is a phase difference of 
half a period between them the tone is weakest Now 
the phase difference depends on the distance between 
the nmrrors, the length of the acoustic wave, and 
the frequency By first carefully determining the 
latter, and then finding the position of strongest and 
weakest sound, Hebb was able to determine with 

1 Aawcnduhg«n d«« Milcrdphonpnnxips By Chr Jcnwn and H Sieve 
king (Hamburg Oraefo an<j Sille ) 
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great accuracy the velocity of sound He found it 
to be 331 20 metres, the probable mean error being 
only o 04 m 

The attempts to use the microphone m seismo- 
graphy do not seem to have led to any practical or 
trustworthy result Rossi, in 1887, used a microphone 
consisting of a silver plate and pointed lever in his 
underground observatory near Rome, and noticed that 
the telephone gave out sounds which w'ere unmis- 
takably the effect of seismic movements, and when 
afterwards the apparatus was tranferred to Vesuvius 
and came under Palmien’s observation, a general 
agreement between the sounds in the telephone and 
the records of the seismograph was observed, but the 
difficulty of separating sounds due to other causes 
seems to have stood in the way of further develop- 
ments Nevertheless, the authors think that the 
microphone may be made a seismograpluc instrument 
of great sensitiveness 

An ingenious application of the microphone for the 
^detection of fire-damp has been made in Prance by 
Hardy Jf the sound waves of two pipes of equal 
pitch impinge on microphones connected in series with 
a telephone a clear note is heard, but if one of the 

K emits a but slightly different note (hero will 
iats heard in the tek phone Now if one pipe is 
on the bank and the other underground, the latter, 
if there be fire-damp, will be blown with air of a 
different density and emit a different note The tele- 
phone, by sounding beats will then give warning of 
the presence of fire-damp I he apparatus when 
tested with coal gas showed great sensitiveness An 
admixture of but o 1 per cent gave three beats in 
twentv seconds, and in idmixtuic of 1 per cent gave 
thirty beats in twenty seconds 

The memoir deals ven full) with the use of the 
microphone in telephony, including the production of 
graphic records such is ire given bv the instruments 
of Nernst, Lieben, Poulsen, and othrrs Also the 
use of the 'mic rophonc m wireless telephony is touched 
upon Du most directly useful p irt of the rhcmoir 
is, however a very full account of the work done 
by a large number of < \p< runtnlcrs m older to iscer- 
tain the best composition of the materi d forming the 
loose contut of the microphone, its mass, area of 
contact, specific prt ssurt and otlur determining 
factors as regards strength md clearness of sound 
The connection between the microphone and wireless 
telegraphy is not obvious, and thr author* deal with 
this part of tin ir subject very brn flv One sentence 
is, hoyvever, so interesting that it miy, in conclusion 
of this short review be quoted verbatim The authors 
say — 1 “ Mread) in 1870 Hughes his used the influ- 
ence of sp irk discharges on nucrophonic resistances 
for wireless telcgiaphy over a distance of 400 meters ” 

Gisbert Kapp 


SIR bDllAKD J RhbD KCB bR S 

T illy death of Sir Rdward James Reed on 
Novimbtr yo brought a long, useful, and highly 
distinguished career to 1 dose He was 111 his 
seventy-seventh year- full of activity, with mind 
as vigorous md interests m life and work is keen, 
as t*\cr He w is an active worker to the end 
hor the greater part of the last half-rent urv Ik u is 
the most prominent naval architect of his tnn< Hts 
influence during that long and import mt penod in 
the progress of naval construction was one of the 
most potent forces that shaped its development md 
improvement That influence was exernd not onlv 
by his work And teaching but also by const mt md 
earnest efforts from his earliest d iys to promote 
the scientific education and tr uning of young men 
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tor the pursuits of naval architecture and marine 
engineering and to raise the scientific standard and 
professional status of tltose important branches of 
engineering 

Edward Jame» Reed was born at Shcerwss in 
September, 1830 He received a thorough practical 
training in the Royal Doikyard there, .ind was ifter*- 
wards a student of the School of Mathematics and 
Na\al Construction in Portsmouth Dockyard, where 
he received the highest education the scienu of 
naval architecture that was obtainable m this country 
On passing out of the Portsmouth school he was 
given a subordinate appointment in ^harness Dock- 
yard, but he resigned this in lbs 2 * and went out into 
the world to seek his fortune fie became editor of 
the Mechanics' Magazine ind soon began to play an 
active part in literary and scientific cirdts One of 
his greatest services to the muse ot naval science 
was rendered in connection with the foundation of 
the Institution of Naval Anhitects in January, i8tx> 
This would hardly have been pt naiiablc, at that- 
time, but for the devotion and abtlit) with which 
Mr Reed performed the onerous duties of hoom irv 
secretary during the period of organisation, md those 
of set rotary for throe vears after 

Mr L J Reed was appointed Chief Constiuctor 
of the Navy in July, 1863 This appointment followed 
upon proposals he had made some time before for 
improving the design of rronci id ships The eirlwst 
ironclads of the Warrior, Mtnotaur, and other classes 
were found to be imperfect and unsatisfactory, and 
Mr Reed proposed a radical change of design bv 
limiting the armoured portion of the hull to what was 
mciely sufficient for the proper protection ot its vital 
parts— such as the compartments* 1 containing the 
boilers, machinery and magazines, the gun battery* 
the rudder head and steering gi ar^ and the water- 
line area before and abaft the gun battery Jins 
became famous as the ** belt and battery” sjstem 
and is, in principle, the system adopted in the 
design of battleships and armoured cruisers to-da) 

Jt enables the thickness of armour to be in- 
creased to a maximum upon a given si/< of ship, 
ind admits of the application of thick armour to 
ships of smaller dimensions than would otherwise be 
requisite The wooden ships hitter prise, Favourite 
and Research were ordered by the Admiralty to bt 
converted m accordance with Mr Reed’s pro- 
posals in 1862, and the design of the Bdhrophon 
followed immediately after he took office in 1863 The 
last-named was the first of a continually piogressivc 
senes of historical ships that led in direct line to the 
last of our armourdads which fought their guns upon 
the broadside, while the Devastation , the last battle- 
ship designed at the Admiralty by Sir Edward Reed, 
is the first in the scries of sea-going battleships, 
the heaviest guns of which are placed in turrets on 
deck, which now reaches Us latest development in 
the Dreadnought In these typicdl designs the lines 
which future progress fn battleship design would 
take are dearly indicated The design of the struc- 
ture of the hull in the Bellerophon was novel and 
ingenious It his been followed in all subsequent 
battleships and cruisers for the British Nav> , and 
adopted all over the world An important factor in 
Mr Reed’s success at the Admiralty, which the writer 
frequently heard him mention, was that he had as 
his principal assistants Messrs Barnabv (his successor 
for fifteen vears as Chief Constructor ot the Na\ v)> 
^P*nes, and Crossland, the best of hts old fellow- 
students at the Portsmouth school Ho alwavs said 
that without the aid of nun of the highest suentiiw 

ind*tcchmcal trmnmg, as they were his, achievements 
would have been impossible The value of their 
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scientific knowledge andtabfa ^al^onstrucUofi 
new and difficult problems ibtJng themselves for dpJvt£* 
were then continually prcseii rn ish pne of ,the $tr6ngett: , 
tion was so manifest as to ftpiralty 6f the jnetesshy 
proofs to the Board of Adnfool of nuval &fph?tec&$e 1 * 
maintaining an efficient schJpf detailed rcfefrfenee 1 to " 
Space will not adnut 1 Admiralty siting , tit>0 
Mr Reed’s work at thefe evhjfehco $ tals^ gHfcab * 
tfeven years 1863-1870, butijid of the scientific vdlue < 
activity and energy there, dU tye Tr&w#1oh& df 
of bis work, may be found ilcts {for those yeai^ He, 
Institution of Naval Archita^o — os the result of tfid 
Jeit the \dmipUy m July, 1 respecting the height' of' 
nmvaccentance of his view’s Ig ironclads th^ prmapdf 
freeboard requisite for baihnfiin turrets >30 deck — and 
guns of which were placed 7 t frOm'that timte 
practised ns a naval archJtetAlmbst immediately after 
to the last dav of his life, his views with regard * 
he left office the correctness * was proved m a tragic*^ 
to low -freeboard sailing $hipf Captain He Wa9 held 
manner by the loss of the t c world, and designed ' 
in high repute all over tHmaa, Japanese, Chilian, 
famous warship* for the Gcr, nts The last of these 
and othei foreign GovernmOar name of Sir E J 
with which the long-fanuh*,e Libertad and C<m- 
Reed is connected ar<* tWhihan Government by 
sfifnrum, built for the C* ms respectively, which 
the Flswick and Vickers fit; naw und^ttHd\* names 
now form part of our own slni^BpF attracted 

Triumph and Swift a tire The e s bedH^of the high 
much attention in naval circtlwer they possess upon 
speed and great fighting pensions, and they have 
comparatively moderate dim j vice Sir Edward Reed 

provid most successful on selihe Indian Government 
was also naval architect fori Crown Colonics, and 
and the Government of 1 hct>s of various classes for 
designed many successful shin 

thoM) Governments tenuous advocate, as we 

Sir Edward Rood was a strfehnical education The 
haic said, of scientific and tr a t Portsmouth, at which 
School of Naval C construction \ e d by the Admiralty in 
he was educated, was abolish cr leading members of 
1853, but he joined with othutects in 1863 to urge 
the Institution of Naval Arcl,es$ity for establishing 
upon the Admiralty the nec ffic training of young 
another school for the science engineers for the 
nival architects and manner the mercantile ship** 
Admualty scruc< , and'klso faction resulted in the 
vards of the country This | of Naval Architecture 
foundation of the Rcyal Sehoof South Kensington in 
and Mirinc Engineering at fading naval architect* 
1864 to which most of the I«ay owe their scientific 
and marine engineers of to-dpef Constructor of the 
training Mr Reed, as Ch^c the interests of this 
Navy, never failed to promotfoest and most popular 
school Hi was one of its ked through tho school 
lecturers, and those who pasj r first appointments to 
at that time owe to him theffifieir qualities could be 
responsible posts, m which tfenah advancement 
tested, and their early professiS* > Reed contested un- 
In 5873 Sir Edward (then M ^ “ 

successfully the Borough of HI 
election He was fetiucgcdl 
Boroughs m 1874 and forHCe 
continuously in the House of 
1895, and from 1900 until last | 
from ParlfAmenUry hfe He 
i86& and K C B, m iSSoj and 
sometimes as chairman, of 
rnittecs He was chairman ofi 
mil tee of 1884 which first mad^ 
lating the depth of loading ofl 
practice, nnd of the Manning ofkn>ont Cotnmi«4iondr 
1894 He was also the Goverq 


Parliamentary 
i u J the Pembroke 
I ?An 1 $80, and s&t; 
1 g/on« from 187^ to 
7, when he retired 
, made a C B in 
F Lj as member, and 
important com- 
Load-line Com- 
1 legislation for regu- 
shlps Aicc^ssful irt 
Ships Committee? of 
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yti&p DftVgitJfita^ed thfe cause of capsizing of the Daphne 
rifi/thg Clyde 1ft 1883^ Sir Edward was one 0! the 
of w, Treasury m Mr, Gladstone’s Govern- 

5 lf’ 1 $ 0 warq Reed was elected F,R S in *876 He 
tat upon the Council of the Institution of Naval 
Architect# from 1863, when he retired from the 
#ecf6tatyfihip, until his death, and upon th$ council 
of the institution of CiVal Engineer^ from 1883 to 
J896. I$e the recipient of very high Russian, 
Auxt^ian, Japanese, and Turkish honours and decor^ 
ations, ( Among the Works published by him at* 6 -* 1 " 
u ShipbuHd«ng in Iron and Steel,” 1S69 , ** Our Iron- 
clad ShiptJi '* 1870, “ Letters from RusMh in 1871 M T 
,M Japan, 1880, “The Stability of Ships,” 1884, 
“Modern Ships of War” (m collaboration with 
Admiral $fmpsonA 1885 f 41 Fort Minster, MP r ” a 
noveJ f r885»; ^Corona and other Poems,” 1857, and 
” Poems, ” 1902 He was also the author of numerous 
papers in the Transactions of the Institution ot Naval 
-Architects and other professional institutions, and of 
two Important papers, 44 On the Relation of Form 
and Dimensions to Weight ind Material m the Con- 
struction of Ironclad Ships/' whuh ueie communi- 
cated to the Royal Society by the hte Sir George 
Stokes, and are published in the Philosophical Trans- 
actions of 1I&6& ru^d 1871 He was also the proprietor 
and editor of the- quarterly magazine Naval Science 
from 1872 to 1875, and contributed many articles to 


its page* 

1 he Subject of this unptrfi 1 1 memoir w is not 
merely a great naval architect, but a man uchly 
endowed by nature with many and varied gifts He 
was cheerful and sanguine m disposition, with an 
attractive and impressive personality, and unusual 
force and independence of character* He was lucid, 
graceful, and fluent of speech, and one of the iblest 
and most effective speakers and controversialists of 
his time He long commanded public attention as 
man of science, politician, orator, and author, and in 
the last-named capacity he had the unique distinction 
of earning laurels in fields so far removed from those 
of his severe professional labours as poetry and 
romance No one wa^ more popular or more 
genuinely admired among his professional brethren 
and cftiklicn for hrs great abilities and accomplish- 
ments, and his genial and sociable n iture, than the 
late Sir Edward Reed Francis Elcar 


NOTES 

A Reuter message from Stockholm st ites that the formal 
distribution of the Nobel prices took place on Monday 
evening Prof Moissan, Prof Thomson, Prof Golgi, and 
Prof Ramon y Cajol each received the prize diploma and 
a gold medal from the King of Sweden in person Each 
prize this year amounts to 7659/ Prof Thomson's prize 
is awarded to him for his researches extending over mam 
years into the nature of electricity, and Prof Moissan’s 
for his experiments m the isolation of fluorine, his re- 
searches regarding the nature of that element, and for the 
application of the electric furnace to the service of science 
Pro/s Ramon y Cajal and Golgi are bracketed for the 
medicine prize on account of their works dealing with the 
anatomy of the nervous system 

Thb Government geologist of South Australia reports 
thaf the discovery of corundum in the Farina district is 
Hkely to be one of considerable value The corundum 
occurs in metamorphic 3 chist, the proportion in the nxk 
amounting in places to 10 per cent to 35 per cent 
Tut American piad brings the announcement of the 
death* otl^ November 23, of Dr i William & Chandler, 
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emeritus -professor of chemistry at Lehigh 1 University, at 
the age Of sixty-five years Dr Chandler taught for many 
f ><ars in tjie Columbia School of Mines, and was the author 
of several important works 

In an article in the Pall Mali Gazette (December 10) 
with the somewhat sensational title of “ The Approaching 
Conquest of Cancer,” Dr Salctby states that several cases 
of cancer have been cured or much improved by injections 
of trypsin, one of the pancreatic ferments a method of 
treatment suggested by Dr Beard, of Edinburgh Even 
if this be correct, howeyer, it by no means follows that 
ennetfr is to be tonqueied in the near future, and the 
premature publication of such details as these in the public 
Press serves no useful purpose 

Mr W R Butibnsmaw, who has been scientific 

assistant on the staff of the Imperial Department of Agri- 
culture for the We9t Indies during the last four years has 
been offered the post of botanist in the Agricultural Depart- 
ment of India He will vacate his present post as soon 
as his suclcssoi has been appointed 

lpE annual conversazione and exhibition of new 

apparatus arranged by the British Elecirotherapeutic 
Society will be held in the small Queen’s Hall on Friday, 
December 14, from 7 30 p m to 10 30 pm Ihe exhibition 
will be open from mid-day 

We learn from the Chnmit and Dnigf*i\t that a wealthy 
landed proprietor named M Audrac who died recently at 
Le Lut, near Dragutgnan, has left the Pasteur Institute 
the whole of his fortune valued at the equivalent of 50 oool 
at least Interviewed on the subject Dr Roux, the 
distinguished director of the institute, stated that he had 
received a visit from a lawyer, who informed him that a 
will had been found bequeathing the whole of the pro- 
perty to the institute The reserve, however, was made 
that another document might possibly come to light making 
various bequests or otherwise disposing of part or whole 
of the property , consequently Dr Roux savs that some 
lime must elapse before the Pasteur Institute can know 
definitely how it stands with regard to the inheritance 

By the death of Mr John Ward, of Longton, Staffs 
British geology has lost 6ne of those quiet, earnest 
workers who, in the midst of their other duties, achieve 
so much for science Mr Ward was an original member 
of the North Staffordshire I icld Club, and one of the 
most regular and valuid contributors to its Transactions 
In 1874 he was elected a Fellow of the Geological Society 
of London, and in 1898 he was the recipient of an award 
for his work upon the fossil fauna and flora of the North 
Staffordshire Coalfield As a collector, Mr Ward was the 
happy possessor of a spbmbd enthusiasm tempered with 
sound knowledge a large p^rt of his collection of Coal- 
measure fishes is now in the British Museum (Natural 
History) While attending to the conduct of his business 
and devoting his spare tmte to geology, Mr Ward yel 
found it possible to take a prominent part m the duties 
of citizenship He will be missed greatly by students of 
Carboniferous faunas, not in this country alone, but by 
his mimciou? friends abroad 

The following telegram, dated Bombay, November 20 
has appeared in the public Press — “ Dr von Lecoq, a 
scientific emissary of the Prussian Government, has arrived 
safely Srinagar after a }ourney through the most remote 
parts of Central Asia He has brought with him a 
quantity of highly interesting pointings on slum), the 
backgrounds in martv cases being of gold leaf as in Italian 
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work, and a number 0/ manuscripts in ten different 
languages and one wholly unknown tongue Dr, Lecoq's 
discoveries probably constitute the greatest archaeological 
find since the days of Layard and Rawlinson " Dr 
von Lecoq will probably not be over -pleased with the last 
<ientence of this lelegrAm, for the wording of which he of 
course is not responsible He had been sent to explore 
sites in Chinese Turkestan like those discovered by Dr 
Stein some years ago , Dr Stein published his discoveries 
in his well-kqown book rt Sand-buried Cities of Khotan '* 
(reviewed in Nature of July at, 1904, vol lxx , p 275) 
Dr von Lecoq has evidently trodden successfully in Dr 
Stem’s footsteps, and has, judging by the description in 
this tefegram, found antiquities of the same type as those 
brought back by the earlier explorer, and now exhibited in 
the British Museum To compare with the epoch-making 
discoveries of Rawlinson and laynrd the work even of the* 
pioneer of the archaeology of Turkestan Pr Stein, would 
show great want of a sense of proportion Such eom- 
p irieons ore ilwjvs odious, and ofUn, as in this particular 
instance, simply silly 

The eighteenth annual dinner of the Institution of Flec- 
frical Engineers was held on December 4 The president 
Dr R T Grlon brook, 1 R S presided over a dis- 
tinguished company Mr H Babjngton Smith who pro- 
posed the toast of “ The Institution of Electrical 
Engineers/* pointed out the good which has betn done by 
the visit of foreign friends in the summer, one of the 
results of which was the establishment of the International 
Commission for the Standardisation of Hectricnl Nomcn 
clature and the Rating of Electrical Machinery under ’he 
auspices of the Institution of Electrical Fngmrers The 
recent growth of wireless telegraphy was then compared 
with that of what might be called ordinary telegraphy 
In 1825 a telegraph Ime was laid for a distance of about 
eight miles, and this might be regarded as the starting 
point of ordinary telegraphy I ittle advance was madf 
during the next ten years, and it was more than forty 
years before tdegraphy across the Atlantic became prac- 
ticable Wireless telegraphy, on the other hand, was put 
into practical implication in loss than ten venrs from its 
beginnings, and the crossing of the Atlantic will probably 
be satisfactorily accomplished in less thin fortv yrars 
The president, in replying nferred to tin nblet re- 
cently unveiled by Lord Kelvin in memory of MicharJ 
1 araday in the building (formerly a chapel in which 
h araday worshipped) of the National Telephone Company 
at Barnsbury, London N It Is seventy-five years since 
Faraday first published a description of his original 
magneto-electric machine Progress has indeed botn great 
since th<n, especially during the last few yeais i he basn, 
upon which the subject rests has been firmly established 
by Farad iy*s disciples, Kelvin Maxwell and others and 
the progress has been great because the efforts of scientific 
and practical men have been combined in due proportions 
Lord Justice Buckley proposed 11 Science and Industries 11 
Sir Arthur Rucker, m responding said that science and 
industry uro mutually supplementary Tho general view, 
no doubt, is th it industry follows rather from science and 
the corresponding view is that science follows from in- 
dustry There js an element of truth In both views Verv 
frequently, indeed, great scientific discoveries follow from 
the efforts of those who arc interested in industry The 
two things are best closely combined A 

In No 1496 of the Proceedings of the U S National 
Wu^ urn (vol* xxxi , pp 569-501) Mr M Word Lyon 
porms out that the great anteatcr inhabiting Central 
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A trierica, lor which ha propose* the njmaa MyttMsajtkiMd 
central**, is readily distinguishable frojn the typitfli M* 
tridactyl la (or jubata) of Brazil by 
shown in the plate accompanying hilt paper, the ittost 
distinctive difference" between the skulls of the two form* 
is to be found tn the degree to which the froptah inter*- 
penetrate the nasals, the dissimilarity In thl* respect being 
very great It tvas only to be expected that detailed 'ex- 
amination would reveal local differences fn a type ragtag 
from Guatemala to Brazil 

No 1495 (vol xxxi , pp 539-508) of the Proceedings 
of the U S National Museum is devoted to a detailed de- 
scription, by Mr A Hrdlidka, of a collection of twenty- 
six skulls of the orang-utan obtained^ by Dr Abbott in 
western Borneo, twenty-four of the|p coming from the 
Sakalam River district in Laijdak Some difficulty was 
experienced In determining which specimens belonged td 
fully adult animals, the dentition affording no trustworthy 
evidence The best test, in the case of males, appears to 
be the fusion of the temporal ridges to form' a sagittal 
crest After recording measurements of a number of the 
specimens, the author refers to various dental abnormali- 
ties, such as the presence of supernumerary cheek-teeth 
and the diminution in the size of the hinder molars in some 
female specimens * v 

Two papers in the American Anthropologist (vol vdi , 
No 2, Apnl-Jupf*), the one by Dr J C ifMerriam and the 
oth«r by Prof F W Putnam (td^whom we are indebted 
for separate copies of both), deal with recent cave-cxplor- 
atton in California, mid the evidence thereby afforded in 
favour of the existence of Pleistocene man m that State 
The mammalian fauna of Mercer’s, Potter Cieek, and 
Samwel Caves (which appear to be the most important 
of the group) has been desenbrtf in various papers by 
Messrs E L burlong and W J Sinclair, who have re- 
corded remains of tho ground-sloth Megalonyx and of two 
remarkable new genera of ruminants, Preptoceras and 
Lucefatherium which seem to show evidence of afhnitv 
both with the musk-ox and with tho Himalayan and 
libetun takin (Budorcas) In some of these caves it 
ippears to have been the custom of the natives to throw 
in the bodies of their deceased 1 datives, and the bones 
remaining from these appear to be younger than those of 1 
the ground-sloth fauna The motd important evidence of 
the coexistent c of man with the latttr is afforded by certain 
polished and pointed bones, a small percentage of which * 
arc perforated Many of these bones recall those found \n 
the shell-mounds although they are less rough, and some 
may be portions of Eucera thorium skeletons Stone- 
payments showing unmistakable evidence of man’s handi- 
work occur m the caves, and in Prof Putnam’s opinion 
these are probably of Pleistocene age According to the* 
same authority, two perforated bones figured In his paper 
“ are sufficiently important to warrant the belief that man 
inhabited the vicinity of the caves at least as early as the 
latter part of the Quaternary period ” 

Prok Kellogg, of the Stanford University, gives m 
Science of November 23 a short account of a preliminary 
investigation conducted by Miss L Ramsay under his 
direction as to assortative mating, in nature, between 
individuals of different varieties of the lady-bird Htfpa* 
datnta converges Th« investigation was interrupted by 
the great earthquake, but from sixty cases noH*d it is con- 
cluded that the matings are “wholly oon-selective , they 
*re chance matings ” This conclusion is not, however, 
quite in accordance with the numbers given I* the text, 
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4 l far ns they go, indicate a certain degree of 
tiorrjogamy, and it t» to bo hoped that the investigation 
will be tfiken up again next >ear with the view of obtain- 
ing sufficient observations to warrant a more confident 
conclusion 

A preliminary notice of the Ramie Growing Association, 
formed with the object of fostering the industry in this 
fibre, has J>cen received from ihe honorary secretary, Mr 
D EdWards-Radclyfle 

The list of seeds of hardy herbaceous plant* and of 
trees and shrubs available from Kew for exchange with 
tjotomc gardens has been published as the first appendix 
to the Kew Bulletin for 1907 t 

In view of the fact that there is an import trade of 
sugar* uito India exceeding a quartet of a million of tons 
per annum, it is difficult to realise that nearly one-fifth of 
the world's output of sugar is produced in the Indian 
Empire chiefly from the sugar-cane and also from certain 
palms In the course of ^an article on the subject in 
rroptcal Life (November) the annual production in India 
is roughly computed at three million tons, ind if more 
efficient methods of extraction were 


exceeded alt previous recoids Other minerals for which 
returns of production are given are, in order of import- 
ance, petroleum, salt, saltpetre, manganese ore, mica, 
rubies, jades tone, graphite, iron ore, tin ore, chromite, 
diamond*, magnesite, and amber Incomplete returns are 
given for alum, arsenic ore bauxiU, borax, building stone, 
clay, copper ore, cornclhn, corundum, garnet, gypsum, 
limestone, marble, slate, steatite, and tourmaline In the 
same Issue Mr F Vredenburg gives a detailed account of 
NutnniuUtes Douvtllet, an undescribcd species from Kachh, 
named in honour of the geologist whose researches on the 
Foratr nlfera have thrown so much light on the classifi- 
cation ot Ihe Tertiary system Ihe paper concludes with 
a summary of the zonal distribution of Indian Nummufites 
Mr J Malcolm Maelaren gives a detailed description of 
some auriferous tracts in southern India, in tirntorv under 
British administration or within the Nizam’s dominions 
ihe paper is accompanied by a coloured geological map 
of^the Gad ig auriferous belt, Dharwar district In this 
goldfield thp extensive old workings are of great interest 
Numerous sin ill verticil shafts, 4 feet square, were sunk 
by the ancient workers to the dip of the veins, often not 
cutting the vein until the shafts were 80 feet in depth ihe 



/hate J M Mttclartn 

Ancient Rock Mofttrs, with Pestles, near Sangli Mines, Gftdftg 


adopted this amount could be 1 irgcly 
increased Among various references 
to rubber in the journal, a note on 
block rubber indicates the advantages 
attending this method of preparation 
over the previously belauded biscuit, 
and an article on Ceara rubber refers 
to the hopeful expectations of estab- 
lishing the tree m various parts of 
southern India A short account of 
Mr W Fawcett’s efficient work in 
Jamaica accompanies his photograph 
that is presented in this number 

A flora of the State of Washing- 
ton, prepared by Mi C V Piper, 
forms vol xi of the Contribution* 
from the United States National 
Herbarium Partly owing to the sea- 
board position of the State, the 
flora presents numerous ecological 
features of interest that are described at some 
length and lavishly illustrated Six important zones arc 
distinguished, the upper Sonoran area coextensive with 
the sagebrush, Artcmtsta tndentata , the humid transition 
where the red fir, Pseudotsuga tnucronata , is dominant 
the ahd transition irea characterised by prairies of 
Agropyron sptcatum Or forest® of Ptnus pondetosa , a 
Canadian zone where Pinas monUcola grows, a Hudsonian 
or sone of Abtes hwmear^a, and an Alpine region The 
systematic enumeration shows a preponderance of Com 
posltas, in which order Senecio is an important genus , J 
among other large orders, Castillejn, belonging to the j 
Scrophulanacese, Lupinus and Phaca, to the Legummos®, ( 
are characterised bv a considerable proportion of endemic 
specie* 


veins were then followed on the underlie with great 
assiduity to a depth of at least 300 feet Abundant relics 
of mills for crushing quartz exist Those of most frequent 
occurrence were essentially rock breakers, in which the 
quartz was broken to the size of a walnut They ate de 
pressions 6 inchrs wide and 4 inchts deep in hard rock 
Into these mortars there fifted rude stone pestles 0 inches 
long, and sufficiently thick to be grasped m the hand 
The Gadag goldfield is ext eptionally well situated for 
economic working, and is of special geological interest in 
the occurrence of its gold-quarlz veins in argillites In 
the last paper Mr R R Simpson records the abandon 
mtnt of the collieries worked by the Government of India 
at Warora, Central Provinces, in consequence of t seuous 
subsidence that took place on March 38 


ll« current issue of the Records of the Geological 
Survey of India (vol xxxiv , part il ) contains the statistics 
of the mineral production of India during 1905, by Mr 
T D Lji Touche The total value is given a? 5*707,956/ , 
which is 350,116/ m excess of that for 1904 Nearly everv 
item shows an increase Gold, with a value of a^ibpqOfi/ 
takes the first place, and coal, with a value of 1,436,951! , 
the second The output of coni, 8,4,17,739 tons, has again 
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TaTiiek Guii£akuz L*n/a SJ , assist int director of tht 
Bcten Observatory, Havmia writes taking exception to thn 
j statement in these Notts, in Nati re of Oitober 25 (vol 
Ixxiv , p 642), that the great hurricane of Ortobei 17 had 
, burst over Cuba “apparently with little nr no w truing ’’ 

1 Ihe note was bised on the rallied reports whxh stxLed 
l hat bather Laurent Gangoiti had telephoned to Columbia 
Camp in hour before the storm burst announcing it* 
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approach from the information now supplied by Father 
Guti^rrcz-L'mza, it is clear that both in the local news- j 
papers and in messages to the U S Weather Bureau at 
Washington, bather Gangoitt had on October 12 announced | 
the existence of a cyclonic disturbance south of Barb ido* , , 
un October 16 that it was about 500 miles south of 
Havana at b ft m October 17, tint it was approaching 
western Cuba -ind moving towaids Horida, and at 3 pm 
of the same day that the cyclone was nearing Havana 
prpvince The storm reached the city of Havana at 
10 p m Fho word “ apparently ” in the note was in- 
tended to cover any possible imperfections m the hurried 
early report* of the calamity With the information bear- 
ing upon the predictions of the approach of the ntrent 
hurricane towards Havana, Father GutuTrez-Lanza has 
forwarded an interesting brochure on 4 ‘ The Pioneer lore 
casters of Hurricanes ” by the Rev W dtei M Drum, S J , 
of Georgetown University 

In jfcugmeeftng (vol lxxxu , No 2135, December 1) far 
H Barcharts gives illustration* of the sand-blast apparatus 
usid for testing building materials at Gross-I ichterfelde 
Institute ^uinc results of tests are given showing that 
the new nu I hod gives ustful infoi mation with reg lrd to 
the power of resistance to wear in practical use, and to 
the quality of road and floor materials 1 he duration of 
ihe exposure to the sand fdast has, after many experiments, 
been fixed at two minutes, the steam-gauge indicating a 
pressure of two atmosphtres This short time suffices to 
gl\e a good indication of the structure of the materials 
tested and their resisting qualities The sand used is a 
n itural quart/ sand of fine and nearly .found grains, pro- 
cured by washing and drying the original sand md pass- 
ing it through a sieve with 120 meshes per squire cent! 
metre, or about 774 mesh* s per square inch It is the 
waste from the German slandaid sand used for testing 
Portland cement the grams of which pass the sieve of 
sixty mi shey, and are retuned on the save with 120 meshes 
ptr squat e inch Granite from Malmo lost 009 cub cm 
per square cm , blnst-furnau slag Bochum, o 12 red 
pme uio, and linoleum o oa* 

Sicsor Guido Bordoni-Ufcredu^i gives a summaiy of 
smitary progress in Milan, accompanied ' by diagrams of 
statistics of death-rates, particularly from infectious 
diseases, durtng the past thirty years The paper is pub- 
lished in the Lombardy Rendicontt, xxxix , 14 

Prof Iemistocue Cai zecchi-Onesti, writing in the 
Rmdtccnti of the Lombardy Institution, xxxix , 14, re- 
garding the discovery of the coherer, directs -ittention to 
his experiments made in 1884, before Branly had worked 
on the subject He further points out the important part 
played by Righi in the discovery of wireless telegraphy 

In the American Journal of Mathematics , xxVm , ^3, 
Mr F J B tordeira discusses the analogy between 
guoscopes and cyclones The author considers that the 
oscillations of a gyroscope have a close analogy in the 
motions of cyclones ibout a position of equilibrium It 15 
ilso suggested that the frictional couple due to cyclones 
tends to accelerate the earth's rotation, and that the 
effet t is cumulative, though it should be noticed that the 
only possibla result is the transference of angular momen- 
tum between the atmosphere and earth, and that the 
tof 1! angular momentum of both cannot be altered 

*In the Proofings of the Royal Philosophical Society of 
Glasgow, under the titfe ** Solution of Physiol Problems,” 
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Prof Apdrew Gray, F R S , discu«e« two prnW^hf# In 
theory of attractions Ihe first 1$ the detenrdriatlpn o(^ 
the attractive force between the two halves of a sph£rO of> 
gravitating matter, the sutfaees of ecpifll deputy 1*ing: 
concentric spheres Iho problem for the Case of uniform 
density was soWed by Prof Fait in a very simple Way t>J* 
considering the hydrostatic pressure on^ suppdeitiCrt 
thnt the spheie was fluid frf the present/ paper three 
mtthods arc considered, namely, the hydrostatic methods 
a ^method based on Gauss V well-known theorem <>f the' 
flux of force over a Uosejj; surface* and 9, third baaed oh 
a simple theorem according to which the attraction betweetr 
two concentric hemispherical shells Is the same as if the 
mass of the inmjr shell -were concentrated at the centre 
The second part of the paper consists in a re discussion 
of the problem of the attraction* of ellipsoids, with some 
historu ul notes and alternative methods of treatments 


The number of the Journal of the Chemical Society 
published on November 29 contains abstracts of several 
mineraloglc'il papers One of these (F ZapibomnI) de- 
scribes crystals ot gobna deposited by sublimation on the 
*uoria at the <dge of^the crater formed as a result of thf* 
eruption of Vesuvius in April This galena appears to owe 
its origin to the action of hydrogen chloride on the vapour* 
of lead chloride An abstract (F Hussak) describes tho 
bcan-shupcd prbbles considered to be a good indication 
of tlie presence of diamonds, in the alluvial gravel* at 
Dnmamma, Brazil Ihev include two new mineral 
species and consist of barium atunnnium > phosphate, 
rninn d gorceixite strontium aluminium sulphato-phosphatc* 
named harttite , and lead aluminium phosphate, probably 
identical with plumbogumrmte An abstract of a paper by 
Mr \ Pauly describes a new mineral of the zeolite group 
from Hainburg, Lower Austria, and another (G d’Achiardi^ 
deals with a similar mineral from Elba 


Messrs W Heffer and Sons, Cambndgc, hive pur- 
chased the mathematical library of the late Prof Joly, of 
Dublin, and the botanical library of the late Prof Marshall 
Ward, of Cambridge Catalogues of the libraries arc in 
preparation 

We have received a copy of an important contribution to 
the American Anthropologist (vol vui , No 3, July- 
Septembcr), which has been published separately The 
paper, which was presented by the American Anthropo- 
logical Association *o the International Congress of 
Americanists held at Quebec this year, deals with recent 
pi ogress in American anthropology, and is a review of 
the activities of Institutions and individuals from 190a to 
1906 

Every attempt to increase the number of people with an 
intelligent interest in science deserves encouragement Our 
contemporary Knowledge and Illustrated Scientific News 
continues its efforts in this direction, and presents it* 
readers month by month with accurate and raterestmg 
amounts of modprn scientific work prepared fcy writers in 
close touch with knowledge in the making In addition 
to illustrated articles, each issue of the magazine mcltlde* 
sections in which the progress made in the various brashes, 
of sticnce is noted in correct though popular and easily 
understood language 

The issue of “ Who's Who M for 1907 is even more com- 
plete than the edition of a year ago Its sire ha* been 
increased by nearly a hundred pages, and there are now 
1058 pages of short autobiographies of person* of import* 
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*W^wi It* file world of work and the world of s»ocietv 
iVoBjSnftjacq is give# to men of science who have added to 
xnowtedgOt and many foreign investigators are recognised 
equally with those of our own country There is however 
a sttfmng disparity in the amount of detail provided in 
the various flfe-histones while in the case of some 
Aniericsn sci^ptific vyorkers detail* are provided of earh 
step jn their careers and of their individual papers many 
Fellows of thp Roval Society supply the re xder with next 
to nothing about themselves , but as a whole 1 Who’s 
Who*’ fs ah indispensable work of reference,* and the 
editor is to be congratulated upon its completeness The 
table* which were formerly included with the biographies 
and were in fact the nutleus of the book are published 
separately in an extended form under the title Who s 
Who Year book, 1907 ” 


OUR ASTRONOMICAL COLUMN 

Comet iqo6£ {Thiele) - A new set of elements and in 
cphemeris for this comet computed by Dr b Stromgren 
appear in No 4138 of the Astronormschc Nachnchten 
The following is an extract from the ephemeris — 

Ephemerts 12k M T Berlin 


1906 

a (true) 
h m 

8 (true! 1906 

a (true) 
h m 

8 (true) 

Dec 14 

13 59 

+ 53 64 Dec 26 

14 35 

+ 58 24 6 

18 

22 

13 33 

>4 5 

+ 55292 30 

1 57 12 7 

15 2 

+ 59 *3 3 


On the Inst n juried date the brightness of the comet 
will be about half that at the time of disioveiy 
(mag » 8 5) 

The results of a number of observations of this object 
appear in No 4137 of the same journal 

Comet rqo6h (Metcalf) — Numerous observations of this 
comet are recorded in No 4138 of the Astrononnschc 
Nachrtchtcrt and an ephemeris and set of elements caleu 
tited by Hrrr M Lbell are also given 

Observing this object with the large equatorial of the 
Bordeaux Observatory on November 22 M P Tsclangon 
perceived two nebulosities near to his comparison star 
BD 3 0 696 Ihtse objects were easily visible and 
differed in shape the first bung elongated, with a length 
of about $0* ^d the second bung circulir with a 
diameter of about 20* Taking a and 5 as the equatorial 
coordinates of thtfc stir B D 3 0 696 thi c wrHinates of 
the respective centres of the nrbulostes it ith 30m 
(M T Bordeaux) on November 22 were 

0 — 649 5 + 6* and « 4 3s 5 a 20* 

but the various settings on the second object appeared to 
«ihow an hourly mover™ nt of *=+073 5*- y* On 
November 23 M I sclangon was unable to re discover thesi 
nebulosities 

On receiving the news of this observation it oceurted 
to Prof Kreutr that the nebulrs ties might be companions 
to comet 1906b and he then fore asked for observations 
of B D - 3 0 696 from several other observatories Prof 
MiUositfvich replied that he could find no ippendicrs to 
this star which was however unfavourably placed for 
observation whilst at the time of publication no other 
observers had been able to nnkr the desired observations 

A Meteokhe in tke Ati antic (October 17) — Ihe 
owners, of the Prince line of st timers have free veil a 
letter published in the Lwi,rpool Journal of < omnlerc 
(November 27) from Mr C B Anderson rapt un of the 
Ajrhqfl Prmce describing the fall of 1 meteorite observed 
by mm on October 17 Captain Anderson sa>s in the 
course of his letter — " On the evening of October 17 I was 
on the bridge With the second officer when suddenly the 
dark night Was as light as dav and an immense mereor 
shot comparatively slowly at first bee mse the direction was 
Do very perpendicular to our position then more rapidly 
toward* tba earth Its train of light was an immense 
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broad electrit-colouied band gradually turning to oninge 
and then to the coloui of molten metal When the meteor 
came into the denser atmosphere close to Iho earth it 
appeared, as nearly as it is possible to descube it hke 
a molten mass of motil bung poured oul Tt entered the 
wat<r with a hissing noise close to the ship ’ 

Some Remarkabic Smalt Nibii^t — I n No 4136 of the 
A stronOrrusche JSachrtchten Pri f Barnard deMribes and 
gives diagrams of, several remarkable groups of small 
nebulae which he has discovered since 1888 

In the first group there are six nebula* two of which 
were probably originally discovered bv Stephan in \ 
circular field of i6 / diameter The second group also 
contains six two of which arc remarkably small and arc 
elongited and several other nebulae were suspreted in the 
same field hrom the frequency with which these groups 
occur associated in isolated compact clusters Prof 
Barnard thinks there can be no doubt but that the members 
of each group art physically connected Both the above 
groups and two others found in 1889 and 1890 respectively 
were discovered with the 12 inch refractor of the I ick 
Observatory 

Another nebula whrh from its remarkable shape Prof 
Barnard has named the 1 Bug Nebula was discovered 
by him with a 4 nch refractor in 1880 This ohiet t as 
seen in the 36 inch rr tractor is a triple nebula having 
streamers running in a. north preceding direction from the 
two preceding components and two nebulous arches spring 
ing from the following component thus giving the whole 
the appearance of a ghostly beetle of some kind In the 
N Xt C it is dos gnated bv the numbtr 6302 

1 up Period oe 3 CcPHEt — bind ng that the observations 
tf iho int resting sp ctrcs<opn b»n*ry 3 Crphei made 
during iqoi and 1902 win insi flirirnt to fix the period 
with certainlv ilthough they shr wed that in all piob 
dulity it w is exceptional short Prof Frtst nadi arrange- 
ments to obtain sever*! sptctngrams on e ich observing 
night during the past summer and navv publishes a prr 
hminarv account of lh( results in No 4 vol x\iv of 
the Astrophystcal Journal 

As manv as twenty two prism platrs with an iv< r ige 
exposure of twenty minutes wen sc ured in ne night an I 
the preliminary d siuss n of th tital ws that the 

period of the stars rad al velouly is probablv very ne ir 
to 4h 34m 1 is Thf piovisional mi asurcs also indicate 

a range of velocitv of ih ut 34 1 m from ib ut +12 km 
to —22 km 

Somt sprailili im> s 12 the r 1 1 us of the orbital motion 
of th bright tonpen nl and the inchnatirn of the orbit 
to the line of sight suggrst that the bright hotly must be 
near ti the etntre f ^rn tv of the sysUrn and they also 
ruse the quest on is to whether the tw cemponents must 
not be nearly in cont ict Ind ( itiona pf the second com 

ponrnt spectrum suggest th it th diff re ce between th 
nngmtudes of rht two b d es mav be small 

If these preliniimry m asur s are confiimed the prrud 
of 3 Ccpliu s lv fat the shoi I st vet discovered for 1 
spectroscopic binary star 

New Varjamf Stars Bv th method of superimposing 
a nrgxtivf uprn a postive f ihe same region t iken on 1 
diffeitnt d ite Mi**s l mvitt has dsiovered twenty eight 
new variable stars in th leg n of (Ik Southern C ross and 
the Coil suk Two th is wrrp disccver d on 1 plate 
having the Oi 1 >n nr bull it its centre and one on a pi 1 
hiving the Pin ides lentral Trof Picketing remarks cn 
the paucity of vanabl stars m the vicinity of the PI miles 
ini st lies fh it the cnditions in th it region seem to fivour 
unusu d < nstancy in light Ihe position an 1 the nn s 
ot van il 1 tv of each of thfse thirty-onr var ill s aie gi\ 1 
in ( r 1 1 ir \ 1 cl Ific Harvard College Olseivatmv 

OnsiKVArioNs or Pircrnp in iqof hrom ( 1 1 N 

119 of the II irvard Cellcge Olisrrvatorv we I r th u 

nine idditienal photographs of Saturn sh vv ng 1 g s of 
Phocbr were obt lined with th 24 itnh Pr 1 tel p 
at Arequipa duting August and Septembei It ih 
photographs havr been mevutred aid the iimK it \k 
lions of the satellite in respect t ) Saturn ir gvn \ 
the Circular 
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IMERIC IN GOOSEBERRY MILDEW 

K r S Salmon, the mycologist to the South- 

•*" Eastern Agricultural College at Wye, Kent, is the 
'utive leader of an agitation against a mildew affecting 
gooseberries known as Sphaerothcca mors uvac 1 he 
fungus in question is of American extraction, and some- 
how it was introduced into Ireland about the year 1900 , it 
has since spread, has already effected much mischief md 
will undoubtedly cause more 

Jn Sweden it has, we believe, been very destructive, and 
quit^ recently it* presence has been detected in England 
Curiously enough, its introduction into Britain has been 
associated with the yellow-flowering currant aurcum 

1 his is a Californian shrub that has long been culttv ited 
for orn imental purposes in this country, and, up to this 
tipae, we have not heard of its being subject to the attacks 
of nuldfw 

It now appears that Continental groweis of goosebirrus 
make use of Ribes aurcum as a “ slock *’ whereon to graft 
th** « ommon gooseberry Standard gooseberries are by no 
me ins in gemrul cultivation in this country, -tnd we ire 
informed tint the use of Rtbes aurcum is being discon 
tinued owing to the circumstance tint it produces objection- 
abb suckers We do not know what object cultivators 
hid in using Rtbcs aurcum as t stock and indeed ue 
win not aware that it was so used until r< icntly, but from 
ih< (ireumstame already mentioned that tin golden flowered 
euriant his long been cultivated here without detriment to 
neighbouring gooseberry bushes, we may acquit it of anv- 
thmg but indirect participation in die spreid of the 
mildew 

Still in whatever way the pi st may hiw been intro 
du< ed we r innot but look upon it is a serious nutt* r 
I h* trade In ripe goosi berries is no doubt relatively of 
little importance, but the prices obtuncd in the mirket 
for “green goosebi rries ” enlv m the season art often 
ver\ high, and tin market gard* ntr who wa 4 deprived of 
this source of income wuutd suffer seriously In fan of 
these facts it is recommended that the imposition of all 
gooseberry bushes, especially of those “ worked on *' Rtlu s 
annum be prohibited ana that all bushes known to he 
flffoded shiiuid forthwith be destroyed bv fire 

ft is evident that such measures i ould never be 
1 flu icntly carried out by individuals If one grower in 
iny district proved negligent, all the cnrrfut ones would 
suffer from his dcfiult No svstem of Oovi rninent inspec- 
tion would be sufficient to keep out tin intruder Not 

the keenest mycologist in the world could guar mb e that 

no fungus sports were introduced even if the importation 
of gooseberry bushes were prohibited Not the most t \- 
I* i icnced mu roscopist could guarantee th it ill the fungus 
spores m i partuultr pi intation were destroyed bv the 
1 remation of the affected bushes The spre id of the 
Phylloxen throughout the vine growing countries, despite 
the most elaborate precautions, shows how im ffertive those 
precautions were At the sune time tin v c msed much in- 

eomenience and loss to the tr iders and others— a loss 

which was nil the more serious, as except in the rise 
of vines tt was wholly unnecessary 

it is to be hoped that if legislation on the lines pro- 
posed by Mr Salmon be carried out it will be adminis 
tered with due discretion othei wise the remedy mnv 
prove more injurious to the interests of the cultivator than 
the mildew itself In the meantime the Board of Agri- 
culture has issued a circular giving a description of the 
fungus and of its mode of life directing the attention of 
growers 10 the imminence of the danger and recommend- 
ing that iverv prn aution be taken in the purchase of the 
bushes especially those from Inland and the Continent, 
that all affected shrubs be forthwith burnt and that as 
a measure of prt c mtion spraving with Bordeaux mixture 
be carried out during the winter in the case of plants in 
any way open to suspicion I he Board states that there 
is it present no Uw dealing with the eradication of the 
pests of fruit trees and that it depends very largely on 
the action of the dealers and of the growers whether or 
not tl*e further development of the pest can be prevented 
*-$ince writing th* foregoing ri marks we notice In the 
Tutus of December 8 that Mr Ma^see has, at the request 
of the Board of Agriculture visited the neighbourhood of 
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Evesham, where he was told that the disease had existed 
for thirty years, “ and had qpt affected the fruit,” so that 
there Is absolutely 41 no necessity for panic f9 Panic Attd 
discretion are at opposite poles If we might offer advice 
to the gooseberry growers it would be that they should 
practise watchfulness and act with discretion 

RECENT PROGRESS Hi MAGNETSd.OPTICS A 

Rotatwn of the Plant of Polarisation close to on 
Absorption Band 1 

1 -J* ARADiVY S rotation of the plane of polarisation is ex- 
1 tremely smalt in all gases, also m sodium vapour 
Only within a very narrow range close to the Sodium lines 
the rotation is positive and very great, a fact discovered by 
Macaluso and Coibmo* In a recent extremely interest- 
ing paper Prof Wood has given measurements of observed 
rotation of four complete revolutions * This, however, was 
in rather dense vapour, at least dense in comparison with 
tfte vapour used in the experiments now to be described, 
in which vapour containing about one-milhonth gram of 
podium jx r <m * was used 

I he magnitude of the rotation close torthe sgdium lines 
is illustrated by measurements made by Dr Hallo in the 
Amsterd im Hboratorv It is clear that on both sides of 
an absorption line the rotation is in the same direction 
We may attenuate the vapour frtill further so that the 
doublet in the direction of the lines of force becomes 
visible What is the rotation, then, between the compo- 
nents of the doublet? 

It is easily deduced from Prof Voigt’s theory that in 
viry diluted vapours the rotation must occur, in a sense, 
opposite to that outside the components, and therefore 
negatively and also that it must be very groat In the 
case ol sodium vapour I had the pleasure to confirm this 
theoretical result, and to observe rotations of -400° 

In these experiments interference fringes in the spectrum 
were used, established by means of a system of Fresnel 
qu irtr wedges (a method used by Voigt Corblno, and 
others in similar rases) I will project these fringes on 
the serpen 

If a plate of quartz, which rotates the plane of polar- 
isation, is odd in the ray, you will notice i displacement 
of the fringes \ plate of glass has no influence, of 
course T have here a quartz plate which rotates the plane 
of polarisation through <jo q , and you will notice a dis- 

placement of half the distance between two fringes \ 
displacement of the entire distance between two fringes 
corresponds to a rotation of half a revolution 

Analysing the light by means of a Rowland gnting we 
ian product such a system of fringes for all Wave-lengths 
and can consider the rotation for wavo-Iengths close to 
ihe controlling absorption bands On the screen I will 

first project the fringes close to the sodium lines with the 

field off The dark vertical lines nre the sodium lines 

I h^y are broad because the vapour is rather dense The 
horizontal bands are the interference fringes With the 
magnetic field on, the image now projected Is 9*en 

You see how fast the rotation increases in the vlcimtv 
of the absorption lines, becoming more than i8o® closer 
to the bands In the interior of the bands only a hazv 
fringe is. seen A remarkable equation, first deduced bv 
Becquerel gives the law of the rotation The phenomenon 
is more beautiful as soon as the vapour is so thin that 
the doublet is seen (Fig 5) 

Outside the components of the doublet the fringe rises 
upwards , but inside the components the fringe has moved 
downwards , the rotation is negative there The rotation 
| is -90° for D, marly -180° for D It is very interest- 
ing to watch the movement of the fringes in the spectro- 
siope as the field is increased or the density Of the vapour 
changed ^ 

1 Di course delivfted at the RqjrI In million on Ftidiy» March 30, hj 
Prof P 7 eemnn Continued from p 140 

2 Zeemnn Proc Ac Science*, Amsterdam, M»y 190s Hallo, Town* 
Amt erdam 1907 Archiv N^**rl »«r a, T 10 p *48 1905 

i Macnluirt nnd Corbmo ComfiUt rtndus % cxxvjt , p 548 j8qS 

* Wood, Phi Mag , October 190s 

* Becquerel i A exxv , p. 679* 1B97 C/ nl*o Srhuater li The Tb*dn 
of Optica, pp 991-394, 1904 Siertfeitm, Proc Alt Amsterdam* 

r 499. >0** 
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l double Refraction and Resolution of the Absorption Lines 

Ifl tho *Oc<md place, we wiU now consider the double 
refraction which occurs whenever light traverses a vapour 
'at eight ajigt« to the magnetic field A plane wave with 
/ibratioo* parallel tg the field has a velocity different from 
that of a wave with vibrations at right angle* to the field 
It i* only do*e to the absorption band that the difference 
become* perceptible Sodium vapour m a magnetic field 
behaves is a double refracting crystal for light close to 
the sodium line* This result of Voigt’s theory was 
verified by him in conjunction with Wiechert in the case 
of dense vapours, and commented upon by Becquerel and 
Cotton 

With great density, and using the same system of inter- 
ference ^ands, the phenomenon assumes the appearance 
now projected Whereas the rotation of the plane of polar- 
isation was symmetrical on both sides of the absorption 
band, you see that the double refraction is not On one 
side of the absorption line sodium vapour behaves like a 
positive crystal, on the other side like a negative ono. 
With very dilute sodium vapour, and with a magnetic 
field strong enough to resolve the sodium lines, the theory 
must be extended There Is no difficulty here The 
observations made ^ by Mr Geest, as well as by myself, 
concerning the details of this double refraction, have fully 
< onfirpled Voigt’s theory * 1 

The slides shown always refer to one of the yellow 
sodium lines, and hence the structure seen is almost 
entirely confined to the extremely small region between the 
components of one line Ihe line D 3 splits up into three 
components in a moderate field The theoretic il course of 


ation We have only to measure the distance of the com- 
ponent of a suitable line It is not generally known that 






this distance can be mi asured with gnat ucui'iry (with 
an error of considerably less thin i per cent ) It is 
tlurrfurt, far easier, if a re- 
l<>f V lativcly high digree of accuracy 
^ i 1 1 H lS ncubbirj, to i (impure the in 

^ * -« tenMius of field bv me isuri ments 

of l he distance between the com- 
ponents than bv din it itiagm tic 
measurements 

All ini thods used for the 
measurumnt of magnetic fit Ids 
give us the inLtnsit\ in a point 
On the othci hind, the magnetic 
resolution of spectroscopic lines 
¥V ft * nn £ 1V0 Us *hi intuisilv in all 

% v , i ■£ point* tu/ongmg to a line 

Munovir, in this manmr we 
rn iki direct use of a proprrty of 
the item 


. * f / 


dcStble refaction is given in i diagram, next to it the 
result of observations is given (I Jgv 6 and 7) On a 
somewhat larger scale the ippe irann is as now shown 
with greater density the chamcterislic sinuous line under- 
goes transformation 1 he lino D, splits up into a quartet 
Besides the concave parts, you will now not in a line with 
a point of inflexion in the theoretical and in the observed 
curves 

Ihe same phenomenon i> again tllustr ited by the next 
slide, where also the change which occurs with greater 
density 19 manifest In a very strong field the line D a is 
resolved into a sextet Ihe inverse sextet can be readily 
seen with the means at our dispose! but the phenomcn 1 
occurring between thtst narrow -spaced components could 
only be seen with difficulty Only in very favourable 
circumstances Mr Geest observed the Image now projected 
AM the described phenomena are qualitatively in excel- 
lent accordance with Voigt's theory It is certainly very 
interesting that the theory is able to explain ihe compli- 
cated course of double refraction by the difference between 
the velocities of propagation of vibrations at right angles 
and parallel to the field 

Magnetic Resolution and Inhnsity of Field 
Let mo again refer to our first subject, the magnetic 
separation of the lines The magnitude of this separation 
is proportional to the intensity of the field in which the 
source is placed We mav, therefore deduce the Intensity 
of Che held from the magnitude of the magnetic separ- 

1 2 |MDian end G««t, Proc Acad of Sciences, Amsterdam, May, 1903 
D«£ubb*r, 1904 G«e»t, The*i«, Amsterdam, 1904, Archlv Nierl, % 6 t a, 
T (19, p 1905. * ' 

' NO. 19^7, VOL 75] 


\ (ill see hen a v uuum tube 
with snint mercuiv \\ « h< at the lube ind excite it with 
the coil A ou notit 1 thi hnlliunt fight which is how- 
ever, greatly increased wh< n the tube is 
pi iced in a magnetic fi< Id * For a gn<n 
density of the vapour tin n is k dehniti 
intensify of field for which the luminosih 
is i maximum You can see this when 
we put on the current in the electro 
magnet , the intensity of the field then 
rises gradually 

Wo projdi in image of the tubt on th< 
slit of a spectroscope Ihis spe^troscop* 
must b< so lrranged that to every point 
, of the slit there corresponds 1 point of 
the im ige I he blue line of mercury 

I (4JS9) resolves into a sextet Using this 
line, the field of a du Bois electromagnet 
with a pole distance of 4 mm is mapped 
out in tin spindle-shaped optic d magneto- 
I grams now shown (big 8) Wo may, of 

I course, (xiinguish the light of the inner 
j components In some cases a triplet will 
give more aceurite results The method 
sketched will, of course, only be applied 
in difficult cases So long as our spectro- 
scope* of great resolving power are rather 
tumbersome there is no practical apph , 

cation for the method By means of tho- 
method we may also study some questions as fo the way 
m which certain phenomena which accompany lu resolu 
| turn depend on intensity of field 

1 1 Piichen 'Physik Zet»chr I X 47 , 1 yr> 
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\V<* have no tiruf, however, to discuss thus further, 
be< auv 1 should like to refer to the important subject 
of rhf* 

Bthavtout of the Different Lutes m the Magnetic Field 

In many metallic spectra a number of lines occur which 
are closely related, and form so-called series of lines The 
important discoveries of Hartley, Liveing, and Dewar were 
followed by the discovery of series, owing to the m- 
<1# f'Ufguble effort* of Baimer, Kayscr and Runge, Rydberg 
and Sihustei 

The plate -shows diagrammatically tbe arrangement of 
the three connected series which are found in the spectra 
of the alkalies and other elements, 
and which are distinguished by 
Prof Schuster 1 as the trunk senes 
(Rayser and Runge 's “ Haupt- 

sene **), the main branch senes 
(Kayser and Kunge’s “ Zweite 

Ncben^ene ”), and the side br inch 
serjes (Knyser and Runge f s 11 Erste 
Nebefisene **) 

1 he laws of those senes are 
sunpkr than those governing 

acoustual vibrations They are of 
an entirely different character , for 
tnsttnee, the members of fuch 

series approach some definite limit 
of frequency, whereas the number 
of acoustical vibrations may increast 
indefinitely 

My first measurements already 
made it evident that lines of 
different series behaved entirely un- 
like each other* Hr nee the ratio 
of charge to mass could not be the 
same for all vibrating eler trons 
Runge and P ischcn have proved 
m a most beautiful ind systematic 
investigation 4 that all the lines of 
a tiunle or of a branch behave in 
the same manner this result was 
first announced by Thomas Preston/ 
but it is not stated to what decree 
of accuracy and for how many tines 
he investigated the subject 

All liras of the same series are split up m the same 
manner < £ all lines art resolved into triplets or all into 
nonrts Moreover, not only the geneial type of sub- 
division is the satm, but even the amount of separation 
when mauM-ired m oscillation frequency 

The second law discovered by these physicists is this 
That corresponding stries of different elements show the 
same type of resolution, and the amount of separation is 
th< same whin measured on the frequency *cnle 

In the oik dies each line of the trunk scries is double 

and we may speak of n 
twin trunk I he yellow 
sodium lints are a typual 
example The type of re- 
solution of the two lines 
is shown in the diagiam 
(big 9) Herd we have 
igain our old sodium lines 
m the field The some 
division occurs in all cases 
wht n twin trunks exist 
Substances so different in 
ilienmal behaviour us sodium copper, silver, and calcium 
(e g tht well known lines H and K), split up in the same 
manmr , and I think that evvn Sir William Crookes will 
be surprised to hear that his thallium lines are in the 
magnetic tuld only counteifeit sodium lines l can show 
you the splitting up of the^e beautiful thallium lines in the 

^ Slide 

1 Schuster, “ The Theory of Optics, p. a8s, 1904 

• Zreroan VirjJft«n Ak v WetcnechAppen, Amsterdam, DetxmbeT, 
1897 Phit Mag * February 1898 

» Rnnga end Piucbcn, Ber) Ak*d r AbhamJJungen, Anheng, jpOa Sit? 
benchte, Berlin, p 380, p 7*0 190a Bunge, ** Physik Zeitwbr , 
j Jahrgang, S 441 Reyser, Spektroscopie Bend a Kepiicl w , jjw 

4 Preston, Dublin Tnws. <a) 7, pp 7-99, 1899 
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With zinc, cadmium, mercury, dnd calcium, Uxjwd 
three main branches associated with each ot fete*. The 

amount of separation Is the same m each of these t^anch'^V 
The cvpe of resolution is shown in the diagtiun fWg ipL 
l can show you further lines of mercury, the triplet, "mf" 
sextet, the nonet Another example of the same 
Is given by a zinc line The next slide refers to aofshfe 
beautiful magnesium lines exhibiting the same three type*# 
of resolution (Fig, 11) 

We see that in these cases the simple {mage Of tax 
osullntihg electron does not apply l regret to say that 
the electronic theory cannot yet give us tbe explanation 
of the more complicated resolution* , even for the quartet 
we are yet in want of x 
model 

The laws discovered, 
however, seem to point to 
the conclusion that nil the 
lines of a series ire 
emitted by one oscillating 
system, that there arc 
therefore as many sern 
in the spectrum of a sub- 
stance as oscillating 
systems in its atom , 
moreover, that the oscil- 
lating mechanism is the 
same in different elements 
view advocated by Sir Norman Lockyir that the different 
elements have something in common The relation between 
these spectral series and resolution in the magnetic field 
is so close that wc may expect that the solution of the 
problem of tht series will give at the samb time the*solu- 
tion of the magnetic separation problem 

1 hat Lorentz’s theory is on the right track even m the 
case of the more complicated magni tic effects appears from 
tnc polarisation of the nonet *hown in the slide Three 
groups of vibrating lines here correspond to the three lines 
of the triplet The circular polarisation corresponds also 
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to that of th* doublet, indicating that it is always the 
negative cieitron which executes the vibrations There Is 
yet room enough for experimental work m extending these 
investigations In different directions and to other elements 
Much light on our present subject will be thrown un- 
doubtedly by the activity in adjacent chapters of physic*. 

I can only mention in this relation the extremely interest- 
ing experiments bv Lcnard and Stark on the centres of 
emission of different spectral series, and the important 
theoretical work by Drude 1 on the optical properties and 
electronic theory Maxwell has said, il an mteU^ent 
student armed with the calcutus and the spectroscope pan,! 

1 Drudc, Annaitn r/tr Phyilk t pp 657,9^ Bd 14,1904. 
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fciirdfy /ail td discdvei some important fact 1 about the 
itructure of a molecule ” I think this statement 
trttkaios as ttue now as it was thirty-two years ago There 
£ah he no doubt* T think* that spectrum analysis, and 
i^$p«cfatly the magnetisation of Hie spectral lines, will give 
4 clue to the inner structure of the atom I hope that 
I b#v* succeeded In imparting to you this my conviction 


THE ERUPTION Ob VESUUVS /V APR 1 I , 

, tqo6 

' f T'HE most complete published account of the eruption 
1 of Vesuvius in April last is due to the enlightened 
liberality of the French Government, which commissioned 
Prof Lacroix to study dnd report upon the eruption, and 
it in gratifying to find that this, is all other detailed 
accounts by qualified scientific observers of the eruption of 
Vesuvius, confirm* in every respect tho description which 
we were able to disentangle from contemporary newspaper 
reports and publish in our issues of April ia and 19 
As a result of Prof Lacroix's researches he has, in addi- 
tion to more detailed memoirs published or to come, com- 
municated to the Revue gdnirale des Sciences of October 30 
auid November 15 an interesting account of the result of 
his observations and deductions, some of which are suffici- 
ently interesting to deserve notice, m extension of what we 
have already published 

Ihe earlier stage of the eruption was of the Strombolian 
*ype, that is to say, the material ejected from the crater 
was formed bv 'the breaking up of molten lava it was 
consequently red hot, and Prof Me mill, who was watch 
?ng the eruption from Torre Annunziata, noticed that the 
mountain became covered, for from 200 metres to 300 
metres from its summit, with a continuous sheet of globing 
material, from which blocks incessantly rolled down to 
lower levels At oh 31m and again at ah 40m am on 
April 8 violent earthquakes were felt, corresponding 
to the most violent paroxysms of the eruption, accom- 
panied by a lowering of the height of ther cone and a 
change from the Strombolian to the Vulcaman type of 
eruption From this time onward the ejected material was 
less and less composed of fresh lava, and less and less 
incandescent, being composed, in increasing degree, of the 
old solidified lavas and tuffs of the cone 

For several days after April 8 the summit was hidden 
by a thick cloud of ashes, and when this cleared away the 
mountain was found to have changed its form from a 
pointed to a truncated cone, filer that left after the erup- 
tion of 1823, though not so low or with 50 lot go a crater 
When it became possible to ascend ihe cone it was found 
that the new crater was a true caldera, almost circular, of 
640 metres to 650 metres in diameter, surrounded by walls 
almost vertical, except at the top, where a steep talus 
reached up to the crest, and at the bottom, where a funnel 
shaped talus sloped down into a cloud of vapour escaping 
from the famerolcs The rim was irregular in height and 
getterplly sharp-crested, but cut bv a deep gap on the 
north-east, where, for some 80 metros, the crest was not 
only lower* but comparatively flat-topped , this gap faces 
the crest of Somma in the direction of Ottajano, where 
scoriae and ashes fell in quantity sufficient to crush m 
the roofs of houses, while the observatory, less than half 
ns far from the crater in the opposite direction, received 
tot a very small quantity of these same ejections Prof 
Lacroix rejects the explanation that this difference was 
polely due to Wind, and considers that he has established 
a case of oblique eruption, the average direction of pro- 
jection being not vertical, but mdined at a considerable 
angle towards the north-east 

The greater part of the material blown out from the 
crater fell on the slopes of the cone, which was covered 
piany yards deep with a loose deposit of fine dust, ashes 
tmd bipeds of all sizes Even before the eruption ceased 
the surface of this deposit began to be broken bv dry 
avalanches, which crashed down on every side leaving 
the cone deeply scored by n series of radiating vallevs, 
•Operated by ®tecp-$ided, sharp-crested ridges Later on, 
rain-water sinking into and saturating these loose deposits 
*et them In motion as the well-known mud lavas, the 
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mode of flow of which rtscmhhs closely that 6f the molten 
lava, and still later tho ram-water, flowing off the surface, 
formed torrents of more liquid mud which cut through the 
earlier accumulations of the dry avalanches and mud 
lavas 

The eruption was accompanied by a change in level of 
the land, but this was confined to the immediate neighbour- 
hood of the volcano, for the tide-gauge shows that there 
was no alteration in Ihe relative level of land and sea at 
Naples, while Prof Meriulli found an elevation of from 
30 cm to 48 cm between Portici and Vico Equensc* 
Of mmeralogical interest is tho new mineral, of which 
the hrst published description appeared in Nature of 
May 31, and the discovery of galen 1 as nn addition to the 
list of Vcsuvian minerals 


RUSSIAN OBSERVATIONS OF THE SOLAR 
ECL 1 PSF, AUGUST 30, 1905 

/^ONSlDFRING^the unfavourable weather conditions 
^ experienced by many of the oefipse parties last year 
the membeis of the Russian expedition in charge of 
M A Hansky , arc to be congratulated on the results they 
obtained, which have been leccntly circulated as a publi- 
cation of thi Pulkowa Observatory The obseivers were 
stationed at Alcocebre, on the Mediterranean coast near 
Valencia The central fine of totUity passed ilmost exactly 
through the station, and various local conveniences com- 
bined to render the. choice of sifi favourable to efficient 
observation On August 15 all the insUumenfs were re 
coned tn g»Kni condition and after observations had been 
made for determining tlu azimuth of the sun’s rising 
point, the various pillars and stands for the apparatus 
were erected 

Photographs of the corona were taken on two scales - 
small pictures with the Bredikhme double photographic 
telescope furnish* d with a Zeiss objective of 170 mm 
apertute and 800 mm foe il length, giving a field of iz r 4 
m R A and 8° 8 in declination, large pictures, for the 
delineation of hne detul tn the coronal streamers, with 
an objective of 5 inches aperture and 13 2S m foe *1« 
\< ngth, the fight being supplied from 1 coelostn 30 cm m 
diameter Spei troscopic observations of the corona and 
prominences were madi with a direct vision spectroscope 
without slit, and the pol iriscopic plmnomen i examined bv 
the aid of i Savart polariscope Mi asm ements of the sol ir 
radiation were taken with an ictmomefir ind actinograph 
of Crova’s pattern 

Near the time of ctfipse the sky became clouded 
over, but about a minute before totality the sun was seen 
in dear sky ihe corona w is seen five or six seconds 
before totality, and thi last rav of sunlight was visible for 
some two seconds probably through a d^ep vallrv in the 
moon’s limb This feature is also shown very clearly in the 
photograph of* the chromosphere arcompmying the report 
which is divided up into a series of bead-like misses at 
that particular place Visually the corona was seen of a 
brilliant, silver-white colour, its brightness increasing 
rapidly towards the moon’s limb The longest rays seen 
extended about one and a half lunar diameters, and were 
situated near the poles of the sun, one at the north and 
two very fine ones at the south pole The sky had a green 
colour, similar to that often seen about half an hour 
before sunrise Careful examination of the spectrum of 
the corona during one of the forty-seconds’ exposures 
showed that the continuous spectrum wes especially strong 
in the green, yellow, and rod, the latter region being so 
brilliant that it suggested the possibility of photographing 
the corona in ordinary daylight by means of suitable prr 
pared <olour screens 

With the polariscope the coronal fight was seen In fie 
strongly polarised dnd the conditions were such Hi it the 
dark bands were not visible on the sky surrounding ihe 
corona Ihe bands were mu<h stronger when tangential 
to the sun’s limb than when radial there appeued to 
be a rotation of about of the plane of pol msjtiun 
whfch may possibly be ascribed to the iction of 1 migmiu 
field round the sun 

Eight photographs of the corona were obi mud with 
the long focus telescope, the exposures varying fiom 30^4^ 
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seconds 1 he longest wore somewhat over-exposed near 
the limb, and showed structure to about three-quarters the 
lunar diameter Six photographs were taken with the 
Bredikhlne coronagraph, the first of which only was 
successful, most of the others beh>^ much over-exposed 
On the good plate the star p Leonis was photographed, 
thereby giving an accurate means of orienting the plate* 
for determining the position angles of the prominences and 
coronal sire oners These values are tabulated for the 
mure important streamers M Hansky considers that the 
results obtained confirm the idea that the corona varies, 
not only in form, but in brightness and spectrum, with the 
sun spot period During this last eclipse the brightness 
wan probably ten tunes that of the full moon, while at 
epoths of minimum spots the corona has only been about as 
bright as the full moon Owing to the sky being frequently 
clouded over, the 11 tmometru observations are of only 
small importance, but the ilinraitor of th< n cord obtained 
indicates that Crova’s instrument is vrry convenient for 
such investigations 

Shadow bands were observed before the commencement 
of totality rhi. direction of thor displacement on I he ground 
being from west to east They were badly defined at their 
pdgrs, but became more definite as totality approached 
Thiy app< ircd of a brownish tolour and moved with a 
vflotity of 2-y metres per second the motion being appar- 
t ntly ostdlatory ind not (r insl ilorv Their distance ipnrt 
was not more than 25 centimetres Other observations 
mule at Aniposta showed thi binds (o bt q— 7 cm wide 
ind 10 15 cm apart, the displacement In ing from north- 
west to south-east At the end of tot ditv the corona dis- 
appeared immedi itely, and no si adow bands were seen 
1 he simlighL appeared to return suddrnly, without anv 
gradual change such as w is obsiived before tot ditv 

Charles P Amur 


UNIVERSITY AND EDIK ATTON AL 
IN 1 ELI KjFNCF 

Omoki)- 1 hi following 1 v unmors h w< bun ip- 
pointul — In zoology Dr J \V Jenkinson Fxetn Colhgc 
in preliminary physhs, R L Haynes, Christ ( hurih, in 
preliminary chemistry H H H irtlev Bdhul College, 
m preliminary animal physiology Prof b GoUh, Mag- 
d den C ullcge in prelmunarv zoology, R W I Gunther, 
Mogdilen College in medicine, Dr A F Garrod Christ 
(hurih in organic chemistry N V ^idgwick, I tncoln 
( olUge in materia meditn, Di R Stoikmgn in anitomy, 
Pmf A fhomson, 1 xetor College m physiology Dr 
H M Vernon Magdah n GoIUge, in pathology, Prof G 
Suns-Woodhead , in forensic medicine, Dr H II Little- 
john in suigirv I) ’Arty Power CxeUr College, in 
obstetrics, J S Fairbairn Magdalen Colhge 

Dr J W Jonkinson, Fxeter College, his been appointed 
lecturir in comparative and rxpi rimental embryology 

V 1 ind say Glasgow Unmisitv, has been elected to a 
Hrakenbury scholarship m natural scieme at Balliol 
College 

An examination for a Rndi liffe travelling fellowship of 
the annual value of 300/ , tenable for three years will 
i ommrncc on February 26, 1907 Intending tandidates 
should send their names to the regius professor of medicine 
by February 9 

Cambridge —Mr A G Tansley assistant professor of 
botany at University College, London, has been appointed 
lecturer in botany in succession to Mr A C Seward, who 
has succei ded the late Prof Marshall Ward in the chair 
of hot m\ 

lhe Vice Ch incellor has published a further bat of 
donations to the htnefattion fund which has now retchid 
a sum of 96,400! 

Mr l (1 Bedfoid of Sidney Sus** \ College has been 
ippointi^d issisiant duuoiistrator it tht (aundish I aljor- 
ttor\ to hold oilier from | muary 1, 1007 to Srptembi r -p>, 

**« ? 1 
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Prof B Hopkinaon has been appointed chairman: bf tfcfr 
examiners for the mechanical science* tripos, 1907 

The Arnold Gar^tenberg studentship (*906) h^s beett 
awarded to A E Baker, Trinity College, for aiv essav 
entitled M A Critical Examination of Descartes 1 Philo- 
sophy of Nature " 

The special board for biology and geology has adjudged 
the Walsmgham medal for 1906 to W IS Agar* for hi* 
essay on “ Researches into the F mbryology of the Dipnoi/' 
ind W I Balls, for his essay entitled “ Studies of 
Fgvptian Cotton " * 

It is proposed that, m accordance with a reqomrhcnd- 
otinn of the general board of studies, a university lecturer 
in hygiene bo appointed for a period of five years, in con 
ucction with the special board for medicine, and with an 
annual stipend of 100/ payable out of the funds in the 
h inds of the State Medtune Syndicate 
Ihe authorities of Gonville and Cams College, having 
decided to close their chemical laboratory at the end of 
tht present academic yeuiL a syndicate was appointed on 
November 8 to consider tne assignment of a site tor thr 
extension of Ihe chemical laboratory The conclusion 
arrived at is that, of the sites available, the one site 
which is not liable to considerable objection lies between 
the (lumiral laboratory and the new medical schools, with 
a iruntage next Pembroke Street 

ihe antiqu \rian committee recommends that it he 
Authorised to hire in old malting house at Newnham for 
a period of five yc irs m which to store some of the collec- 
tions under its charge Ihe med for a new museum of 
ethnology ind irchaologv is indeed becoming pressing 
The University has issigntd a site for suth 1 building 
and n building fund ins been staited by Baron von lldgel 
curator of the museum but until that fund is very con 
siderably uugmrnipd the Uimeisity will ht tompclled to 
store away many of its treasures m a building inaccessible 
to students, and quite unworthy of the treasures it con- 
tains lhf committee also rccommuids th^t the numerous 
small sums which it receives from the financial board for 
the upkeep of the mustum be consolidated and that an 
annual grant of 420? be placed at its disposal for each of 
the five vcirs 1907 to rqu 


I he fourth annu d pri/e distribution of the Sir John 
Cass reLhmtal Institute was held on December 4, when 
Sir William Ramsay, Iv C B , F R S delivered an address 
and distributed the prizes The chair was taken by Sir 
Owpn Roberts, (hairnnn of Sir John Gass'* foundation 
In reviewing the work of the institute Sir William Rnmruv 
dwilt upon the scope and aims of those who follow the 
study of science with the view of rnakmg discoveries whose 
main ubjrit is to extend the boundaries of science and 
to gam knowledge, in contrast with those who on the 
one hand, restrict their work to duties of a more mechanical 
character, involving It ss responsibility ind ore satisfied 
J with the discharge of their daily t isk and witlfftho*©, on 
the other, who find their work and interest in the direc- 
tion and guidance of business concerns and in the qofttrol 
of their fellow-nun ihe comparative lewards and the 
nature of the successes of these various classes of worker*, 
were contrasted and the possibilities of the Institute In 
training students to fill one or more of these different 
spheres of activity were outlined Turning to the awards 
made on the work of the past session Sir William Ramsay 
advised students not to aim at prizes , if prizes come, weft 
and good hut they should not be the object of work 
The chief mm, he said, should be to get on wiBi the work 
in hand to do it as well ns possible, evrn if the labour 
brings no immediate reward, and to seek for knowledge 
for the great thing in life generally 1$ to be and not to 
get Previous to the distribution, Mr George Baker, chair- 
man of the institute committee, made a short statement of 
the work of the institute in which he pointed out that 
its relation to the industries of Cast I^ondon is beginning 
to be known md ippreuated by manufacturers artd ex- 
pressed the hope that it would in the course of time prove 
a real and ptogrosslve help 1o the trades ind Industrie* of 
the distri I 
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Rdyfcl feoclety, lune tt > — 1 The Pharmacology of lihyl 
<?hIond* k By D* E H tmblfty. 

Fean* year# ago -Dr, EmbJey published the result of an 
investigation into the pharmacology of chloroform which 
he haa earned out in the physiologic il laboratory of the 
University of Melbourne/ primarily with the view of 
elucidating the cause of those budden misadventures which | 
occur ip chloroform administration, and* more particularly 
during the early period of the induction of the aniEsthetic 
Dr jEmbley's work, however, covered the whole subject 
of the* physiological action of chloroform in 0 very thorough 
manner, and perhaps one of the most striking merits which 
It possessed was due to the fact that the experiments were 
conducted throughout with definitely known percentages of 
chloroform in the air respired 

The present work on ethyl chloride is conducted in the 
same quantitative manner, and with the same command 
of physiological technique, as shown by the excellent 
graphic records which illustrate the paper 

Ethyl « hlonde was first used as a general anaesthetic in 
1848 by Ileyfelder It subsequently fell into disuse, but 
was revived m 1895 Its position is intermediate between 
nitrous oxide and chloroform or ether 
According to Emblcy, blood absorbs more th in twice 
as much of the gQ9 as water undtr similar conditions, so 
that ethyl chlorine, like chloroform, evidently enters into 
loose chemical umon with the blood 

The first point ascertained was the dirtet effect of ethyl 
t hloride upon the mammalian heart 

Isolation of thr heart was obtained by ligation close to j 
the aorta of al) the systemic arteries, except the sub- t 
clavian By this procedure the circulation was confined to 
the hrnrt, lungs, ind one limb , the nervous system being 1 
cut off from its blood supply is insUnll) put out of action 
The pressure tn this miniature circulation was recorded i 
bv a manometer connected with one carotid aitery ‘ 


Ihc effect of ethyl chloride upon heart muscle, as is | 
the case with chloroform, and in contrast to ether, was 1 
paralytic, but the quantity of ethyl chloride vapour m the 
air required was mnetfiri times is great as that of diloro- 
form to produce comparable results ! 

Tho direct influence of ethyl chloride upon the arterioles 
wa* demonstrated by driving an artificial circulation hrst 
through the isolated lungs and then through the isolated 
intestine of an animal, and measuring the outflow before, 
during, and after the admixture of definite percentage 
of ethyl chloride in the air rhythmically pumped into the 
lungs 

The administration of air containing 20 per cent to 
30 per cent of ethyl chloride was found directly to 
paralyse the arterioles The effect upon thr* vasomotor 
system in the intact animal was studied by taking simul- 
taneous records of the arterial blood pressure and of the 
volume of various organs These experiments showed that 
with so per cent to 30 per cent ethyl chloride in the air 
respired, a considerable degree of paralysis of the vaso- 
motor system occurred 

Vagus Inhibition of the heart was found readily to occur 
when above 9 per cent of ethyl chloride vapour was present 
In air Between 10 per cent and 20 per cent Inhibition 
caused sudden fall of blood pressure and cessation of circu 
lation These effects upon the heart were due to stimuli 
passing down the vagi from the central nervous system, 
for on cutting these nerves the circulation was instantly 
resumed This sudden inhibition of the heart Was not, 
however, nearly so dangerous as the same effect easily 
produced by chloroform, for the direct paralytic effect of 
ethyl chloride upon the heart muscle is comparatively 
insignificant, *0 that In the majority of cases recovery of 
the circulation readily occurred if the administration were 
suspended 

The effect of ethyl chloride upon the respiration is also 
dealt with Ethyl chloride gradually reduces the rate and 
extent of the respiratory movements, and if pushed in 
sufficient concentration will ultimately lead to their ces9a 
tlon The same interdependence between respiratory 

i “TheCdumiion of Death during ths Administration of Chlorbform 
(fiviiifh Medical Journal , April 5 »nd K>oa). 
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activity and blood pressure was brought out, as had been 
shown by Leonard I till and the author, to obtain in 
chloroform poisoning Provided the circulation were main- 
tained, it was found nearly impossible to produce cessation 
of respiration, bn L directly serious fall of blood pressure 
occurred, owing to inhibition of the heart the respiration 
immediately became very shallow or ceiscd, but retumrd 
again directly the circulation recovered 

The primary danger in the ulnunistrauon of ethyl 
1 hlonde to dogs, ns in the case of ehlorofoim, is syncope 
from inhibition of the heart, brought about by the stimu- 
lating action of those drugs upon the rardiac-mhiblton 
centre tn the mpdulla As it 19 a stimulating action, it is 
more prone to occur in tho early stages of administration 
before these nerv< centres are themsdves narcotist d bv 
the drug 

Refractive Indites of Water and Sea-water ” Bv 
J W QifTord Communicated by W A Shenstwic 
F R S 

Reference is made lo pievious papers (Roy boc Pkm 
hebraary 13, 1902, ind March 3, 1904) The same special 
method of observation has been adopted Measurements 
of the refractive index of water for twenty six wave-lengths 
and of sea-water for twelve wavelengths arc contained m 
the paper Those of sea water were made for the pur|H>se 
of computing an under water lens since successfully con 
structed for submarine use The meusun ments were 
made at an approximate Dmperature of 15 0 C, but were 
also corrected by means of temper dun refrai tlon 
coefficients 

Thr error is estimated is in no else exceeding 0000035 
and in most cases not exceeding 0000015 The index of 
water for line D, reduced to 20° C bv the temperature 
coefficient, is 1 333032 Duf< t (*' Recunl de Donnies 
num^riqucs * vol 1 , p 83) givts 1 moi, as ihc mean of 
thp measurements of twenty-nine different observers for 
that line and temperature Th( measurements were made 
on the goniometer used befon ( loc cit ), but have been 
(becked by critical work on a much larger instrument 

The distilled walei was prepared in pi itinuni vessels by 
Mr Bousfield the sau-wtter was takm five miles from 
shore bv Lieut I R t* Evans, R N 

November 8 — On a Compmsated Micromanometer h 
By B J P Roberto ( ommunicated by Sir John 1 

Thomycroft, I 4 R S 

The pnnriple of 1h< gauge is simitar lo that of Sir W 
Siemens’s buthym<ter The instrument described consists 
of a U tube having the limbs oonmclul by a tube of 
small bore the motion of the fluid m this small-bore tube 
being rt ndertd visible bv means of an air bubble indt x 
Tho sensitiveness depends on tin ratio between the bores of 
the limbs and the connecting tube and also partly on the 
nature of the fluid employed The fluid should have 1 
low surface tension, and the bore of the connecting tube 
should preferably not t\ce»d 15 millimetre The length 
of the bubble should be mad* equal to the distance between 
the centres of the upright limbs — the n irtings will then 
he practically unaffected by changes of level , the readings 
are also indifferent to vibration or similar disturbing 
causes No fiend will pass the buhhlo provided certain 
precautions are observed — of these tho most important is 
keeping the rate of movi ment of the bubble from exrerd- 
certain limits An attachment for preventing loss of 
fluid Dy evaporation is suggested in some cases 

“ The Composition of Ihonamte and the Relative Radio- 
activity of its Constituents ” By Dr C H Btlchnor 
Communicated bv bir W Ramsay 

Various investigations on residues from the mineral 
thorinnite, carried out in the laboratory of S11 William 
Ramsay, made it desirable to analyse a large amount ot 
this mineral, and to determine how its radioactivity is 
distributed ov< r its constituents About 24 grams were dis 
solved in boiling nitric acid, and left only a small residue 
behind, which was then fused with hydrogen potassium 
sulphate The fused mass dissolved almost completely in 
water The solutions obtained were then tn ated in the 
ordinary way and separated m the various groups Pb 
Ui Sn, Sb, Fe, AI, Ur, Th, Ce, Zr, Ti, Cu, He CO 
and Water were quantitatively determined , the greater part 
of tho**e dements are present in vei\ sm ill quantities 
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I he dt term mutton of the more important ones gave the 
following results ^-PbO, 242 per cent , Fe, 0 ., 335 per 
u nt , Dr,O fl , 13)2 per cent, FhO,, 7096 per tent , 
Ce a 0 3 , 1 96 jx~r cent From 1 gram of the mineral 
& 1 c c of helium were obtained The original mineral 
possesses 8} 3 per cent of the activity of standard uranium 
oxide The greater part of the constituents proved to bo 
radio-active, though some only in a very slight degree 
Noad> 60 per emt of the Activity of the mineral is allied 
to the thon 1, about 9 per cent to the uranium The 
strong activity of the iron appears to be due to the 
prtM-ncr of Hahn’s radio-thorium The activity of several 
precipitates increased during the tune between two 
mtasuri menls, while others snowtd u detreasing activity, 
which sometimes even disappeared It may be assumed 
that the9e precipitates are so-called X-substames , one of 
them resembles in its chemical behaviour a platinum 
metal 

Zoological 7 Society, November 13 —Mr Howard 
Saunders, vice president, in the chair —A veiy young 
embryo of the okapi (OLapw johnstom ) obtained by Dr 
f David from a specimen shot in the Setnliki b orest 
Prof R Burckh*rdt 1 he object not bung well pre- 
mrved and m an early stage, it could only, be stated that 
*11 the particulars ascertainable were specially ungulate 
in character — Description erf n new species of turbellarian 
obtained during Dr W A Cunnmgton’s expedition to 
I>ako JTflng'wyika F F Uldlaw —list of a second 
collection of mammals made in Western Australia for Mr 
W E Balston, with field-notes by the collector, Mr h C 
Shortridge Oldfield Thomas This second collection was 
made in the Avon watershed, nnd consisted of about 350 
specimens, of which a fine series had been presented lo 
• he National Museum by Mr Balston In all, forty-twO 
species were enumerated, and of these Mr Miortrtdge gave 
notes on the distribution and comparative rarity at the 
present time, such notes bring of particular value in the 
<a«G of a disappearing fauna like that of Australia An 
ippendix dealt with a small senes obtained on Burner 
Island, Shark's Bay, on the north-west coast of Australia 
-Sixth instalment ot th< results of the Rudd exploration 
of South Africa Oldfield Thoms* and H Schwann 
4 his contained an account of the mammals obtained by 
Mr C H B Grant in the eastern Transvaal Iwentv- 
one species were represented in the collection, of which one 
was new — I he Mollusca of ihe Persian Gulf Gulf of 
Oman, and Arabian Sea as evidenced mainly through the 
< ollet tions of Mr F W Townsend, 1903-5 with de- 
s options of new specrc*, part 11 , Pclecypoda J Cosmo 
Melvlll and R ®t*nd*n A continuation of the ( numer- 
ation of the Mollusra of the above named seas published 
m the Proc Zool hoc , vol u , iqor, and completing the 
< italogut, the total number embraced being nearly sixteen 
hundred species many of these being found to be new to 
m lence Among the Pelecypoda, Tellma holds the premier 
place, most orders and firnthcs are, however, represented, 
nd the result is a very refined and varied molluscan fauna 
Some interesting forms occur among the Lardiacea, while 
ihe peclinidne show alliance and, in some eftses, specific 
identify with the Erythraean fauna, monographed by Dr 
sturany 

November 27 — Mr Howard Saunders, vice-president in 
the thair- Notes on the habits of the lesser horseshoe 
bal Ithtnolophui htppostderus T A Coward. This bat 
usually occupies different retreats in summer and winter, 
ind during the earlier period of occupation of the winter 
retreat sleep ^ not profound The bata feed probably In 
the cav i s or reireils and the food is at limes, rf not 
always, consumed when the animal is at rest and not on 
the wing When feeding it does not — probably could not 
-^make Use of the mUrfemoral membrane, after the manner 
or the Vespernhomd'e, but, as a substitute, the inler- 
bnrhial membrane is employed These facts suggest that 
the hibernation of this species, and probably of other cave- 
haunting bats, is not really a profound winter sleep —An 
accent of four species of Sblenidso contained in the collec- 
tions matjft by Mr Cyril Crossland in Zanzibar and British 
Fast Africa in 1901-2 FA Smith and H H Bloomon 
— Attempt to explain the existence of the so-called ** renal- 
portal ” system W Woodland —The anntomv of Centro - 
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phorus calceus W Woodland. 'The author deacjibttd^iv 
particular the anatomy of the alimentary tmet, ttniph/ 
differs in soverai re$phct$ from that t> f roosi '$$acbiftftir 
and, as regards the length 6f the bile-duct, from moist 
vertebrate* Mammals collected in f^prea flfld Quetpart 
{ Island by Mr Malcolm P Anderson for the Duke of Bed- 
ford's exploration of Eastern Asia Oldfield ThemM< 
The collet lion consisted of about rjo specimens, belong- 
ing to nine species, of which four wore described a* new 
Quel part Islund proved to contain ft v*ry poor mammal 
fauna and the only specimens obtained there w6re a 
1 Putor/us and a Micromys, both identical with forms fount} 
on the Korean Peninsula ^ f 

Linnean Society November 15 - Prof A W Hcrdman, 
b R S , president, in the chair — A series of tweftty-one 
specimens of Poly gala amarcUa, CranU, selected to show 
its wide range of form under various condttro/ia 
J Oryor- — The Fjaerlands Fjord, Norway H W 

■ Monckten During the past summer the author spent a 
fortnight at Mundal, on the Fjferlands Fjord, and ne had 
paid short visit* to the same place in previous years 
The fjord m n long arm running from the Sognft Fjord 
in a norih-easterly direction, and snow-fields lie near the 
fjord on both sides, though at a considerable altitude abovo 
it Muodal is about ninety miles from the open sea, but 
Kurus grow* well on the rocks and foreshore, and Mytilus 
and Cnrdium flourish The author considered, among 
other subjects, the question to whnt extent the snow-fields 
and glaciers of Norway can be looked upon ps relics of 
fho Glacial period 

Anthropological Institute, Nmonb rao —Prof W Gow , 
land president, in the chair —A visit to the Hopi Indians 
it Oraibi \\ Crswdton The visit took place in 

November, 1905 when it was late to travel across the 
plains of Arizona, but by starting from Canyon Diablo, on 
the Santa Fe route, with rela>s t of horses, the seventy 
milesi to Oruibi was accomplished in one day Oraibi is 
the mo*t conservative of Indian towns, practically un- 
altered bv Western civilisation, and shows examples of 
primitive life in our own days, several of the implement* 
used being ‘.till of stone , the bows and arrows and 
boomerangs arc also used for killing game One of the 

most striking characteristics of the Hopi men is their 
marvellous power of running , for this they are trained 
as children by one of the chief men, who stands on one 
of the Mesis and sees the young men take a twenty-mile 
tun before Commencing the day’s work The necessity 
for this was owing to thur fields being many miles distant 
from their homes Ihe r< suit 13 that a Hopi will some- 
time* run forty miles to his fields, cultivate them, and then 
run home agcun, all within the twenty-four hours In the 
house, which 1* built by the woman, she rules absolutely 
the children take the mother's name , the men weave the 
garments for both themselves and their wives, and are at 
any r time liable to be definitely turned out of their home*, 
possibly after a forty-mile run, by the wife who has grown 
tired of her husband These 1 Indians are intensely re- 
ligious, most of their cfcremomes, which often la»t for 
days, being really prayers for ram Their pbttery ts 
interesting, being decorated to a large extent with ctqpd 
symbols, and many pieces have a break in the design to 
allow the spirit which is supposed tn be imprisoned in the 
design free ingress and pgrees This idea bear* ft curious 
resemblance to the idea, once prevalent in England anfi 
elsewhere, that if a circle was drawn round a witch she 
could not escape unless someone cut the circle for her 
from outside The celebrated snake-dance, which has been 
so often described, takes place in August, and it 1* be- 
coming more and more probable that these Indians are 
really acquainted with a euro for snake bite* In November, 
however, the dance of the year, only second to the snake- 
dance, and called the basket-dance, takes place The, 
lecturer was present at this, having previously been 
admitted to the Klwa, or underground chamber, where 1 
the preparatory rites in connection with the ceremony 
take plate —The relative stature of the dolichocephalic 
mesaticephahc, and brachycephalic inhabitants of East 
Yorkshire J R Mortlm#r The inhabitants are divided 
into two classes those of the Neolithic and Bronze pertdd. 
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««d “those ot the tarty I run p&iod Of those in the first 
^he doiicfiocephals are found to have the greatest 

* 4 aftdr v i he tnesaticephals the smallest stature while 
e ^tojctwnf daw ^the mesaticephaJs have the greatest 
stature and the brachycephals the shortest stature There 
is, tbe^dore, no sirtrrple relation between stature and skull 
lepgtj^ Ihe mimber of skulls examined was 151 


Geological Society, November 21 — Sir Archibald Geikitf, 
president, in thq chair — The Kimeridge Clav and 
Coral Han rocks of the neighbourhood of Brill (feuck- 
mgh&mshrre) Ai M Davie* The paper contains two 
prmciDal divisions —(i) an account of the section of Rid's 
rUU, Brill y (a) the rpek of Studley and Arngrove* described 
hv Phillips as an argillaceous chert, is shown to be mainly 
cornpdsed of the globate spicules of the tetractinelhd sponge 
Rhaxclla. Palaeontological notes are given on certain 
species of I amellibranchia and Annelida, chiefly from the 
I ower Kimeridge Clay — The skull and greater portion of 
the skeleton of GomophoUt crassidcns from the Wealden 
shales of Atherfield (Isle of Wight) R W Hooley In 
die late autumn of 1904, at a place locally called “Tie 
Pits/* near Atherfield roint, a huge mass of the cliff, 
comprising many thousand tons of the Wealden Shales, 
•‘Ubsided, pushing its foot across the beach until below 
low-water line As the sea washed away the base, the 
mans continued to sink, and fresh horizons were denuded 
In 196$ a senes of heavy “ ground-seas ** cast up blocks 
of limestone and ironstone, containing crocodile bones, 
which were discovered on the sand between high- and low- 
water mark* The skull came ashore in six pieces Frag- 
ments of bones and scutes were constantly picked up The 
specimens were derived from a horizon 80 feet to 90 feet 
below the top of the Wealden Shales 


Entomological Society November 21 — Mr F Mernfield, 
president, in the chair — Exhibitions H W Andrew* 

Specimens of Odontomyia anguluta , P z , from the Norfolk 
Broads, of which species few captures have been recorded 
of recent years, and htcnca westtrmannt Mg , a rare 
frypetid taken in the New Forest — Dr F A Dlxay 
Specimen* of South African Piermae demonstrating that 
the wet-season form of Tcracolus regma Trim is in 
mimetic association with an undescribed species of Bclenois, 
intermediate between B calypso and B thysa — H and F 
Campion A male specimen of S ympetrum vulgatum 
taken in Lppmg Forest on September 4 last, of which 
specie* there are recorded only three other authentic British 
speeum ns -r—R Adkin A short senes of Tortrix promt - 
bana, Hb , Including both sexes, reared from larva and 
nupoo collected from euonymus at Eistbournt in ^cptembir 
The only previous records for the species in Britain are 
single male examples captured at Eastbourne and at 
BognOr — Dr T A Chapman A long series of 

Coaionytnpha mathewt, Tutt, from different places in the 
north-west corner of Spain (Galicia), and from which it 
was concluded that C mnlhewi is a geographical or sub- 
specific variety of C dortts, and not a fully established 
specle$,-r-Pa£m —A permanent record of British moths 
m their natural attitudes of rest, and Further notes on the 
choice of a resting site by Picrts rapa* A H Hamm — 
Studies of tho Blattidce R Sholford — Notes on the Ufe- 
hUtory of 5 ciia andrenaeformtSt Lasp Hon N Charles 
Rothschild — Notes? on an unusual emergence of Chryso 
phanus talus tins in New Zedand H W limmond*. 


Paris 

Academy -af Science*, December 3 — M II Poincar^ 
in tho chair — A new and rapid method for the determin- 
ation of the errors of division of a meridian circle M 
Lottery. A continuation of previous papers on the same 
subject The method is modified to allow of the direct 
determination of the correction of the twenty standard 
point* ’—The specific adjuvants of experimental partheno- 
gdn&ts Yves OelOr* It has been found that the addi- 
tion of certain salts to the solution usually employed in 
parthenogenesis (common salt, sea water, and distilled 
water) considerably augments the power of the latter as a 
parthenogenetic agent Such substances are the chlorides- 
of manganese, cobalt, and nickel, the last-named being 
the n>o$t active This result is unexpected, and no satis- 
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factory explanation h u> ns vet been found Different eggs, 
even from the same ovary (of the sea-urchin), present con- 
siderable tkff orences, differences which neither the super- 
ficial nor ^histological examination offer any assistance in 
( x plaining —Concerning tho expedition organised for the 
study of sleeping sickness A Lmvoro.ri.~- Pulmonary 
physiological anihrntosis of intestinal origin MM 
CalmottOi Vanotoonborvho, and Qryoox A repetition 
and extension of previous experiments in answer to the 
objections raided by other workers on the same subject, 
especially Kus$ and I^bstcm l he authors conclude, in 
confirmation of their previous work, that besides anthra- 
(Osis of respiratory and pure mechanical origin, the exist- 
ence of which they have never denied, it is necessary to 
admit tho existence of physiological anthracosis of intes- ^ 
tinal origin —Observations of the comet 1900b made with 1 
the large equatorial of tho Observatory of Bordeaux 
Ernest Ivdangon The observations were made on 
Novembtr 22 and 23 and give the apparent positions of 
the comet and mean positions of the comparison stars 
The Comet appeared as a uniform nebulosity 30* m 
diameter, and without apparent nucleus — Observations of 
the Thiele and Metcalf comets (1906# and 1900b) made at 
the Observatory of Algiers MM Rambaud and *y 
Ihc observations wire made on November 13 14, 16, 19, 

md 20, the last night furnishing the best results On 
Novembi r 20 th< comet 1906b appeared as an irregular 
nebulosity, the lustre In mg comparable with that of a star 
of the twelfth magnitude —Observation of the Metcalf 
comet (1906b) made at the Observatory of Lyons J 
Quillaume. A single observation on November 20 The 
comet had the ippe trance of a circular nebulosity of about 
30* diameter, with a centr il condensation und \ small 
nucleus Its lustre was about the eleventh magnitude — 
Certain transcendent il numbers Fdrnond Maillot.- — I he 
4 rilical points of inverse Functions A Hurwlta* — 
P< nodu functions P Coualn - The diffusion of solutions 
of popper sulphate in gelatin M Yegounow Copper 
sulphate appears to enter into combination with gelatin, 
but its movement rigorously follows Stefan’s law — Poten- 
tial euuahsers M Moulin 1 he 4 mitbustion of hlter 
paper impregnated with quantities of lead nitrite varying 
from 2 ptr cent to 5 per cent according to the conditions 
of wind, has given accurate rt suits J he usi of Manus or 
radium salts requiring many prec lutions has been found 
less prnUital — R<sranhrs on gravitation N Crtmlau 
—A theoretical explanation of tht magneto-optic phenomena 
observed in a crystil Jean B*cqu*rel — An apparatus 
for comptnstfmg the inertia of selenium A Korn A 
device for overcoming the inertia of the selenium cell in 
tetcphotngraphv — Positive ( harge at a distance in an 
electric field under the inflmnct of ultra-violet light Mine 
Baud*uf — I he reduction of oxide of chromium by boron 
Bmet du Ja**onnolx The reduction of oxide of 
chionuum by boron in magnesia cruubks at tho tempera- 
ture of the define furnace give* ingots attackable by 
hydrofluoric, hydrochloric and sulphuric acids These 
may contain from 5 per cent to 17 per cent of combined 
boron If boron is present in highir proportions it exists 
as the carbide of boron The boride C rB constitutes the 
limit of Sdtuntion of chromium bv boron — An extremely 
sensitive rmthod for the precipitation of zinc Gabriel 
Bftrtrand and Mauritc Javflllar The method 1 $ based 
on the production of a crystallised insoluble calcium 
ziniate Quantitative df n munitions of zlnr can be made 
in this way in solutions containing only two parts of zinc 
m a million Even at ten times this dilution the zinc 

can be qualitatively detected with certainty —Nitriles and 
carbannnes P Lemoult Determinations of the heats of 
combustion md formation of m<th)l and ethvl carbamines 
From thermochemical data hydrocyanic acid is considered 
to be a carbaimne and not a nitrile —The action of in 
agi ills on ethvl glyoxylate L J Simon and G 
Chavanna. The ethyl glyoxylate was prepared by the 
electrolysis of ethyl oxalate, and its reaction with pheqyl- 
hydrnzine, hydroxylamme, and semirarbazide studnd— ' The 
esterification of nrsemous anhydride by alcohols and 
phenol V Auger A limited amount of alkyl ester is 
produced by heating together arsemous anhydride and the 
anhydrous alcohol If the experiment is arrmged so that 
the water produced In the reaction is removed (with 
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caluum cubicle), n good yield of the arscnUe is produced 
The physical properties of propyl, normal butyl, and iso- 
butyl nrermtes are given— The orthoaubbtituted ozo^cids 
and thur transformation into c-oxyindazyUc derivatives 
P Freundler — The condensation rtf oxalacelic '^btef With 
cyanantic ester In presence of piperidine Ch Schmitt 
The condensation can take platf in two ways, giving rise 
to isomeric substances possessing diffirent properties — The 
replacement of hydroxyl of some carbinols by the radical 
— C H a CO,H R Foeee.— The constitution of hordenine 
E Ldger. The regulated oxidation of acetyl-bordeninc 
with potassium permanganate gives acetyl para-oxybenzolc 
acid This fixes the orientation of the hydroxyl group in 
hordenine which is thus found to be para-oxyphenylethvl- 
dunethvlamme — The volcanic rocks of the peninsula of 
Cape Verde (Senegal) Jr in OhauUrd — lhe presence of 
ggkna amongst the minerals produced by the fumerolles of 
the last eruption of Vesuvius Ferruccio Zambontnl 
Referring to a recent papier by M Lacroix on Ibis subject, 
the iuthor^ mentions that he contributed a paper on the 
samp subject to the Accadenna dei Llncei in August last 
—The mtra( ellular inclusions of the leaf of Rhamnu $ 
cathurbea Wladiimr Ttchomlrow —The evolution of the 
metachronuitic corpuscles of seeds during rmination J 
•Muvvrlo — The histological moth fu it ions produud in 
the flowers of Trurriwm Chamaedrys and of Tcucruim 
montanum by the 1 irVcT of Copium C Houard -Hu 
coral formations of (he island of Sun -1 home, Gulf of 
Guin* a Ch Qr*vior -A respiratory calorimetric room 
M L*tull* and Mill Pomplllan* A diagram is given 
of the apparatus wlmh allows of stmultanroush rmasuring 
the respiratory exchanges ind heat evolved by a man ovt r 
a long period lhe heat is determined b\ rt idmg the 
inWt ind outlet temperatures of a measured flow of watn, 
the legulation of the temper iture of the calonmctrr bung 
made automatic dly it any desired point between u® C 
and 24 0 C The apparatus was st mdardised rjoctncalh 
with a possible error of per crnt~ t -lhi rdfe of tin 
chrumotropir phenomena in the study of biologic il ind 
psychophvstological problems Romuald Mlnklewios lhe 
prophylaxy of glandular c inter of the prostate A 
Qurtpln -The production in medicine of static rflbiK bv 
high frfqutncv resonators If Quilleminot 
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Koval Society, at 4 ;o — The Relation between Pre iking Stress nnrl 
Fxtcnsion itj Tensile Lcstn of Sleet A Mallutk l 1 K -On the 
Intensity of light Redacted from Transparent SubMiuiues Prof R C 
Mar lauriri —Contribution* 10 our Knowledge of the Poison Plants of I 
Wes ern Auslrnln, Part n , Oij lohutn fan i/lortttfi ) ahum K A 
Mann and Ur W H Ince — E,jcpmimenls on the T encth of the kathode 
l)irk Space with Varyln* (. urrent Densities and Pressures in Dif|t*reiil 
< ases F W Aston - An Kxamination of the I iqhter Constttn»*ni8 of 
Air J i CoPtns — f ha Velocity of the Negative Jons in Marne 
F Cold — 1 The Flectrtc or Magnetic Polamatun of a Thin Cylinder of 
Finite I enjfth b> a Unif rm Meld of hoice Dr l H Havelock - 
Further Observations on the Effects produced on Rat* by the Trypuno j 
somaia of Oambm Fever and of Sleeping SukncRs H G Plimmer I 

Society oi- Akts, at 4 30 —The Indian Mohammed ins their Ihi I 
Present ind Future A Yusuf Alt 

I onoon Instiiuiion at f> — Tadpoles— n Study in Embryology D 
J W Jcnkinnon 

Mai hrmatilalSociet V at 5 30 —On the form of the Surface of a Search 
huht Keflector C S Jackson — The Potential Equation and Others 
with Funciuin Liven on the Houndary L F Ru.barH«on —On the 
limits of Re tl Variants J Metier —The Asymptoiu Expansion of 
Integral Function* defined by Generalised Hypergeonmtni Senes Re\ 

L W Baines.— The Diopbantine Equation l M tior P A 

MeeMahon —The Uniform Convergence of Fourier's Senes Dr E W 
Hobson 

FR (DA V D*t k m n hr 1 4 

Phymcai Society y p m to 10 p m —Second Annual Exhibition of Klcc 
Ideal, Oplual, and other Physical Apparatus 
JRoyai Astronomicai Social v, nl 5 — fi) Olwervaiion* of Pomet r- 290% 
ind Comet* a and b 1906, from Photographs laken with ihe inch 
Reflector of the I hmnp'On Equatorial fa; Pogson s Observations of 
U Gemdnorum edited by H H Turner Royal Observatory, Greenwich 
— Kamteen a Eclipse at Sttkloslad 1030 August 31 P H Lowell — llie 
Proper Motion of Castor A C D Crum me I in — Note on Rome I roper 
Motions derived from u Comparison of Camugton % Catalogue iPj* 

W f» Thackeny —Note on the Approaching Return of Halleys Comet 
A C D CromuMlIn —On the Accidental Production of Temporary 
b rrora rtf Division on a <_ rad ua ted Circte W M Wlichell — /*/ batlc* 
I apert (1) Note on Silicon in the Chromosphere (a) The Enhanced Lines 
of lion m the Region C to F A howler — Estimate of the Numbrr of 
Si ire Within Certain Limits of Propel- Motion W G Thackera) — 
Discussion {June f) Possibility of Improving the Place* of 
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Reference Star* for th« Amt ngiAphia Catalogue H H" fi^raar ! * 

Parallax Paper*, N* 5, Photographic PI acne of Stare In (ha Part* JDwV 
Circular A R Hlnka 1 

l^hTiTUTiow of Civil Ekuinbxrs, at 3 ,— Mechanical ithffftfveihtnte In 1 
the Drainage of the Bedford Let el A Carmichatl & { 

1 n»titutiow of Mec«anicai EmcInkcmb »tji — PfscMsum i Siea^as a 
Motive Power Tor Public Service Veldrlaa T Clarkson, — FrebaMtFof M?** 

I ighttng of Railway Pr attune* , Indoor and Outdoor H F owlet ^ 

Malacoiooicai bOLtETV, at 8 —Description of L *Urttr (Pcr&jfntj#) 
Snuerbyi *p n J Cosmo Melvlll —On the Anatomy of Tafei&i gribuM 
and 1 4 ntlsut H H Bloomer —Descriptions of two New Helicoid 
Forms from German New Guinea J H Ponwnki ; } 

MONDAY, Dkckmbek tj 

Soctoi o^rcAt. Socifirv, at 8 —Sociology a* a Province of Biology M 
Maxwetter 

Society of Art*, at B — Artificial Fertiliser* Potaswc KeruHaam A D 
Hall 

Ikstitutb of Actuarixs, at 5 — On the Error Introduced into Mortality 
Table* by Summation Formulas of Graduation G King 

TURSDA y , Dbcbmber 18 
Royal Statistic*! Solikty, at s 
Society or Arts at S —Basket Making 1 homes Okey 
t NfiTiTUTioN op Civil Enginbkrb, at 8 — Mechanical Consideration* In 
the Design of High tension Switch gear H W B Le Kanu 
WEDNESDAY, DkcbmhBr 19 

Social y oh Arts at 6 —Modern Developments of Flour milling A E 
Humphries 

Royal Mktkorologtcai Society, at 730— lhe Guildford Stoim of 
August j UioC Admiral J P Maclear 1 he Metric System In Metedf- 
ology R Inwards 

Royal Mickoscomcai Sociktv at 8 —Exhibition of Slide* from the 
Collection jjresentwi to the Socieiy by Mr Ja*. Hilton 

/NUASDAY DacKMUER » 

iNiriTUTiOH ok Ei kctkilal Engihrkrs at 8 —The track Circuit a* 
Installed on Steam Rnlwa>* H G Brown 
r innxan Society, at 8- Botanical KtbuU* of the Third Tanganyika 
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TWO HISTORIES Ob L HE MIST R 1 

A History of Chenmiry from Farlust ftmcs to the 
Present Day By Ernst von Meyer Translated bv 
George McGowan Third English edition, trans- 
lated from the third German edition with \arious 
additions and alteiations Pp xxvn + Oni d on 
don Macmillan and Co , Ltd ) Price 17 > net 
A History of Chemistry By l P \rmitige, Pp 
w + 266 (London Longmans, Green nid to, 

1906 ) Price (js 

P UOb OSTVV \LD who his done so much foi 
the historical side of the literature of chcmislrv, 
has declared tint “ there is no more cHcilive rrn ms 
of vivifying and deepening the studv of a science than 
to saturate onc’s-sclf in its histoiv ” \nd perh ips 
of no science can this be rnoie emphttnallv sud thin 
of chumstiy The story of its use and development 
is one of the most astonishing ind must chiplv in- 
teresting chapters in the histoiv of human progress 
No one science cm show such a splendid succession 
of matt ml triumphs 01 ilfnrd a men* striking cxrm- 
plific it ion of the tt uth md wisdom of Bacon s 
aphorism tli it bnuntia tsl poUntta It mailers htilc 
that the dcsiie to know may hive had its origin in 
the lowest motives uf self interest No doubt it all 
times in the histoiv of Iht world thttc have been 
pci sons cutious to know for the mere s ( nkf of know- 
ing -persons, indeed who dehhcribly preferred tin 
usk of the possible imliippmcss of wisdom to th* 
appaic ntly (<rtain bliss of ignorance but such pci 
sons have dw iv s hr t n in a v 1st minoritv But in tin 
main the springs o f hum 111 activity inhlluUiil no 
less than physic il— hive tin 11 onion in m enlighten) d 
self-interest However “putt ’ 1 science m i\ be 

to its volutes the u is i ^ooel dc d of hum m niluit 
in it liter ill, md when \\ c conn down to ultim itc 
causes it is pit use h tins ispet L of tin nutter th it 
gives to tin histoiv id die mi irv its strong hum in 
interest uid nukes tin ptisonil stoiv of its culti 
valors so f ise mating 

Teachers of dieimstiv do wisely, theiefore m en 
coui aging then pupils to nuke themselves famili 11 
with the main outlines of tin origin md growth of 
their science, md since it is impossible to sepinte 
this development from the human clement whieh 
underlies it, to seek also to know something of the 
personal history and attributes of the men who luve 
combined to make chemistry what it is I uckil\ 
they have not far to seek for histoucal compilations 
worthy to be recommended for such a purpose Pnc- 
titaily every nation that zealously cultivates rhe rmstry 
has furnished its contribulion to the general stock of 
such compilations in obedience to, or in anticipation 
of, a demand which from the verv n lture of the case 
is inevitable To a large e\te nt the several histones 
may be said to reflect the popular estimation of the 
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science in the countries whieh produced then. 

I he monumental work of kopp made its appearance 
at the period of and possibly in consequence of, the 
national movement which origin ited with I lebig 
and Hofcr s “ Histoire de la Chimic *’ was in like 
111 inner the prolnbk outcome of the activity in 

I ranee wlneh hid its rise with l noisier No 
original svstemitu work ot the sunt character 
certainly none of eommuisuritc mi(>or! nice, his 
been put tog* the r h\ am Lnglish histonm 
Certain of out Hrgir m inu tls cont 1111 bv wav of 
introduction some historic d account of the origin and 
development of t ho seieiue, md a few monographs 
or biographies of the belter known British chemists 
hive appeared from time to time, but as n girds 
svslematie works \\c ire dependent upon trinslitmns 
of foreign tre itiscs 

Chief among tin sc is the work of Lrnst von Mo\u 
which made its first appi irmee in 1S8S, and of vhuli 
m F nglish ti mslttton In Dr McGoyy in w is pub 

I I shed in iS<>i 1 h* volume b< fore us is the third 

English edition It Ins been pr< p m d fiom the thud 

German edition, published in mug md thinks to 
the vinous ldditions md alter itions whieh Dr 
MtGow in Ins intiodueed with the suit lion of the 
author, the history is js the' phi ise goes thoroughly 
up to date lhe m mi divisions uf the work remain 
very much is be- fon but sonar of the su lions have 
been mist md mue h new matte 1 li h been added 
md old miller dteird Pen i v impl< the uithor has 
not f ule d to t ike note ul the re suits of 1 e 1 e nt inquiries 
into the bit md work of th it most nmukiblc man 
1 ’irue lsiis who is the h se ire lit s * »f Mook Sehuhut 
SudhofT \heile md Sttunz igiee m showing was 
hv no me ms the bomb istic elm I it m in is lommonlv 
suppose d to lie lhe m\s|irv ot Bisil \ ilentine is 
submitted to a new cv >min itiun, but the eontlusjon 
docs nuL min uallv difle r lioin lint die adv arrived 
it 1 >\ kopp But iL is m imlv in its tee mint of the 
reeent development of die sen nee llnl the book 
elillers fiom the wmks ol kopp md Hofei kopp, in 
his “ Fm w ie I e lun^ der ( hmue in du ncucien Zut ,’ 1 
onlv earned Ins histcuv down to the - beginning of the 
list thud ed the nineteenth eenturv 1 time we cm 
no longu consult t new — md tlu generation th u has 
followed Ins witnessed in istomshmg expansion both 
in fund inn nt d facts md m unpot t ml and far- 
1 caching dogmas and it is in this period that the 
student of 1 o-da\ probably finds his chief interest 
Dr von Me\cr bus himself lived lluough it, and he 
writes with a full and accurate knowledge of its 
achievements, md in the spirit of dctirhmcnt, of 
impirtiility and insight which chiracteusc the true 
historian The work is a perfect tre isurc -houV m 
its wealth ot bibliographical and biogi iphic il detail 
Its literal v rharm lies in the simplicity and directness 
of its stale, ch n ae teristics which Dr McGowan his 
well preserved in his admirable rendu ing into T ng 
hsla We commend the work to all students of 
chemistry in the certain conviction that th* v will rise 
fiom its perusal with their interest in the science — to 
use Ostw aid’s words (gain vivified md deepen**! 

I 
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lhe work of Mr Arnutage is of i different order, 
md, to the extent thit it is original, is, we regret to 
say, a very immature production It show's few 
traces of independent inquiry, but is obviously 
based in large measure on that of von Meyer, and in 
general treatment follows that work pretty closely 
Now and again, however, Mr Armitagi seeks to be 
original rather m mode of expression than in the 
compilation of facts, but he only succeeds in being 
obscure, and his atti mpts at epigram and “fine 
writing ” usually end in bathos What, for example, is 
the precise meaning and value of the statement, “ Even 
during that stage of transition which separated him 
from the brute creation, nun must have appreciated 
the benefh lal or haimful effect of many naturally j 
occurring substances’ 1 ^ Quite true, no doubt, but ] 
the biutf err it ion itself wuth equal certainty had this | 
degrre of ippieuation of what was bcncficiil or 
hirmful But Mr \rmitige argues that in this ap- | 
pn < lalion vu had the dawn of cheinisfiy! What, too, i 
is me int by si\mg th it “ \nstotle maintained the 
four r lr merits earth ur, fuc ind water ’’ Of the 
philosoplut s stone it is sud, “But it w is not till 
Ixtci tli it its full powers, tiunsmuting and medi< in x), 
obtained r< cog m turn ” (Considering th it the philo- 
sopher •» stone was a myth, could its full powers ever 
obt mi re 1 ogmtion ' \gain, “the sulphurous smell 
obsiivcd on the rilunilion of hn was vci\ cogent | 
evidence e>f the presence of sulphur ’ Is it quite cei J 
tun thu tin re is 1 Niilphuious odoui when tin is 
talcnuiP Whit tun is me jnt by suing, “ IlolT- 
m inn’s attitude w is not, however, m untamed by anv 
ittempt at prectu d verihe ition md was moreover, 
devoid of tin unif\mg intent of Stahl > Of Pric^tli v 
md r iu udish it is said, “lheir outw trd cireum 
stnues were is diverse as their mnci consciousness ’’ 

1 Ins is snd o) Lnoisitr — ‘ The vv iv of progre ss 
hid hie 11 gmpe d fen long, the times wire ripe 
for its discuve.iv md 1 ivoimci v\ is then chosen 
Igtllt ’ 

We fuithei read of 1 uoisier —“Complete success 
hid iw uded lus efforts, md the weapons he had 
forge d, of homage to experimental fact and scepticism 
of so-e died established truths, were become the 
lommnn pi opt i tv of scientific men ’’ 

Of \ auquelm wc read - “ His woik on the sipar- j 
itum of the raie milals platinum, palladium, rhodium 
indium and osmium shows us how fir the horizon 
hid needed * The horizon must hive receded very 
fir indeed if it included indium in the turn of 
\ auque Im It has hitherto been supposed thit 
indium vv is not diMovercd until 1864 

With respect to the altitude of Berzelius towards 
Dalton s hvpothe sis wc uad - “ Berzelius, in review- 
ing tb( w holt subject, berime oppressed with the 
unsiiennfie slapdash m inner in which it has been 
ippriuihfu bv his i nniempoi arics ’’ This is precisely 
llu ftclmg with winch wc review Mr Armitage’s 
book, on reading it wt too are oppn sved with the 
unscientific slapd ish manner in which the author has 
ipproached the vvliole subject of the historv of 
t hi mistry 
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MONASTIC1SM. 

Essays upon the History of Meaux Abbey and Some 
Prtnctples of Mediaeval Land Tenure Based upon 
a Consideration of the Latin Chronicles of Meaux 
(id x 150-1400) By Rev A Earle Pp 192 
(Hull and London Brown and Sons, Ltd , 1906 ) 

r ~PHE author of this volume is, we apprehend, a 
curate of Naffer ton- with- Wans ford, in Yorkshire, 
who, having obtained an exhibition at St John’s 
i College, Cambridge, for ecclesiastical history, has not 
neglected the subject in which he obtained distinction 
We welcome all such additions to the skeleton army 
of genuine students of antiquity, but Mr Earle has 
his spurs to win and lus authority to establish, for it 
is not to be assumed that he learnt much about mon- 
astic 1 hartularies and chronicles at Cambridge We 
make this preliminary remark because Mr Earle has 
not fortified his observations by marginal references 
to authority, he his written no preface, and has sup- 
plied no index Wo presume these essays are intended 
for his neighbours, and are the result of notes for 
heturcs on the subject of an interesting abbey to the 
chtphr of which the author’s church belonged 

The book is in two parts, the former containing 
eight chipttrs on the origin of the abbey and its in- 
fluent e on the auriounding country as ltnuginid by 
the authoi, the lath 1 runt lining six chapters on pnn- 
( lples of 1 md tenure I lit ess lys ire stated to be b ised 
01“ 1 consider uion of thi Latin Ohionicles of Meaux, 
11^0-1400 and m the margins aio placed dates 
which are leferences to volume and page of the 
Chronicles as published by the Rr< ord Office ” We 
presume lilt Mustci of the Rolls’ series is meant 
Having isortaincd the sihemc of the book wc sought 
foi 1 prel \ce, in order to learn vvhetht r tht author 
m ult m independent study of lilt chronicles and 
whether the observ Uions md reasoning are lus own 
1 But there is no preface, and we are thus unable to 
| s Uisfy a reasonable curiosity lhe fict is th it the 
| Master of the Rolls published the ihronieles of Melsa, 
or Mcxux, in three large octavo volumes, i86t>-8, the 
editoi being Edw trd Bond, keeper of the manuscripts 
m the British Museum, and to each volume Mr Bond 
contributed a long and very learned pieface Mr 
T irle ought surely to have explained whether hxs in 
ten sting narr ltive is or is not entirely derived from 
Mi Bond In the absence of such explanation we 
must presume that it is, and wc regard the volume 
before us as an excellent abstract of three long treatises 
h> a learned author We have, after much consider- 
ation, concluded that Mr Earle's work, easy of perusal 
and r ither colloquial in style, presents a fairly accurate 
picture of human society in Holderness, as affected by 
one of many great Institutions, religious in their 
origin, but cc nimercial in practice 
1 he abbey was founded by William le Gros, Earl of 
Albemarle, Lord of Holdcrness, in the year 1150, as 
tht condition of being releised from a vow to make a 
pilgrimage to Jerusalem The monk who influenced 
the carl was Adam, of the Cistercian Abbey of Toun 
tains, who had much to do with the foundation of that 
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great house, and he obtained the Papal dispensation 
vacating the vow from Eugemus III , then living in 
Prance, according to this chronicle 
The abbey being established and possessed of a fair 
estate — the original wooden buildings replaced by 
stone— Mr Earle attempts to describe the state of the 
surrounding country and inhabitants Although he 
occasionally uses a doubtful expression, such as “ the 
^rich riding in carnages/’ his description seems to us 
good But when the relation* of the **ich and poor 
are summarised in such words as the poor man '* could 
not resist the Lord in the Lord’s own Manor Court,” the 
impression is produced that the author has made little 
study of ancient courts The appalling results of the 
Black Death are well indicated, md the more this 
terrible period is examined the more exalted do the 
monks nuns and priests of Fnglmd appear 

The tssiis on mediae a 1 land tenure contain much 
debatable mittrr, md many stab merits wlmh, with- 
out reference to authority, wr cannot accept, as, for 
t \ainpk , that the right to ‘‘common of pasture ” 
rould be alu n rkd 

\\ l luvr not spate to discuss stall questions, md 
must limit our concluding remarks to the fifth ill ipter 
Here Mi Emit* stitis his views on the n Uun of bond- 
men and utos the cut unis cast of \d mi son of Ivo 
(irise diawing lh« infirimi 111 it the descendants of 
1 bondman could it mv distance of time lx d mind 
by the fairs of the original lord Tht f u ts st tied ire 
hardly sufficient to support so Urge m mfirmcc, but 
it ceitunlv dots stem th it wh< n tin iblxy required 
lmd fiom r ” n ilivus ” or hi* son it w is thought dc- 
sii lbk to complete the title In puith rsmg l hr cl uni of 
I he lord 

It is not of course possible to tn it with perfect 
ate in u\ m antiquan m subject within the limits of t 
*mall \olumr of less thin two hundred p ige s but we 
Can commend Mi V irk\ essays to the genrrd public 
as they m urll wulten with proper synip ilh\ with 
in old order now for ever pissed away 

l UI PLAN l S OI hi M \ ()\ 

Tatalairiu of the Plants of kutnaon and of the 
Adjactnt Portions of harkwal and Itbet B\ 

Lieut General Sir Ruhnrd Str ichey GCS I , &c , 
revised and supplemented by J I 1 Dutlne Pp 
vu + 271 (London Lovell Reeve and (o, Ltd, 
1906 ) 

r r'HIS 1 italogue is brsed on the collections made 
-L between the yuus 1846 md 1849, m the pro 
vincc of Kumaon md the adjoining parts of G trhw d 
and Iibct bv Lieut (now Sir Rithard) Strachey 
and Mr J T Wintcrbottom The collection was 
prim ip illy made along a line rxlcndmg through the 
province of Kum ton at ross the Hull'll \y 1 m a south- 
westerly to north-easter! v direction, over a distance of 
eighty or ninety miles from the plain of Rohilkhand 
at about 1000 feet above sei-kvd, to the Iibetan 
plateau at an altitude of 141x10 fctl to 15,000 feet on 
the upper course of the River Sutlej The collection, 
generally known as the Sir ichey and Wintcrbottom 
Herbarium, included more than 2000 sper les, and sets 
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of the plants were presented more than fifty vears ago 
to the important herbnu in this country and abroad, 
together with a provision d catalogue The present 
catalogue includes, besides the species represented in 
the original Stracluv ind Wintcrbottom herbarium, 
the results of previous and subsequent botanical ex- 
ploration of the area from the time of Walluh, Royle, 
Falconer Thomson, and others up to a 1 omp iratively 
recent penod Among the more unpoitint h cent con- 
tributions to our knowledge of tht Kumaon flora are 
the large collet hon made by the late Colonel Ander 
son, chit flv in the vicinity of Naim til, md the results 
of the extensive botanical r. xplor ilions made by Mr 
Duthie during his term of residtnte is Government 
botanist in the North-West Provinces 

Including a sm ill nunibt r of cryptogams, the flora 
of Kumaon as rcprcsmtfd in tht cat ilogwe, contnns 
pm species, m pri sen ting- J084 genera No fungi or 
dgfie are includfd md only fifty gencM of lichens, 
hdiic much rein mis to b< done to give m idtquutc 
ule t of the flora so far is cellular civplogams are 
concerned On tin other hind wr inn reg lrd thr 
1 1 present -» I ion of the flow c ring pi ints is f urlv com 
plcte Mr Dutlm m ikr s i lompirison with thr tlor* 
of ( hint on the one hand md of Brit un oil tin uthei 
Of tlu 07 natm d orders of flow r ring pi mis rr prt - 
stilted in Kumaon, 1^4 in found m ( him md S4 m 
Bntain, of thr 98} Kum ion gcncii 812 t>et ut in 
( hm 1 md 287 in Brit un , md of the 207 ’ Kum 1011 
specie s, 1070 m C him si md 2J> Butish I he most 
pit domin mt older in the arr itoruuned, isrstimmd 
by numbei of sprue* is (,i mum e L h sper it s) fol 
lowed by C om|xisit i (211 specn s) I (gummosa, (’04 
species), md Ort hi dr 1 f 1 ( » 1 spturs) In tlu Eastern 
llmiiliv 1 md in Briti-h Inch t a* 1 w liolr Orchidr l 
uuupv the first plut with fit mum e md Lrgmu- 
most t iking thr scrotid md thud md thud md 
frond pi ui s icsprtlivrly in tlu two in is concuned 
wink Composite st incK fomlh m tlu 1 istern Hima- 
1 iyas, md sevrntli in tlu whole of British India lor 
j the wholr world Lompositae stands hrsi I egiinunos^e 
second, Orchidc'c thud and Gi amine x fifth 

The airangcmrnt of the ordeis, g< u< r 1 md specie* 
of the flowering plants is in luorduuce with that 
adopted in the Hon of British India ” The ferns 
were named and irranged bv the late Mr C W Hope, 
md tile Bryophyta b\ Mr C II Wright, following 
the plan idoptcd by Mr Mitten in 185(1 I he method 
ot the t it dogue is a t vbul ir one , for c ich species 01 
viriety, there are indie ited in a sums of parallel 

columns thr h ibit of growth colour ot ilowti time of 

flowering loc ility, elevation and oceurirnce lesprc 
tivrlv m the Him day a* (rainy or dr\), Tibet, Chin 1 
md Brit mi T he book as a whole forms a n m rrk ibly 
rlen and concisi review of the flora of an eminently 
interesting district of the Western lhmdnis \ 
useful appendix is given in the foi m <>t 1 list ioiii- 
ptising the determinations of the numbers m thr 

Struhev and Wintei bottom Hrrbinum mi 01 dim, m 
the original catalogue and their tquivdinls m tlu 
present volume Some of the chmgcs tn due to 

alterations of nomcnel Uure, nthr rs (o 1 meat tliouuigh 
investigation of the pi mis \ B K 
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ENGINEERING DL'>IG\ AND DRAWING 

(1) Machine Destqn By Prof Albert W Smith and 
G H Marx Pp yiii+^Oq (New \ork John 
Wiley md Sons, London Chapman ind Hall, 
Ltd , jc>o5 ) Price 12& bd net 

(2) ] tenunts of Muhanual Drenvmg Bv \ A i its 

worth Pp v+ 130 (New ^ ork John \\ lie \ ind 

Sons , London Chapman and Hall Ltd , ) 

Price 55“ od net 

ci; r T” 1 HE authors of lias textbook ha\e wisely tlc- 
-L parted somewhat fium the urnal pi ac lice iol 
lowed in books on madam design, and hue de\ottd 
the first five eh lptt rs to discussions of the gener il prin- 
tiples of kinemitics which underlie the design of ill 
el esses of m ichine ly Thi sc chapters, m f ict, deal \\ ith 
subjects such is e onslr unnie nt of inolion, nlative 
motion, link iges, line ir and angular velociLv di i 
gi mis ..Ha , which the student usually finds only fully 
and ( U irly discussed in such works as kenntdv’s 
“ Midi inns of Mulunerv * In the sixth (hapUr 
the que siion of the projections of niaehme p irts is 
dulited by stress is taken up, md rules ire given 
for the working stresses which must be idopUd undi 1 
any give n sit of conditions 

IasUmngs, including rivets and bolts md nuts ire 
thin (onsidered The authors rightly point out th it 
thi dimensions of the nvets which would be ni ci ss'lrv 
in order to secure a joint of absolute Iv uniform 
strength are, in the case of lap joints, usually too 
large for pr ictital convenience, and that, therefore, a 
lompronuse has to be effected, but surely the t ibl< s 
on pp <)\ and 95 arc carried to an excess as regnels 
thu kness of pi Ui s i*> no one would in pi utui 
flunk of using such joints for pi ites one inch 01 more 
m thiikntss In de ding with bolts and nuts natui 
ally only th< United Mates standard threads an em- 
ployed md in this eh iptor the results of sumo iiHmc st- 
ing (xpcnmints on the design of bolts for shock ire 
given, it w is shown that bolts with a hole dulled out 
in the centre through the unsrrewed put so as to 
gne them 1 uniform cross sectional iroa from end 
to t ml wen much stronger igunst shock than tile 
01 lgm il solid bolts 

lhe dc sign of axles md shafts md of the 11 be it 
ings, unhiding the modern bill and toilet beaungs, 
is vi iv fully ire iled in sever il ch lpU 1 s , and thin 
follow de t ids of the design of couplings both per- 
mintril ind frutional, ind a complete explanation 
of the thiorv of the transmission of pow 1 r b\ belts 
and of the ntefssirv e ihulitions in order to settle 
the dimensions of bell required in any given e ise 
Fly-wheels and toothed wlieol gearing ire liken up 
in the next two chapters, the propc r shape of gear 
teeth and their strength being dealt with in a very 
thoiough manner In the concluding ehiptcr 1 
branch of machine design usually much neglected 
in text-books is discussed, namely, the proportions 
and best shapes for machine frames 

The authors arc to be congratul itrd on the fact 
that they have avoided crowding their illustrations 
with iimjute details, and, as a result, all the figures 
are cle ir, and the important points in the design 
which they aie intended to illustrate are easily 
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followed The book should prove a useful text-book 
for engineering students in their first and second 
years’ courses in niaehme design 

(2) Ibis book is divided into two parts In the first 
pait, foi beginner^ the various dr iw mg instruments in 
common use are described, qnd a scries of exercises 
is given to illustrate the use of each of the instru- 
ments The reM of this station is devoted to c\- 
unples in simple piojection, to intersections of solids, 
and development of surfaces Part 11 , for more ad 
vanetd students compiises problems in descriptive 
geometry, isotm trie projection oblique projection, 
shadows ind perspective work, and concludes with 1 
series of probli ms The lullior his de ilt with a 
blanch ot engineering drawing which is moie coin 
monlv denoted by the nunc of geometric d drawing 
I he volume wilt form a useful text-book for students 
in engineering college^ during t lie first year of thur 
(ourM^ f H B 


OGR BOOK SHELF 

Da KloHi r humbtnn m libit J 3 \ Wilhelm bilchner 
l 3 p \ i -+ , with mips, pirns md numerous 

plilfs (Be 1 Im S Mittler und Solin, 190b) Price 

S 111 11 IvS 

Oxr of the most popul it fanes of Lamaist pilgrimage 
js the gic it goldi 11 toofid temple of Ixumbum, about 
h dt-vv i\ between I hjsi md Fekin in the neigh- 
bout hood of the Koko Nor Lake, on the boidet of 
Mongolia It marks the sai red spot wheit was born 
in 135b \d the reforming L un 1 md c momsed 
sunt Jsongkhipi who founded the now pu domin- 
ant vcllowcip sert which w h Ids the temporal power 
On the su red spot itself within the pri uncts of the 
temple, stands in old tree which is believed to have 
sprung mtraeulouslv fiom one ot thi saint’s hairs 
It is loc illv known is tin ‘ white sand llwood tree ” 
ind both its li iv fs md buK irt held in gre it vciiua- 
tion is 1 xhibilmp on thi it suifacc im iges ot the 
holy min M Ilut, in his livth description of his 
visit to this s me tu irv md his interview with its 
“ I i\ing Buddha,” hilt a ccntiuv ago, di t lared th it 
he himsi It saw the images on the le ives, and lie 
attributed this extraordinary ph< nonu non to the 
dcvtlrv of th< pi lists Suite Hue’s time the place 
Ins bren many times visited and described by Euro- 
pe -ms lying is it does within tint portion of e istem 
I ibe t w hie h Ins been annexed by China and thus 
much more easily accessible th in the “ Forbidden 
Land” of the I h is 1 I unis 

Bv far the best and fullest of these descriptions has 
hithnto been that by Mi Rockhill the present United 
States \mbass idor at Pekin Mr Rockhill found 
tint the alleged imagts on the leaves and bark were 
l delusion, and that they only appeared to those 
votines who hid firm belief whilst the faithless could 
distinguish nothing extraordinary on them The 
specimens of the leaves and bark < ollected by Mr 
Rockhilt were identified by Mr Hcmsley, of Kcvv, as 
those of Syria ga viUosa V thi , whilst f)r Kami/, of 
Sf Petersburg, made the tree out to be Ltgustrtna 
timttnnsis (Nvkrf, April, i8<)6, pp 534 md 556) 

I lent I ilehner now gives us a lnndsome monograph 
on Kumbiim, its temple, tree, ind priests, is the result 
of his expedition there m 1903-1905, by wav 
of Shanghai Mr Fikhncr started commcndably 
equipped with an intimate knowledge of the literature 
of his subject, and has produced a recore} of per- 
manent value, embodying a good deal of new re 
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search about the temple ind Us large monastery of 
nearly 4000 priests He devotes several pages to the 
sacred tree, which has been identified for him as 
Syrtnga Ctraldtana, K Schneider A word of praist 
is due for the excellent illustrations, many of them 
from photogr lphs by Frau Filthmr, who accompanied 
her husband in his travels Altogether the book forms 
a complete guide to the pi ill, and is admirably 
produced at such a rmr\( Hourly cheap price as is only 
possible on the Continent I A VVaddfi 1 

A Century s Progress tn 1 stronomv By Hector 
Macplurson, jun Fp \i + ~4b (London W 
Black w cmkI old Sons, ) Prut 0 * net 

In attempting to trowd in account of i lenluryS 
progress m um of the most progressive of sciences 
(during 1 h< list centuiy) into 2 pS piges of well-dis 
played print \\t fc ir th it Mr Macphcrson has 
iltcmptcd too much in too lit tit space ihe volumt 
will cert only be found useful fot reft rente \s an 
astronomical “Who’s Who ” hut wc fen th it Lhe 
gencril retdet will have but 1 h i/\ idei of the tun 
meaning of the tinlurv’s pr >gri ss aftet pausing it 
Hie first two cli ipt< rs, onupying more thin onc- 
si\th of tin Lot il rt idmg matter, dc il with Iliisihel 
the 1 pionn t ” md “ dist o\i rt r ’ and in full of 
liittnst and inform ition I lu subsi quint ihiplcrs 
(m to i\ ) lit it ol tin ichsliil bodies in llie ion 
wntiunul older and as compktih is 1 m lx ixpcikd 
in so lonhned 1 sp m tlu iiinrt import ml discoveries 
e g those by Si hw tlx , J mssiii, 1 oikytr, I in him 
md others mno tiling the sun in living- 1 fan 
imuunt of lilt iilion 

1 hr t out hiding ihiptcrs (\ to \i\ ) di il with tin 
sputroseopH md \ an ibfi -si ir woik stellar systems 
stellar distribution, and celestial evolution, the v vrioiis 
than its and it sen tins in t uh bruuh being p issi d 
in rapid review 

Speaking generally, Mr Matpht rson s inform ition 
is 11 [* to d it* md mrliicU s most of tin tvtnts in th( 
eintury’s work but in some few 1 iscs this is not so 
1 oi txitnple w t u ( suipnsid to find th it although 
the names of sonu dozen fort ign double -st ir observers 
art gntn (p *01) no Fnglish n mit his hi i n found 
worthy of indusiun not < ven ill it of l homas I ewis 
Ag tin vv 1 hclie\L th it Sir Norm 111 Iotkyii’s latti 
resell this ha\t, b\ 1 n itur il older of progress 
idvtnud his tempi iiture cl-issifu ition beyond tlu 
stage wIkm the Sin in stirs weie thought to illustriti 
tin icnn of tempu ituri \ bibliography giving 
rifercntis to the original works so brit fly epitomised 
in this volume would bt of gri it v due but the bonk 
lontims no re It fences W J R 

The Worlds Cnluular Invented 1 >\ the Rc v J F 
Wiles (I ondon (j Philip md Son) Prut 
net 

Mr W’n rs lias devisid a very ingi nious tov wlmh 
will tvhibit thi dn of the week 1 01 responding to 
mv ealend ir date md dso F ister-diy for anv \eir 
Wo do not think th it anv brttcr niethinual method 
routd have been construi ti d but wi arc not much in 
sympathy with lontnung any device of tlu kind 
lhe inform ition given 1- not often nquirod by most 
of us, and thosi who do requite it hid fir h Itrr 
work from a concise l ibid u si tU mint 

\s 1 Christm is piestnl il would prolubJv givi satis- 
faction Pit hips Mr Wiles lontomplittd this in 
bringing his calendar out in November brom this 
point of view it dr si r\ is sun css and will prompt 
the curiosity of some to trv thoroughly to understand 
the construction 

no iq^8, \oi 7 s] 


UllLU's 10 1111 1 DU on 

[jI/n Editor do o not hold himself rt sponsible for opinions 
expressed by his torn \pt ndt nts \11thtr am he undcrtal e 
to nturn or to correspond with the renters of, rejected 
manuscripts intended for this or any other part of Natckc 
No notuc tal tn of anonymous communications ] 

Cutting a Round Cake on Scientific Principles 

Christm vs suggi sis cakts, ind tin si tho wi^h on my pmt 

lo describe i mi thnd of tutting thi m tli it I liar riinHly 

devised to mv own imuv m<nt ind ihsfution 1 he 
ptoblcm to be solwd w is “ giv* u » nxind ti i t ike of sonic 
S inches aeross, md two jx rsons of mod* 1 He ippetite to 
cat it in whit w iv should it be cut so is to have a 

minimum of 1 xpos* d suffice to be* omc di\ J TIil 

ordinal y method of cutting out a wedge is vei v 1 iult\ in 
this respci t flu results to be anmd H m so 10 iut 
tin rake tbit the remaining portions sb dl tu togitlnr 
( onsiqumtl} the i hords (or tlu arcs) of the uuuuifnimis 



| Ltiokcn straight line** show intrndi *1 < ut Onlin nj iru^ht lines show 

th*. *_uis ilutt hive been imdc. 1 In s ^m*ni ire 1 opi in apposition 

i by a tonitmui e \iu_ laud Hint tu I ciui the wh d In the Above 

J h^urrs nhoul one llurfi if ihe \ien of Hit onjjioil di * i mnoveri R y 

*. tch of the tw sneers ive >prraii m 

| of th# sc portions must lx i qu d I In dim lion of tlu hid 
1 iwo vertical plinis of section is umnipoi I mt tlu \ m iv 

» lx p ir d!< 1 is m tin first figuo or tlu v m i\ i in Ins* i 

I v idgi The cuts shown on ilu liguits ripusrnt those 
m ldt with l tic intention of lilting the r ike list foi llnec 
i dns inh suiicssi\* opt i ition hiving union il ibout one 
i (hint of i lit met of tlu origin d disc \ lonimon nidi i 
j rublx r bind i nihr n i s tlu wlioli md kiips ils si gminis 
log* the) b (j 

Anode Rays 

In tin /)* utsih l > h\\ ( i \t il (\mIi n ar pp 
Novtmbir is) tlu rt ippi ars i p ip* i In (ulirtli md 
Riu In nhfim unih i llu titk of \nodi Riv^. “ 

Bv m> ms ol i sp« 1 1 il lonstiuition t disthirgi is st nt 
through a tube in whu.h llu modi consists of m morgamr 
salt plated on pi itmum foil and heitnl to a dull n rl be it 
by an auxiliuv iimeiir I hi sdis mm d an mostly 
< him ides In ilu si nnnmsl mm i h dlnnt bundlt of 
colouud ri\s is i until d In tin mod* but this emission 
soon c r ists I In st i us the uifhors * dl “ mod* rus “ 

I heir pnsitivi < li irg« is dcmonsti Urd by shonlmg tin m 
into i 1 ar iday ejlmdfi and In th* tr in igm In d* tliit ion 
I hi si n sulls ippi ir to riu to lx il h lhut dde to the 
• mission of positive ions b\ tu it'd sills whiih lias aln id\ 
In m invistigat'd by Mr f*unlt md mvsdf (Phil Vug 
Oi tobf r 1*104) A Tr b unit his lonlinmd lb* work dr 
si rdx d tin il md linds (lilt most li dog* n s ills hihavL in 
1 simil ir maniiei md that this positive emission 1 an 

n ut 1 1 v bi d*leit*d it ordm try ti mjieratures Roth th* 

inimlx r md VfloiH\ of thi 10ns increase rapidly is tin 

limpir tluri is rusitl or pr* ssure lowered and in (In p ipi r 
nnntionid w* found 111 it lhe emission ieis*d when the 
h* tling was (ontinurd Allowing for the d 1 If* ran l in 

umpiriluri tjiliuki and Renh nhnm s ri subs md e>nrs 
ipp* ir to b* ddfinnl Ispi * is of the sum pin nmm non 
\\ 1 iri now siding to determine whit i\ie(h tin posiln* 
10ns are ind in this lonnettion the obs* 1 \ iimn m of 
inliust that th* liuxli r iys give very shop bins of iln 
mi t d invoKtd vvh* n Loupled wilh I Sink divnuiv 
thit tlu * mil ri\s ire tlu « millers rf 1I1 Imlngnlmi 

spi elruni R S \\ 11 mw 

C 1 ss In Mint* I C Pec ember 17 
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1 UK DJ f El OP MEN l Ob MODERN 
ARllLLbR\ \ND EXPLOUVEb* 1 

'"PUIS volume is «i rc -publication of the many 
A v Uu ible papers and lectures which Sir \ndrew 
Noble has contributed on the subject of artillery and 
cxplosivfs Everyone recognises that there is no 
gt cater authority on these subjects than the author, 
mil ccrt imt\ the muvellous divelopmcnt of heavy 
vveipons withm the last forty years would have bien 
impossible but for the solid scientific foundations 
which Noble and his colic igucs laid down His his 
been a 1 uur of ictivity almost unequ died, his m- 
vcstjg ltions extending from the period when he was 
secret irv to the tirM Committee on Rilled Cannon 
I1H5S) down to the present time when Sir \ndrcw 
Noble still serves on the Ordnance Research Board, 
and only last vear conti tbuted further valuable papers 
on tin combustion of lertun smokeless powders 

As illustrating the development in gun construction 
which his taken place during this period, it may be 
mentioned th it tin heaviest gun in use when Sir 
\ndrew hrst joint d the service was a cast-iron 
weapon weighing <>5 cw t and firing i lound shot of 
OS lb weight with 1 muzzle velocity of 1O00 feet pi r 
second X comp irison of this with the 
< normous veleKitus, energy and range of 
modern weapons suth is form the hi avv 
imminent of our present-day battleships 
1 1< arlv shows that these advances could 
onK have been m ide is the result of 
e ueful scnntifu experiment Noble to- 
gether with his colleague the 1 itc Sir 
lifdtnrk \bel, will ever be associated as 
the leading mmds in this imgmhcent ex- 
I>eiimcntai woik 

I he apology whuh the mthor makes 
for this rt-pubhcation is the n fore quite 
unnece ss irv , and ill interested in the sub- 
ject will gladlv welcome this volume, foi 
the p iprrs and lectures were deliveu d 
1 h foi i sin h v 11 1011s societies that it is 
often difficult to obtain access to the whole 
of thun Neussanlv there arises a cer 
1 on imount of lcpeiition, but, is pointed 
out tin elimination of this would prai- 
1 lc illy hive me int re-writing the work so 
that the pipers ippear precisely in their 
origin d fotm Not only will th< 
infliction of them prove of value to the technical 
mm but si viral will appeal to the gincial readei , 
not ibh those on 4 1 hi Rise and Progress of Rifli d 
\ tv d \rtdlerv ’ md “Meihimeal Science m Rela- 
tion to thr Ni\ d and Mild irv Services ” 

Hu prtfuc done is most interesting and might 
will hi quoted it length Two points onlv, how- 
1 vc r whuh thiow light on thr objection lu mv 
ill an gt in the old days may be notfd Afur the 
introduction of 1 1 fled artdlery, a dinner was given I 
bv thi Rov d \i tdlery mess to the late Ix>rd Arm- ■ 
strong \fnr rulogismg the work done by the guest J 
of 1 hi evening the president concluded with the 
imphitu st dement 44 for myself T am radio dh 
opposed to mv change ” Agiin later, when Artdlerv 
other rs wen pressing for the introduction of a naval 
gun weighing seven tons the naval officers “doubted 
whethrr so heavy a gun could be carried on bo trd 
ship ” md 1 compromise was effected by introducing 
1 gun of ft} tons A et wr have had vessels the 
Samr Parnl md Benbow (both long since obsolete), 
tarrving two no-ton guns 1 

“ ArrtHery and t* xplrt««rves tty Sir Andrrw Noble Hart , K C B 
F R S, e Pp XVI I (London John Murraj 1906) Pri(C5Hj net 
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The first paper deals with the “ Application of the 
Iheory of Probabilities to Artillery Practice,” and 
afforded valuable information as to the superiority of 
rifled ordnance The paper is a mathematical one 
based on actual firing results, the object being to 
determine “ for each gun, that area within which, if 
a given numbt r of shots were fired, half of the num- 
ber might be expected to fall ” This paper is 
followed by one on “ Experiments with Navez’s 
blLLtrobalhstic Apparatus " Other papers toi similar 
type are those 44 On the Ratio between the Forces 
it nding to produce Ir inflation and Rotation in the 
Bores of Rifled Guns ” and 44 On the Pressures re- 
quired to give Rotation to Rifled Projectiles, M in 
which the relative behaviour with uniform and para- 
bolic ufling is critically examined 
To the man of science, as distinct from the artil- 
lerist, undoubtedly the researches on the change* 
L iking place during combustion of explosives, the 
measurement of temperatures, pressures, and velocities 
will be of the greatest interest These researches mav 
be said to commence with a paper 41 On the Tension of 
Fired Gunpowder ” (1871), although part 1 of the now 
classical 44 Researches on Explosives ” did not appear 
until 1S75 As alreadv mentioned, only last vear a 
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further uvntribuUon under this title was published in 
the Piouedings of the Royil Society (followed 
later b\ 1 note making cert un corrections on tem- 
pt ratun estimations), which greatly extended our 
knovvlidge on the variation in the products, temper- 
iture, , when certain modern smokeless powders 
\rc fired under varying conditions It is one of the 
few points on which we may offer criticism that these 
two papers are not included in the present volume, 
uul unless Mime restrictions as to re-publication pre- 
vented, it is difficult to understand why they weri 
omitted, for they arc certainly not the least valuabk 
of the series 

When Noble ind Abel first took up the examination 
of gunpowder, the knowledge on the subject was 
simpiv chaotic Owing to faulty methods, unjusti- 
fiable assumptions, and other muses, the most diverse 
ideas as to the pressure and temperature developed 
on firing were held Rodman, with his well-known 
44 cutter gnige,” hid done valuable work, but here, 
\s shown m an earlv paper in this volume error arose 
from imrin of the cutter employed For thf ex 
animation of the products on firing charges occupy- 
ing hut a small portion of the space in the expen- 





mental vessel had been emplo>ed Sir Andrew Noble 
and his colleagues fully appreciated the necessity 
of examining the products when the powder was fired 
as nearly as possible under like conditions to those 
existing in the gun, $nd it was not until they suc- 
ceeded in retaining all the products when the charge 
was fired in a space which it completely filled that 
knowledge on the changes commenced to have any 
claim to scientific accuracy Charges so large as 
33 lb of gunpowder and 5 lb of guncotton have beta 
fired in the author s explosion vessels, illustrations of 
which wt reproduce 

We have become familiar with combustions under 
these conditions, but it is not difficult to appreciate 
the risks and troubles incidental to such work, and 
the pitiencc required by the pioneers to overcome these 
difficulties Interesting references wilt be found to 
souk of tlu se troubles in more than one paper An 
•mount of one singular accident miy be quoted -- 

‘ The end of the vessel was placed against a 
w rought iron beam The sciew- i h ilf-inch pitch 1 
being a very good fit was strewed into its place with I 
much difficulty md with the use of l good deal of 
oil On filing, the screw unscrewed until the 

last two threads uert reached fhrs< wen sheared 
Owing to the wrought-11011 be mi there w ts no 


With Service gunpowdei the duthor concluded the 
■ temperature to be about 2200 0 C , and itgarded the 
signs of fusion of pieces of platinum in the charge 
as confirming this, Dev file’s value of “ nearly 
2000 0 C M being taken as the melting point of plati- 
num Holborn and Wein have more recently shown 
the melting point to be dose to 17S0 0 (_ , so that 
possibly the temperatures for gunpowder are some- 
what high 

It may be noted that as 1 direct usult of the le- 
searches on gunpowder, guns were constructed which 
Advanced the velocities from iboo to 2100 feet per 
second 

Although gunpowder held its own for centuries 
with but slight modification, it has now become a 
thing of the p 1st as a military propellant txplosive 
The adv int igts of a smokeless powder are so git it 
that is soon is the difficulty of “taming” gun- 
cotton had been overcome, its adoption, either 
gelatinised done or mixed with mtroglvo 1 in 
quickly followed Again Noble and Abel were 
.pioneers m our knowledge of the conditions attend- 
ing the n*,e of smokeless powders N iturallv the 
wry full and lucid accounts of the large number of 
K\pi rime nts m td< bv Sir \ndrcw Noble and his 
^colleague s wdl pi nvc of even gre itu interest th m 

the i arlioi work on gun- 



Flu a — Vexstl employed for heav> charge* Crusher gauge is shown at h the firing plug b«mg situated at the 
opposite end The shell proper was strengthened by being wound witn stt*e1 tape 


powder Throughout they 
enjoyed 1 in 1 ibli facilities 
tot ictu d li 1 ds m lirge 
< \pe rime nt d guns w ith 
full charges and so wen 
c n ihlc d 10 iorrrlatc the 
v dues in pt u tu< w 1 1 h 
I ihoi itor\ f \pc rime nts 
The th ingc> invoked 
duimg the combustion of 
smokeless t \plosi\cs ire 
less compile ittd th m 
w ith guiipow dc 1 t on* 
dilions, however, greatly 
modify the ptoporlions m 
w hich the \ mous pcr- 
111 mint g ises arc found 
he iu c the tot d gas 
\ ol unit is ilso idee tc d 


motion of translation, but the motion of rotation was 
so high, that the screw first striking the ground and 
then an iron plate it in angle of 4s 0 , went vertically 
into the air with a singular humming noise, de 
scendmg in about 30 seconds 1 few feet from the 
place whence it rose ” 

Onl\ two points need be mentioned in connection 
with the researches on gunpowder The authoi 
idopling and relying on Bunsen and SchischkoffS 
method for estimating hyposulphites in the residues 
regarded potassium hyposulphite as being formed as 
a prim iry produe t during combustion, a conclusion 
questioned bv Berthelot, who regarded it “ entire Iv 
as a product formed during the collection and uu* 
lytical treatment of the solid residue ” In a con- 
troversy which follow td Noble m idt out a good case 
for supposing no change to have been possible during 
the preparition of the material but ippe irs not to 
have considered the other possibility, faulty analytical 
methods Later Debus showed that this was the 
case and that actually the treitmcnl produced hypo- 
sulphite, which nectssil tied a re-cale ulahon of the 
composition of the residues Attention might have 
been directed to this earlier m the book 

Nq practical method is available for determining 
the actual temperature of explosion but making 
certain justifiable assumptions, calculated tempera- 
tures of approximate acruracv' may be obtained 


The influent c of inticising miounts of nitroglycerin 
to nilroc c llulosc in cordites w is fit -.l fully worked out 
by Noble and has proved of the gieatcst practical 
value since it his a close connection with the ini 
portant question of erosion With the introduction of 
the old form of cordite for large guns, the loss of 
ic curacy and short life of the gun bet ime senous 
matters for consideration Noble showed erosion to 
be due to two causes, (a) high temper ilurt of 1 he 
pi oducts, (b) the motion ot these hot gases Further, 
ia series of clabor itc cxpenments with specially pre- 
p ired cordites c on I lining increasing percentages ot 
mtroglvcerin showed th it men ise of temperature 
w ♦ nt hind in h md with increase of mtroglyee rin, ind 
consequently fiso the erosion 
1 he logical step therefore, w is to reduce the pri- 
ce ntige of nitroglycerin md, as is now common 
knowledge the new M D cordite rontams onlv yo 
per e t nt of nitroglycerin instead of per tent is 
! in the. e irhcr form Powder of this composition will 
for the same t Marge and size of cord, give less encigv 
in the gun, but this may be overcome hv suitahln 
| modification of the chaige and size of coid These 
points are all made beiutifully clear b\ some cxcil- 
1 lint eolnwred plates in the last piper vvhuli w is Hi 
live red in lqoo it he Koval Institution Other 
instructive plates in the same piper ire those dc ding 
! vvilh veloeitus and pressures derived from them m 
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j series of expci intents with numnoih modcrr 
smokeless powders, tarried out m a 100-taUbrc O-mch 
gun 

\V l still employ M J) eorditc in spite of Ihc ilmosi 
timversil adoption by our huiopran neighbours and 
the \mtrn ms of simple. nitrocellulose powders, whuh 
tin 5 c \pti u m e tonsidcribU tumble m keeping m i 
st iblf condition, and wc m iy tlurefoie issume lint 
no gie it idvunce Ins been mule sirue Nobb ’s c\ 
pirimrnts tit trly indie. tied the right pith to be 
follow id in the pioduition of 1 trustworthy smokeless 
powder which sli ill gne minimum erosion, whilst 
possessing- tlu isstntiil t|ii ilit\ of stibilitv 

| S S B 


4 fill b - DO/J \ II Li S 7 /M 7 M) N 1 II HJ 
BOOK s 1 

Tl the lovci of nitural hislor) ind country life 
* whose tastes incline to the study of tlic higher 
anun ils md who m iy also possess an ippetite for a 
spiii of philosophy, 1 innot find matter to his liking" 
in it U 1st one of this excellent h df deven of popul ir 
books he must inch e d be h ird to phase The first 
h\e ire thinning t \ unph s of tilt modern style of 
niture -study md popul 11 nituril history works, md 
tin gi in r il excellence ot t he si \ it ot the test is only 

u|u died (01 shall \u say surpissed^) by the t xqiiisilc 

lllustr itions Since each volume his 1 spitid line 
ot its own we \rc foitunately spired the invidious 
1 isk of deciding is to their comparative merits 

flu first voliim* in the list the forerunni r -ip- 

parentlv, of a m rn s of volumes written on the vuno 
gent r il lines is a nitunl histor\ ot m mini ds, in 
whuh while tin gioup is t ikon 111 systematic order, 
the method of in itment is so popul u (and at the 
same time so ucurate) th it it 1 in sc uccly fill to 
appeal to i veiv I lrgc series of reideis m un of 
whom will be gd id to find it unencumbered is 1 

rule wjlli s< len ti fu nones Ihc greU holme of Mi 
Ing-ersoll’s book however, formed bv the illusti i- 
tums many of whuh more especially the coloured 
plates md the rtpioduclions from photognphs u< 
bevond prime \mong the best mrv bt icckoned 
se\ird of the twelve toloumd pi ites driwn bv thi 
author’s dauglilci Tliose of the f illow-dcer and the 
jaguar arc n pi oduc lions from Gt rm tn wotks, and in 
tin t ise of tin st is well as in th it of the water 
thevrutnn on p >42 which is copied from m cncyclo- 
padii irlith hv Sir \\ H Mower, we f ul to notice 
any acknow It dgmenl of tlie sourer Spitiil attention 
mav hr dn re ted to th< photo of (hr Him il lyan tahr 
on p 2(12 as showing the sh iggy character of the 
eou whuh is so completely lost m ill museum 
specimens \\r hive seen On the olhoi hand it m iv 
be noticed lh it on p 240 the author gives 1 figure of 
the hi ad of m Xfnean buffalo to do duty foi lint of 
the Inch 111 wild ox or gmr, while the cut of m 
un \W ht id on p 2^1 is a ludicrous e iricature 

Tn gi n< r il the (r\t is well up to d Up, including, for 

1 fi) The t tfeof Animal', -thi. M immnl Fy F IncerMill Pp xi + 
iMuantrd fN»*w V ark Thr Mnumllan Co l omton Mat tmllnn 
and C ■> I trt ) t ri re ft / net 

(j) Nntai Carol Singer* Py K Kearum Pp >51 illuitraU 1 
t ond in (i sell mid Cn ltd) Price 0 j 
( ) An Idler in the W iM* By T kHwardej; Pp vnt -f-ing illuatr ited 
■(t-ondon (ohn Mimay ) Price fir net 

( 4 ) 1 ( o \ Walking through ihr Wood* md oer the Moor Compiled 

from the « rtC^ of the late Kf-v C A I dm* nnd oikeri Pp 7 q illustrated 
(Kdmhnrch md I ondon T N toidin ) Price 7\ L<t net 

I ‘ Brier 1 itch 1 hi)osoph\ B\ Peter Hibbit Interpreted by 
J long Pp ash y y< illustiated (T ondun ( inn and Cu ) Price 
fij nrf 

(0 ‘Birds Sh}wn to the Children Py M k C Srntt described by 
f A Henderson Pp 112 illustrated (I ondon and Fdinburgh T C 
■and C J« Jack ) I rice 7s tn net 

no t 9 j 8 , voi 75] 


[Decembek 20 1906 

instant c m tuuiinl of the pt digit e of the elephant, 
but it is 1 ither be hindh md m the m it ter of gitaffes, 
md likewise in classing all inte lope s is iri mbe rs of 
t single subfamily Moreover, in definitely asserting 
tli it the litnr animits uc recent immigrants into 
\frua the luthor ignores the remit suggestion of 
Mr M idisoii Grant as to the Bovida; bung an 
endemu Ethiopian gioup As instances of crior we 
in ty refer to m evident mistake in regard to the 
coloui of Pembroke cattle (p 240), md to the refei- 
ente of the n ime “ ravme-deer ’’ to the blaekbuck 
(p 277) riuse ire, howevei but trifling slips, and 
srncely detract from the general excellence of a most 
attractive volume 

A Chnstmis bird book from (he pern ind earner i of 
Mr Ke irton is 1 st inding dish to which ill young 
bird lovers look foryyard with delight md we cm 



tir 1 — ChjfTtlftflT md Ntsi from N*iurc s Carol Sinteri 


issuit them thit thc\ will not be disappointed at the 
I m their 1 ivourite uillior md irti-t his provided for 
tin pn smt si i son Ibis tune Mr Kearton has tike 11 
up his subje t t from 1 more definitely systematic point 
of vityy th in u^u d d« ding “ in e remcisO and populai 
niumcr with llu ippt ir nice, liaunts habits nests, 
eggs, son^s, and cillnoles of the winged melodists 
that breed m v iriotis pirts of the British Islands I 
have click iv uiired ” ht continues “to describe them 
in such a w ay th it the n edei m iy be tbk to identify 
them for himself 01 herself m wexed and field, and 
when two spines be ir a Mirnhntv of appearanee 
or song ha e mph isise the points wherein they differ " 
Tn this um the uithoi ippt irs to hive been success- 
ful (Onch using the mcessin teehmril desuiptions 
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or colouring* into as small a space as possible, and 
afterwards elaborating tht,moi( interesting details 
of habits and distribution \s m all Mr Kearton’s 
books, the great attr action is however the illustra- 
tions, which arc from photogiaphs bv himself and 
his brother, and in this volume, were we not afraid 
of libelling thur earlier efforts, wc should be tempted 
to say th it the artists hive surpissed themselves Be 
this as it mav the charming illustrations in this 
volume would be h trd to b it as our rcadeis may 
judge for themselves from the sample here repro- 
duced (l tg 1) which w is selected almost it random, 
is where all arc < xcrllent it is difhiult to make a 
< hoice \ inori iltrutive gift ln>ok for young peojple 
fond of birds — as all of them should b( and piohiblv 
ire when thc\ hive tin prop r opportunities would 
be dt then It to find 

Tin third volume in the list is, is implied bv its 
title less of a pinch n itui tl history thin cither of 



Fig 3 —Young Rook % Fiom * 1 Go A Walking 

the two preceding ones dialing litgilv with count i\ 
suncr\ md countrv life, the frontispiece depicts 1 
bi umful seem from m old-fashioned J nghsh hamlet 
with tli itched toll lgcs, while other illustrations show 
no less f \quisiti glimpses of shoii end river 1 md- 
si ipt { ertain chapters, such is the on i on the flight 
ol the Swift and another on th* song of I he skylark, 
ire howivu vivid ski ti his of pluses in the h ibits 
md hit* historv of birds possessing i pnulur intiiist 
ind el) um of thur own, md U is onlv Ink of spate 
that prevents our dwillmg on these at some length 
Both those imnlioncd ir< illustrated with photo- 
graphs of the spuies to which they in resjitc tiv e 1\ 
devotid, and m m\ 11 id* rs will hi spuullv int* rested 
in the authors ohst r\ t irons with icg trd to the noc- 
tuinil flight of the swift In siving th it Mi luknet 
Ldu irdes s httU volumi although written on dif- 
ferent tmis, vus m mtuist with Sir Hubert M i\ 
well’s “ Momorus ol tin Months ” wc in h stowing 
a v ci \ high me c d of pi us< 

“ I fiu \-\\ liking ’ vvliuh is dated 11)07 iltliough 
U w is previously issued in p irts and the tirst of these 
nnKd in our columns on its fust tppi 11 met is 1 
merits of brief illustrated biographies 0/ urt un 
silected birds md 1111m ils Hat st it c no doubt 
excellent in their wav but the chirm of the book lie ^ 
in the illustr iltons , md since th sc im it pmdui lions 
from photogriphs bv Mi ( R< id of \\ ish iw it 
would be w asp of woids to add am thing in the w iv 
of commend Hum V spend f< ituri of the work is 
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the number ot illustrations ot groups of young birds, 
and that oui readers may judge for themselves as to 
the excellence of these (and the illustrations generally) 
wc n oroduce, bv Lht courtesy of the publisher, one 
showing a trio of young rooks 

1 he fifth book on our list is on a higher plane and 
of 1 type totally different from inv of the others, 
dealing m only with animal psychology, md revealing 
i he thoughtful and speculative mind of the t dented 
author To do justice to Mr I ong’s ideas and 

th< ones in the spire ot a few lines is a manifest 
impossibility, md we must be content to refer to his 
belief that the lower am m ds “possess 1 rudiment lry 
mind ” and may therefore be accorded 1 some small 
i h UKC for immortahtv ” With these sentiments vve 
Invc no cavil, but when wc read the st itemont that 
‘ death to the animal is but a slea p, and the onl\ 
thought in his he id when hf lit s down for the last 
time is nature’s whisper tint he will waken as usual 
whin t ht rig r ht tmu conus “ wc 
w cm Id i^k I In author how many 

wild animals dit so to spi ik, in 
ih< it br ds J \V 1 th this hi k f notit e 
wc must k ivi ( md tommend) i 
thoughtful w ork to the best alt* n 
turn of i 11 m st md thoughtful 
rt idi 1 s 

1 ist md like w ist ]< 1st is the 
little volume on birds m Miss Chis- 
holm s ‘ Shown to the Children ” 

st ries In woiks of this tnlure the 

miassitv for ibund ml dluslrition 
ov< 1 1 idt s ill other considerations 
md if in this i nst mt t tiu ml it v 
sonic whit t vuuls cpi ditv it must 
he borne in mmd th it fortv * ight 
tull-p igi coloured p] itrs foirn a 
vc r\ 1 ihr r 1 1 allow mu in 1 half- 
i row n book md Hi it tin stvli of 
1 vi c ution will prob iblv p iss muster 
i moil g tlu r< aders ot llu book 
If wc cviipt 1 few st 1U1 in <s such 
is the statement that blukhirds c it sn tils (Ik letter- 
puss appeals 111 the m un to be just whit should he 
provided tot virv juvenile ic ich 1 s R T 


TI1F 1R1 \1 Ml \ l Ol ( \M FR 

I I is m appiopudc coincide mt 1 h it the sensational 1 
st elements m idi in tin d ulv 1’ress list vvaek 
u sp< c ting the emt of 1 mu 1 should hive is their 
inticlotc the scientific discoursr ‘On the In atuunt 
of C mccr I)\ Modem Methods ’ which was delivered 
at the Rov t! t ullege of Surgeons, is tin Bradshaw 

lectun 1 >\ Mr I dmund Owen on December 12 Irt 

m article in the I'all Mall Di S dee bv went 

so far is to issmI Ih it lh< conquest of l mccr is 

within me isui ibl* distant* the me ins of cute being 
trvpsin 1 digestive ft mu nt formed bv the p me re as 
md pissed in its sun lion into the duodenum the 
upp 1 p art of the sin ill mt* Mmc 

[lie Use ol tivpsm IS u cme for ( llltU seems to 
la tv* suggested itself independently to two observers 
Mi I Bcatd md I)r Shaw -Macke n?n llu for me 1 
apparently mi rmbrvologril grounds tnd the ] itln 
bee ms( c 1 f the loinp native mamumtv ol the ill 

intestine horn cancer J bus in io^ \7 \ 1 ,M s 
e met i of the digestive trial the sin ill mlaMina w 
allected in emlv twentv 1 Be ird found (hit in mm 
the subjects of experimental eance 1 (tile ]< use i» 
* Stnw / t A V { f it 
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tumour), injections of trjpsm ciustd shrinkage and 
degtru r Uion of the tumours 1 a not unlikely event 
considering the at live digestive properties of trypsin# 
mid his method is static! to hive been carried out 
with success in the hum in subject bv Prof Morton 
in Americ \ 

1 he full 1 c port of the work of Prof Morton will 
be awaited with interest, but, in t+ie meantime, the 
prem iture publication of details cannot be too strongly 
condemned It is well known that trypsin has been 
tried in this country by man; without my startling 
sum ess, it is possible that it may be valuable in 
certain lot ihsid growths, just is radium and the 
X-rays are m s< lie ted t ists, but, on the data avail- 
able to isst rt that 1 he conquest of cancer is neu at 
hind is urmasonable and docs infinite mischief to 
science as well as tmreising the suffering of the un- 
fortunate victims of this dire malady by hopes that 
are destintd not to be realist d 

With reference to Mr Heard's experiments on 
mouse ninir it is to be noted that this so-c filed 
experimental cancer is in impl intatton of the disease 
into an animal, and not 1 cancerous metamorphosis 
of the mumps own tissues a thing verv different 
from spontaneous (ant or Chian turpentine violet 
leaves, Doyen’s scrum, and a host of other remedies 
have all at some time or other been v mnted as 
specifics for cancer, but none his stood the test of 
rigoious ti nl 

In conclusion an extract from the Bradshaw It (lure 
may be quoted — 

“ Surgery must not go in advance of facts, or she 
will assuredly be overt iken and tripped up as she 
has learnt from sid experience \t present it is 
beyond her power to promise to cart canter, whether 
by a i uttmg operation, by \-nays bv Pinson’s light, 
or by anv drug or nostrum mjetted into the blood, 
taken internally or ipplied locally Tieitment is 
unfortunately not the same thing as cure, and the 
most effectual tre ttment for cancer- no matter how 
smtll it may be -is still removal by the knife ” J 


WDM A 4A UQlillIhS 
\ N import mt philological discovery is announced 
from Berlin Profs Karl Schmidt and H 

Schifcr who arc well known for the ir work in con- 
nection with Coptic literature and Nubian antiquities 
respectively, h ive succeeded in making out something 
of the me min g at some rt hgious dot unit nts of the 
eighth centuiv a d , written in Coptic characters, but 
in the Nubian I mguage The three Nubian dialects 
of to-d iv ktnfls, Mahass, md Dan ikd, are not 
vvnrten We hive, of course, considei able knowlodgt 
of ilu gr unmar, &c , of thtsc modern dialects, hut of 
the cailur history of t h< langu lge but little is known 
Iltntt tht interest of Piof Schmidt’s discovery If 
the two s iv ants concerned succeed in making out 
moif of tlu 1 mgu igi , we mav be able to decipher 
sewn of the U 7c Nubian inscriptions written in Coptu 
ch u u It t s w hit h si 1 1 I exist 

In tht description of the rock -cut grottoes of Gebel 
Adda, nc ar \bu Simbel, in Murray’s “ Handbook for 
hgvpt ” (i8c)6, p 077), we find the following pas- 
sage - “ On the w ills ire some Coptu inscriptions, 
and on the S v ill ot the adytum is a long Uxt of 
14 lines, in wlut I rpsius calls 4 Christian Ethiopic,’ 
of which anotJui example exists on i rock (now partly 
broken) at the foot of the cliff on which Qasr Ibrim 
stands The letters art those iff the ( optu alphabet, 
but the langu igt is unknown ” Tins is the kind of 

1 lint V <i Jomn t p 140 

a bnt Mttf Jtwrn , 190 $ ii , p 1601 
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inscription leferred to Such records art very rat£, 
md we ft ar that even when read they will prove to be 
of religious chiricter, and will not throw the “ h^ht 
on tht history of the earliest Nubian races ” which 
the sanguine Berlin correspondent of the Globe 
{Dec* mber n) anticipates The discovery referred to 
is published in the Abhandlungen of the Royal 
Prussian Academy of Sciences under the title “ First 
hragments of Christian Literature in the Old-Nubian 
I anguage ” 

1 he Old-Nubian inscriptions of Qtsr lbnm and 
Gebel \clda are not referred to in Prpf Breasted’s 
recently published report on the “Temples of Lower 
Nubi 1 ” (Chu ago, 1906) We hope they have not 
suffered of late years With regard to the grottoes of 
Gebel Adda, we note that on p 18 of his report Prof 
Breasltd cl unis to hive discovered a fact that h ts 
in it ditv bt en known for at least ten years, namely, 
that the inuent Lgyptian Viceroy of Nubia, Piscr, 
who cut 1 “memorial niche” for himself in this 
rock lived in the reign of Lye (Ai) as well as in that 
of Harmhvb (Horemheb) Prof Breasted errs in his 
siatcnu nt that Paser was “heretofore [° hitherto 
here tofort cm only refer to matter comprised in Prof 
Breasted ’s previous pages] supposed to have been in 
office only undei H irmhab ” He will find the fut 
ntfftd in the i8q6 edition of Murray’* “ Egypt ” prob- 
ably by that indefatigable collector of Egyptian epi- 
graphic matt ri ii Prof Sajce 

Murr iy s hook is ospet 1 illy useful for loik-tombs 
and inscriptions and his far more detail of sites not 
usually visited bv tourists than Baedeker has, but 
Prof Bieisted has rt ligiously followed his Germ m 
guide and so has f dlen into Baedeker’s error of 
calling the temple of Sciret d-Gharb, south of Gebel 
\dd 1 “the lemplt of \kshdi ” (p 17) This* mis- 
take was pointed out bv Prof Savct in the “ Recued 
de Travaux ” for 1895 but still rtmnns uncorrectcd 
Akshth Akslia or \kashch is many miles aivi) 
south of Wadi Halfi, there is 1 village c died F\hka 
however, not far off which may be the origin of 
Baedeker’s mist ikf 


NOTES 

l in following presidents of sections have atitpted office 
for the meeting of the British Association to be held at 
Leicester next year —A (Mathematics and Physics), Prof 
A E H Love, T R S , B (Chemistry), Prof A Smithells, 
F R S , C (Geology), Prof J W Gregory FRS , 
D (Zoology), Dr W F Hoyle , L (Geography), Mr George 
G Chisholm, F (Economu s), Prof W J Ashley, 
G (Engineering), Prof Sdvanus P Thompson, FRS, 
H ( \nthropology) Mr D G Hogarth, I (Physiology), 
Dr A D Waller, F R S , K (Botany), Prof J B 
F arm< r, h R S , and I (Fducational Science), Sir Philip 
Magnus M P 

lm Royal Irish Academy held a very successful con- 
v<rsazionc in the Academy House on December 4 Their 
LxcHlencies the Lord Lieutenant (visitor of the academy) 
ind thf Countess of Aberdeen were present and a large 
and distinguished company accepted the invitation of the 
president and council Some of the rare manuscripts In 
the possession of the academy were on exhibition, and 
attracted much attention , and interesting demonstrations 
were given in connection with recent scientific develop- 
ments lhtrc were shown by the fisheries branch of the 
Departimnt of Agriculture and Technical Instruction for 
Ireland a number of important additions to the marine 
fauna of In land Souk new scientific instruments were 
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exhibited and explained, and there was a notable series of 
large photogiaphs of Vesuvius taken during the recent 
eruption 

In the speech of the Sc 1 retire for Scotland on 
December 14, during the debate in committee of thr House 
of Commons on the National Galltries of Scotland Bill 
the following passage describes his final proposals reg ird- 
ing the accommodation and grant to the Roval Sock tv 
of Edinburgh — “ He had now to mention the arrange- 
ments proposed for the housing of the R >yal Society For 
that purpose it was propose d to expend 28000? of the 
capit il m the hands of the Bo ird of Manufictures A sum 
of 25 000 1 would go to the purihase of a building, and 
3000/ would cover the expenses of fitting up re-decorating 
the new premises, and transferring the library and oth< r 
effects of th< Roy il Society ftom the Royal Institution 
The Treasury were giving the Roxul Society a grant of 
not more thin 600 1 a year At present the Roval Society 
received i grant of 300? a year which giant was pcid by 
them os rent for the part of the Royal Institution whuh 
they now occupied In future iVu Royal Socictx would be 
placed in occupation of their new promises md thi y would 
also have the gr int of 600/ 1 veur for scientific purposes 

and would be free from any obligition to pay rent He 
thought it would be conceded that the Treasury had been, 
not ( \trav ig int in this matter, hut generous ’ 

By permission of the Lord M nor the ennu il meeting 
of the British Science Guild will b< held it th< M muon 
House on Janu irv 28 at 4 p m Mi Haldane the presi- 
dent of the Guild and othi rs to be annoum wl 1 Her will 
speak The I ord Mayor will pi eside 

lo celebrate the hfneth annivor«irv of tU found ition 
the Geographu d Society of Vienna held 1 meeting on 
December 15 under iht presidency of the Arihdulo Rainer, 
patron of the society 

l he gold mod il offered by the N itional Geographic 
Sourly, Washington for rvtr torch n irv cchif vcments w is 
presented to Commander Pcarv bv the President of the 
United States at n banquet on December r«; 

The Berlin correspondent of the Ttnns stills (hit on 
December 14 the German Wireless lelcgraphv Company 
succeeded m establishing wireless telephonic c nmiminic alion 
between its ofhees in Berlin and the wireless telegraph 
station at Nauen, a distance of ibout twentv-five miles 
It is claimed that the apparatus can be adapted to any 
wireless telegraph installation 

In the House of Commons on 1 uesd ly a discussion took 
place on the wireless blegriphy convention signed at the 
recent conference in Berlin, an account of which was 
given in N \TURF of November 1^ (p «;q) Sir F Sassoon 
moved — “ That in view of the experimental and un 
developed condition of radio tclegr iphy this House r* girds 
with apprehension any engcgfmenls hampering the com- 
plete freedom of action of the Stale and asks His 
Majesty’s Government to grant a Select Committee to 
inquire into the proposals embodied in the Berlin Conven 
tion previous to ratification 11 The resolution was with 
drawn after Mr Buxton Postmaster Genera!, had 

ainounccd, in the course of a df tailed replv to the 
criticisms passed upon the convention that a select coni 
mfftee of inquiry would be appointed bv the Government 
at an early period of next session 

On Fridiy last, December 14, there was opened in the 
Alexandra Park, in Manchester, t range of houses erected 
bv the Manchester City Council Ter the unique collection 
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ot cacti made by the late Mr Charles Dai rah of Heaton 
Mersey, and pre m rued lo the town of Manchester by bis 
widow and sons 1 he housts which weic erected it the 
cost of 2500? are idimr ibly suited foi the purpose, and 
provide a suitable building feu this splendid collection 
which comprises about 1200 species and v iru ties of 
( k ta<t i, and ibout 400 specimens of other succulent 
pi ints 

\ tOKREM ovw nt 111 Os ck i sends us i i ulting from the 
] a pan ChromtU of Octobir 20 in which it is leported thit 
‘ a remarkable pace of crystil has been discovered on a 
hill at Musutnmi-inui a Kitu Koine district \anunishi 
Prefecture It is fppt long md tj fut thwk weighing 
more than 10000 lb ’ Thi inform ition is not di hint* 
enough to be of much value, but it m iv b( pointtd out 
that a quartz crystal of the size mentioned (4} f* 1 1 by 
xj feet) would weigh about 1000 lb, not 10000 lb In 
the collection at tin British Museum (Natural History) 
there is a crystal ftom Madignscir which is 3 feet long 
and more than 1 foot thick \ < rvslal in Milan 3} feet 
in length and 3} feet in circumft rc nt e is estimate! to 
u ( igh 870 lb 

Spfamsc at the eighth annu il dinner of the members of 
the Medic d Gradu ites’ College end Polyclinic, held in 
I ondon on December 12 Prof Clifford Allbutt who pre- 
sided sud it is quite impossible for teachers howt ver 
eminent the\ m iv be to teach undergr iduatps and post 
graduates at the simp time heme the necessity for i post 
| graduate mm otv of thi*. kind lhr snemc of medicine is 
living md thi sciences on which medic int w is found'd 
ere living and post-graduates must move forwiid with 
the rest Prof Allbutt suggested tint tin institution 
should not rest until it Ins suenedtd 111 bringing about m 
this rountry the c st ihlishnn nf of a Ministry of He illh 

Tax- repot t md b d mi e-slut t foi 1 ooo of the Armstrong 
College Munm I tboratoiv C ulleruwts, shows that the 
sum of 2048? his bon received is dem itions m aid of 
the scheme to provide 1 completely tquipprd laboratory 
A marine laboratory is to be erected forthwith at a cost 
of 3000/, and Mr Hudleston the owner has agreed to 
let the laboratory to Aimstrong College at a yearly rental 
of ^ per cent on his outl iv An appeal is made for funds 
to furnish and equip ttu liborntotv when erected, and 
th(M may br sent either to Mr ^ Muk nt Armstrong 
College Mi w castle upon I \ ne or to Mi George Wilkinson, 
1 Moslcv Street \ewi istle upon T\n< 

On December t> Mr Alfred Hinds dehveied i lecture 
bpforn the Roy il I nginerrs it Chithiin on “ 1 he Protcc 
tion of Buildings fiom l iglitning He showed the extent 
of dam igc bv lightning b\ im 111s of 1 chirt of Fnglind 
and W di s on whnl the positions and nature of objects 
damaged during i pe nod of ibout tune yc us were in 
dicateel by coloured spots Tbib included 2485 buildings 
of which 14S were chore lies Mt Hands showed th U it 
is impossible to piotect buddings efficiently bv im ins nl 
set rules, null c isi has to be studied sepmitdv, and the 
system ol prolmlion ipphed wliic h the compile U 10ns of 
tnel d in and about the structure show to be nmss m 
Htrlurto too much importance has btrn ittiched to tin 
form and c om|>os[ti(>n of the conductor ind too little lo 
the fict that its efficiency depends almost entire !\ on th* 
wav in which it is applied, and very little on whit it is 
As regards the reWttvc* v due of iron and copper for con 
duetors so far as the matter cornu ns conductivity md 
the dissipation of energy, Mr II mils holds u to In of 
such trifling importune thit it sinks into msi^mtu mu 
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in comparison with c onsideratiofls of durability A light- 
ning conductor is expected to last for a long time, md 
iron is, unfortunately, too perishable for the purpose As 
regards cost, an iron system,, if of sufficient sire to be 
fairly listing, is. more costh than an ordinary copper tape 
one 

A ikttfr in the Tnntj reports the return of Dr Stein 
from his second exploration of Chinese lurkestan As 
before, he has combined careful surveys of the Chinese- 
Jnrban frontier with archeological work His former 
surveys of the farther side of th< kuen-lun have been 
largely supplemented and he has explored more ancient 
sites, revisiting also the Raivak ‘stupa, from which he 
obtained before such important an hacologlcal materi il 
More ancient doemrunts have been secured, and we await 
with interest his report and hope that he will bring out 
another book describing his travels This though it will 
not possess the t h irm of novelty which distinguished his 
** Sand-buried Ruins of Khotan ** (sec Nature vo] 1\\ , 
p 27s), *nd made it one of the most important archeo- 
logical publications of a decade vs ill still be most interest- 
ing as a srqud to his fb st work and is sure to contain 
matter of the greatest importance We greatly desire to 
heir more of the mighty Muzlagh atn “ Ice mount nn 
Father ” and of the other Mu 7 tagh 1 1 the Kuen-lun with 
the extraordmiry eroded ranges of Yagan-dawan and the 
impassable gorges of the Aurung-kash as well as of the 
cncienf cities of Khot in with their sand buried treasures 
of former civilisation 

Rake birds observed at Rositkn form the subject of 
notes by Dr J Ihiencmcnn in the June and October 
issues of Rtithmows Otmthol Afonatibcnrhte The most 
noteworthy Is the Indian greenish tree warbler Rh\llo~ 
stopus ( icanthopneustt) vindans 

Thk articles in the November issue of haturen include 
one bv Mr N J hd\n on the ( 7 ;Po expedition under 
Amundsen for polar magnetic observation a second, bv 
Mr r b Kolderup on the San Frannsco earthquake 
and a third bv Mr J A Grieg on animal groups in the 
Rergcn Museum Jhe Jitter institution, it appears, has 
been endeavouring to imitate the region inaugurated bv 
Sir W H Flower in our own Natural Hisiorv Museum 
and the article com 1 ms reproductions from photographs 
of groups of birds and mammals amid their natural 
surroundings which have been recently set up at Bergen 

\ mfmoir bv Prof 1 Toula on the dentition of Rhino 
(fro* (( cratorhmus) humUctmcHsis forms article 2 of vol 
\x of the \bhntuilutu*en dcr l / g C o1 Renhsanstalt 
Vienni 1 his rhinoceros which is reg irded is a relative 
of the living R SHinci/rmiis was first described in iqoi on 
the evidence of if mams from Hundsheim Altenburg 
since which date additional material has been obtained 
In dcsiribmg the dentition in detail, the author refers to 
that of othei Furopem lertiirv species several of which 
he iplits up into new species and subspecies I he Rhino 
ccrei e/rnfijc'; described b\ Prof W B Dawkins from the 
forrst-bed of Pakc field he m ikec for example, the tvpe 
of 1 subspecies, R i pot tfuldtnsts In giving the desig 
nation R m* gar limns brachyccphala to \ Continental 
form Prof Toula seems to be unawate that according" 1 
to the rule adopted bv zoologists, this name is preoccupied 
hv R tmrcht hrach\cephafa t Schroder 

F have to RGknowb dge (he receipt of vol v part iji 
ind vol \i , part ) , of the Proceedings of the Rhodesia 
Scientific Association published at Bulawavo In addition 
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to Mr F White’s presidential address delivered oi> 
November 7, 1905, the former contains notes, by Mf. H 
Marshall, on birds of the Zambezi valley, geological notes 
on Rhodesia, by Mr C E Parsons, and petrographlcal 
notes on the oldest rocks of South Africa, by Mr F P 
Mennell 1 he grasses of Rhodesia, by Mr C F IK 
Monro and the Amantabele and other tribes of Matabele- 
land, by Mr H J laylor, Chief Native Commissioner, 
form the chief subjects of the later issue The 4t black 
peril ” looms large in Mr Taylor’s paper The native, 
according to the author, has recently made rapid strides 
towards civilisation, and superstition is fast dying out 
“ His mind is becoming more expansive, and his object is 
to place himself by his own efforts, if possible, on an 
equal footing with that of the white man There is a new 
era in the life of the native, and we are at the present 
time faced with the greatest political question of the day , 
all other questions smk into insignificance m comparison ” 

Tup Journal of the Quekftt Microscopical Club for 
November (ix No qg) , among others, contains a sug- 
gestive paper bv Mr J Rhemberg on stereoscope effect 
and the improvement of the binocular microscope, and a 
very useful non technical summary of the Mendelian hypo- 
thesis with bibliography and suggestio is for experiments 
wiih microscopic organisms 

Dr II G Gavlokd of Buffalo, details some remark- 
able facts suggestive of contagion among mice and rats 
arising from tumours bMieved to be cancerous (Brif Med 
Journ , December t, p 1555) A cage was discovered in 
which upwards of sixty cases of spontaneous tumours 
occurred among rats and mice kept in it in the course of 
three years The fact that the location of the cage was 
frequently changed and that the stock was entirely re- 
newed without permanent cessation in the occurrence of 
tumours, induate that the cage itself was the source of 
infection 

Durinc the last three or four years the view has been 
gaining ground that the spirillar microorganisms met with 
in certain diseases and known as “ spirochetes ” are 
protozoan and not bacterial, in nature, and Schaudinn 
stated that they were probably a stage in the development 
of trjpanosomes Novy and Knapp, however, again re*- 
assert the barterial nature of these spirochetes on the 
following grounds — (i) they do not seem to divide longi- 
tudinally as do trypanosomes , (3) they multiply much more 
npidlv than protozoa usually do, (3) unlike trypanosome^, 
thev arc unaltered by dial) sis against water, (4) they are 
less afheted by heat, and have less avidity for air than 
tnpanofiomes and (<;) with spiroi'haetcs a wcli-marked 
active immunity m iv be induced on inoculation (Bnf 
U<d Journ December 1, p 1573) 

In the Bulletin of the Imperial Botanic Gardens at St 
Petersburg, vol vi , part iv Mr N Busch continues hi$ 
letters from the Crimea describing the plants collected 
en mute Mr W I *1 ahew, writing on the flora around 
Ssergatsih, a town in the Government of Nlschny- 
Novgorod, notes the gradual immigration of steppe ( plants, 
and another ecological paper is contributed by Mr B 
Fedtschenko on the plant associations of the lake near 
Borowsk indicating that it is an outlier of the more 
northern lakes 

The importance of forests in connection with the water 
supply of a country, inasmuch as they regulate the flow 
of rivers, pn vent erosion, and help to conserve moisture, is 
now gfnrrdlv admitted This subject is touched upon in 
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(he editorial of the Indian ForesUr (September), and 1* 
discussed in a letter from Mr A M Lushington, who 
drawtf his arguments from a consideration of the 
sources of the Cauvery Mr Lushington emphasises the 
necessity of duly conserving the forests at the river sources, 
and suggests that the help of Government should be invoked 
to provide the necessary funds, more particularly where the 
river runs through different States 

Much attention is paid in various ports of India by the 
forest departments to the planting of avenues along the 
roadsides An article describing the trees suitable for -the 
Salem district m Madras, by Mr F A Lodge, is pub 
hsh<d m the same number of the Indian barrier Figs, 
the wild mango, the tamarind, and the margosa tr<*e, 
Meha ax^dirachta, are recommended as n first choice, but 
a more extensive list is given of trees less generally suit- 
able although adapted to special sods Cultur'd directions 
are added with regard to setting out nurseries, transplant- 
ing and pruning 

I he bulletin dc la Soctftd d'Encouragcnnnt (vol cvm , 
No f>) contains the oration delivered bv Mr Gruner at the 
funeral of Mr Hurt the eminent civil <ngineer, president 
of the society 

The report of the judges on the trials of suction gas pro- 
ducers organised by the Royal Agricultural Society has been 
drawn up by Captain Snnkev, and summaries of it are 
published in the Engtneer and in Engineering of 
December 14 It forms a valuable contribution to the 
literature of the subject, and shows conclusively that the 
suction plant is well adapted for agricultural purposes 
Mthough less manual labour is required than with a steam 
engine, more intelligence is required on the part of the 
attendant to ensure the production of gas of good quality 
In the eleven plants pf which complete figures are given, 
the fuel consumption per brake horse-power at full load 
varied between 104 lb and j 48 lb I he winners of the 
awards priced their plants at almost the sinie figure, 

and 1177! per brake horsepower 

Rfcent developments in abrial navigation form the sub- 
ject of an article by Major Badt n Powell in hno vledgt 
for December Commenting on the prevalent vitw th it 
Santos Dumont’s experinunts constitute the first case of 
actual hum in flight, the author refers to the picvious re- 
port) d records of the Brothers Wilbur and Orvilh Wright 
He also txpressis doubt as to how far the recent expert 
nunts in r ihs have effectively disposed of the stability 
question From Major BmU n-Powdl’s article we further 
learn that experiments with met haim all v-propi lied balloons 
aie still receiving considerable attention In particular the 
/(ppelin airship has igain been making trips and a speed 
of thirty miles an hour has been recorded though it would 
ap|>e'ir that the estimate was m ide bv theodolite me 1 sun 
ments and further inform ition would therefore have to be 
placed at the disposal of a reader before nnv conclusions 
lould be drawn as to the velocity rtlative to the wind 
A new Lebiudv balloon c died la Palm has been built 
for the hrcnch Government Since the appearance of 
Major Baden-Powill’s article it his been irpoited in the 
Press that a new explosive has been prepared by the United 
States (government for use m aeroplane m tchines con- 
structed by the Brothers Wright 

Tup Journal of the brtnklm Institute (vol clxli , No 5) 
contamb a striking dluslrUion of the historical collection 
of more than a thousand incandescent lamps, for which 
the Elhott Cresson gold medal was awarded to Mr William 
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J Hammer, of New Aork The collection, made during 
1 period covering more than a quarter of a century, 
embodies a history that could not have been recorded in 
words and could not be reproduced if destroyed In the 
same issue Prof Carl Hcring describes the Decker battery, 
a new form of primary battiry foi large outputs It is the 
usual bichromate cell the feature of novelty being the 
construction of the cell and its parts Prof A E Outer- 
bridge reviews recent progress in metallurgy, dealing 
specially with highspeed tool sto< K ferro-alloys, steol- 
h irdemng metals nickel vanadium stc< 1 alloys, blast- 
furnace slag cement, aluminium copper, the great increase 
m the production of gold and the declining production of 
silver 

In the Century MagazniL for Dc< ember is tn article by 
the Hon W II Taft Seirclarv of War, USA explain- 
ing why the lock system was adopted for the Panama 
C mal 1 his question bad been referred to a commission 
of thirtei n of the most experieni cd ship canal engineers 
both in the United States and abronl I he majority of 
this commission eight in number, ndvisid a sea-level 
canal while the minority, consisting principally of the 
American engineers advised 1 c mal with locks at a 

summit-level of 8? feet ibove the sea I he final decision 
0 1 

of the Ammcan Government and Congress has been 

iccorded to the adoption of the lock svstem Ihe reason 
for this m iy be briefly summ irised as follows — -The 
canal without locks would require i deep tutting, a great 
deal of which would be rock, thiough the summit-level at 
Cuelebra involving the removal of 230 millions of cubic 
yards The waterway through this cutting would only be 
150 feet wide and 40 feet detp It w >s estimated that it 
would take sixteen year** to complete thp work and that 
the total cost including interest on the outlay, would 
imount to about 63 millions of pounds Ihe lock canal, 
on the other hand is estimated to cost half the above sum, 
and to otxupy only half the turn in constructing The 
waterway will vary from 45 feet to 73 feet in depth and 
the width from 1000 feet over hdf the length 500 feet 
to 800 feet over a third md for thoul five miles 200 feet. 
The locks ire to be in three flights with a rise of 85 feet* 
or a total lift of 2^ ft c t Next to the locks, the mosf 
important work will be the enormous dam that is to be 
constructed to hold thf wahr from ihe Chagies River 
which will form a lake covering an m 1 of 118 square 
miles and in pi 11 1 s tight mile-* wide the depth varying 
from 45 feet to 73 feet The dam will in fact be tj 
small artificial mount nn ihout ij miles long half a mile 
wide n Ihe bottom and 13s feH high, the depth of the 
impound'd whtrr being b-> bet at thi dam the top of 
whu h is to hi 30 f< et ibnv 0 W Hi r If \ c 1 

1 he fiequentlv nbsirvcd f it t that the spontaneous 
ionisation of tin ur when meisured in leaden vessels 
appe irs to hr gn ati r thin when observed in & chamber 
of m\ other met d suggests the presence of some radio- 
n tivi impuiity in ordinary lead \n attempt to identify 
ibis constituent is desenhed bv Messrs Lister and (mid 
m No 23 of tin riivsthalrulu. jCtitsihuft flu i »ct that 
a solution of ordtn try le id does not give an emulation 
proves th it the r idio- 11 live 1 1< ment is miliar radium, 
ictimum nor r idiu thorium The active consliimnl ri~ 
in mis in solution when the lead is prenpit itfd is 1 hlondi 
tnd in this icsppct resimbb s radium 1 end r ahum I the 
fact th it it show* an a ridintion exclusively would suggest 
that it is probably r idiuni 1 (polonium) Before this point 
can be settled measurements will hn< to b^ nndf of tlw 
range of its, a radiation 
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In a communication to the Royal Academy of Belgium 
(Bulletin No 7, p 452) Prof Walthtre Spring shows that 
the material obtained by decomposing a soluiion of 
hydrogen sulphide with sulphur dioxide, and formerly de- 
scribed as 3 sulphur by Debus, who considered it to be 
an tllotropio form of the element is in reality a hydrate 
having the composition S #l H ,0 The hydrate has at the 
ordinary temperature a vapour pressure much smaller than 
that characterising most hjdrates When, however, it is 
exposed for a long period in a vacuum it gradually loses 
water a form of sulphur being produced which differs 
from the known forms in Its regenerating the hydrate when 
left in contact with water It is interesting to note that 
the composition of the hydrate corresponds with the mole- 
cular weight \ which has been found b\ phjsual methods 
to charactrrise sulphur in solution 

Mr W B Cl i\b has published a second edition of 
** Graphs or the Graphical Representation of Algebraic 
1 unctions ” b> Messrs C H French and G Osborn The 
book has been expanded, chapters having been added on 
harder graphs and on the slope of a graph 

A second popular edition of Mr Oliver Pikt ’s “ In 
Bird land wilh Field-glass and Camera * has been pub- 
lished by Mr T Fisher Unwin The first edition of this 
attractive volume was reviewed in our issue of August 30, 
1900 (vol Ixu , p 417) ind it is unnecessun to add any- 
thing to the favourable opinion then expressed 

Wk ha\* received tickets for Mr Otho Stuart's revival 
of A Midsummer Night s Dream at the Adelphi Theatre 
We are glad to know that the management is presenting 
thi* delightful comedy which, unlike manv of the modern 
plays, 10 not based upon impurity or inarutv, but provides 
all who see it, whether children or adults with innocent 
enjoyment and real delight An arrangement has been mad* 
by which schools and parties of students marv receive special 
terms of admittance, for particulars of which application 
should be sent to Mr C F Level at the Adelphi Theatre 

A second edition of Mr J H Stansbie'e “ Introduction 
to Metallurgical Chemistry for Technical Students " has 
been published by Mr Edward Arnold The book assumes 
that those who use it are practically interested In the 
common metals but have only the knowledge of their 
properties gained by every-day observation in the work- 
shop or foundry The scientific study of the subject con- 
sequently starts at the beginning The text is practical In 
character, and will be useful to the technical students for 
whom it is Intended 


OUR ASTRONOMICAL COLUMN 
Svstbmatic Stellar Motions — In a paper submitted to 
the Royal Astronomical Society Mr A S Eddington dis 
cusses the proper motion# of the stars contained in the 
Grrenwirh-Groombridge catalogue from the point of view 
that they are not haphazard, but may be considered as 
belonging to two defined systems 

It has been generally assumed that these proper motion# 
w* re proper to the individual stars ohly, but Prof Kapteyn 
recently concluded that tins assumption was erroneous, and 
that they might be classified into two 11 drift#,” which arc 
In relative motion, the one to the other Mr Eddington’s 
result# confirm this theory quantitatively In each drift 
the velocities relative to the system of axes of the drift 
are auite haphazard, but this system of axes has a \elocit> 
which is denned as the velocity of that drift 

On analysing the figures obtained for the regions dts- 
rfrussid, in order to find the directions of the two drifts in 
each region Sir Eddington found that the stars of drift 1 
have a common velocity, relative to the sun, away from 
a point near to R A i8h , dec + iS°, and that the best 

NO IO 38 , VOL 75] 


point for the apex of drift 11 1* about the portion R A* 
yh 30m , dec +58° The velocity of the first drift relative 
to the sun is much larger than that of the second, the ratio 
being about 17 5, ana from an Investigation of the magni- 
tudes of the proper motions there appears to be up appreci- 
able difference in the mean distances of the stars of the 
two drifts (the Observatory , No 377) 

The Spectrocomfarator —An Extremely interesting in- 
strument, devised for tfie measurement of the spectral dis- 

f ila< ements in the determination of stellar radial velocities, 
s described by Dr J Hartmann in No 4, veil xxiv , 
of the A Urophystcal Journal 

The usual method employed in measuring the '* Doppler ” 
displacement has been to measure the displacement of each 
individual stellar lme m regard to the corresponding line 
in a terrestrial spectrum, but in Dr Hartmann’s instru- 
ment a large number of lines are compared with those of 
a standard solar spectrum at one time, $0 that a stellar 
spectrum rich in lines, which would, by the older method 
have taken days to measure, may now be measured in an 
hour or two Details, too numerous to mention here, are 
iven in Dr Hartmann*# paper, and are well illustrated 
v diagrams and worked examples 

Measurements op the Effective Wavelengths in 
Stellar Spectra — The position of the ** effective ” wave- 
lengths m stellar spectra, that is, the position of the 
radiations which, In the combined radiations of a complete 
spectrum, appeal most strongly to tne eye, is of great 
importance in double-star observation# For this reason 
Dr H E Lau has determined this position in seventy 
stars, by Prof Comstock's interference method, and pub- 
lishes the result# in No 4134 of the Astronotniseke 
Naehrtchtcn 

The stars whjch have been examined are arranged in 
groups according to the Harvard classification, and the 
distance between the conjugate spectra of the first order is 
given for each object This quantity may be converted 
into wave-Jengths by the application of a known factor 

Early Observations of Jupitfr's Sixth Sateiutf — 
On examining the Harvard photographs of Jupiter, Miss 
Leavitt found the image of the sixth satellite on two taken 
in 1894 and on nine taken in 1899 Thc<*e plates were 
measured, and the results of the measures and their reduc- 
tion are given and discussed in No li , vol lx , of the 
Annals of Harvard College Observatory It appears that 
Mis# Leavitt marked and measured this satellite when 
examining some of these plates on December 10, 1904, but 
concluded that it was probably an asteroid near to its 
stationary point 

Observations of the August Mftkors — In No 413# 
of the Astronomtsche Nachrtchten Prof von JConkoly 
records the results of some meteor observations made at 
the O Gyalla Observatory in July and August last These 
results show that the maximum of the shower occurred 
on August ia, on tne night of which 158 meteors were 
observed at O ’Gyalla and 251 at the subsidiary station at 
Nagy Tagyos On August 13 the corresponding numbers 
were ill and 175 


GEOLOGY IN THE UNITED STA1ES AND 
C IN ADA 

r'lLACTALISTS x^ill be interested in the short sketch 
of the drumlins of south-eastern Wisconsin contained 
in Bulletin No 373 of the U S Geological Survey 1 It is 
a preliminary record of a detailed study of the post- 
Pleistocene deposits of the district Which embrace# part 
of the ground moraine of the Green Bay glacior — m which 
most of the drumlins lie — and part of that of the Lake 
Michigan glacier, as well as an earlier Iowan or Illinoian 
glaciation The relations of the drumlins to cskers and to 
tho terminal moraines and rock mounds were investigated 
The map shows most clearly the arrangement of the 
drumlins to correspond with the line# of flow of the deploy- 
ing glacier 

Bulletin No 265 1 contains a short account of the struc- 

1 Bulletin No 273 11 Tb# Drumlins of Southeastern Wisconsin. 

(Preliminary Paper ) BvW C Aldin (10&5 ) 

* Bulletin No afij • Geology of the Boulder District of Colorado 
By N M Fenncman (1905 ) 
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tufe and stratigraphy of the district and such features as 
ttMftas, fpuUtj and lake basins are Incidentally de- 
scribed, Jhe well-known Wyoming beds ore still tenta- 
tively retamed m the Iriassic system on very poor evidence, 
and notwithstanding the different interpretation placed 
upon them b> Mr Darfon The main purpose of the paper 
Is to explain the position of tho oil-bearing beds at Boulder 
These are shown to be irregular sandstones m th$ Prerre 
shales (Cretaceous) The paying beds are limited to a 
narrbw line over the crest of a shallow anticline and 
over one or two subsidiary folds Much time and money 
appear to have been wasted through carelessness in keep 
Ing the journal* of bore-holes, and by the reckle** u shoot- 
ing *' of the wells 

Not long ago wo had occasion to notice a bulletin by 
Mr T V Dale dealing with the much-discussed Tacomc 
area The same author has now (Bulletin No 37a *) 
called upon his long experience of the region to produce 
in a pamphlet, of no more than fifty pages, a charmingly 
lucid exposition of its physic d geography With the maps, 
sketches, and photographs, this will be an ideal guide- 
book to the district for intelligent students 

In Professional Piper No 43 9 Mr I indgren gives a 
detailed description of one of the largest topper-producing 
districts m the United States The oldest rocks are pre- 
Cambrian granites and schists over them lie Palceoroit 
formations, comprising Cambrian 
quartzites, Ordovician limestones, 
shales possibly of Devonian age, and * > 

pure Jimestones of the Carboniferous 4 '-j f 

Resting un conform ably upon the v v 

Paleozoic strata are Cretaceous shale* ^ 
and sandstones After the deposition s 1 

Of the litter formation, a second 
granitic intrusion, with dioritu por 
phyrle*, penetrated the rocks in 
sheets, laccolites, and dykes Then 
there followed a period of uplift and 
faulting, -succeeded by great volcanic 
effusions of basalt, rhyolite, and some 
andesite \ remarkable Quaternary 
deposit, the Gila conglomerate, at the 
foot of the mountains bears witness 
to the erosion that has exposed the 
older rocks in the centre of the dis- 
trict 

Ihe ore deposits are primarily de- 
pendent upon the intrusions of por- 
phyry , where it came m contact Wir - . 


tackles problems of local water supply could not be buter 
exemplified than by Professional Paper No 44 1 Naturally 
the greater part of this bulky \ohime is Occupied bv 
material of purely local interest, that is, with detailed 
descriptions of well sections, but the brief outline of the 
geology of Tong Island and an actount of the elaborate 
procedure adopted for determining the rate of flow in 
underground water are capable of more general apph 
cation 

British geologists will be interested to note the sug- 
gestion to use the terms “ wold ” and ‘ vale M in a 
restricted sense to replace the rather loose use of escarp- 
ment and cuesta, which are here mon precisely defined , 
but of more importance, and quite opportune, are Mr 
Veatch’s conclusions is to the cause of the folding of 
istrata at Gay Held , this he unhesitatingly ascribe* to the 
thrust or drag of a continental ice-sheet 1 he volume w 
liberally supplied with maps 

The fifth volume of the General Reports of the Man 
land Geological Survey 3 is, as usual, a businesslike and 
well-finished production It contains the second report on 
the magnetic work in Maryland, by L A Bauer the 
third report on the highways of Maryland by A N 
Johnson , ind an elaborate report on the coal deposits of 
the State, bv Prof \V B Clark and others 

Bulk tin Vo 268 5 contains a desiriplive account of 
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phyry , where it came m contact 
with the limestones and shales of the 
Palaeozoic senes extensive contact 


Fig i —Bald of Big 


Yellow Mountain, Mitchell County, N C From "Southern Appalachian 
Forests 


metamorphism resulted, not only near 
the main mass, but within the range of influence of the 
numerous dykes The limestone has suffered most, in some 
cases being converted Into an almost solid mass of garnet 
Magnetite, pyrite, chakopyrUe, and zinc blende appear to 
have been intruded into the altered rock from the porphyry 
magma Subsequently, oxidising waters have converted 
the sulphides into carbonates , malachite and azurite arc 
the most common ores The zinc blende has been earned 
away as zinc sulphate The magnetite and garnet have 
been much decomposed, yielding silica and limomte 
These ore bodies, though somewhat irregular, are mostW 
worked along the bedding, frequently by tunnels, since 
they lie at no great depth In addition to the above ore 
bodies, there are numerous veins of pvrite, chalcopyrito, 
and- tine blende , these have been greatly enriched by the 
secondary deposition of chalcocite on the pyrites, both in 
the veins themselves and in the adjoining impregnated 
porphyry Some interesting observations are made on the 
action of sulphuric acid solutions, and on the influence 
exerted by kaolin m enriching the ore A new mineral 
species, coronadite, a lead-bearing manganrtc, is de- 
scribed on pp 103-5 

This paper contains a good deal of interesting matter 
apd is illustrated by good maps and a series of capital 
photomicrographs of the ores within the rocks 
The thoroughness with which th# U V Geological Survey 

1 Bull* tin No ** Tacomc Physiography ’ By T N Dale <io °5 

* Pi <3 feMlanal Paper No 43 * The Copper Deposits of the Chrt jfl 

M or end District, Ar Irons By W Lindfrqti, (1905 ) 


Foraminift ra collected by Prof J C Branncr from the 
Monterey shale on Rancho del Encinal, near Asuncion 
Station, in San Luis Obispo County, California The 
reader is left in some confusion after studying the brief 
prelude to the d< tailed descriptions of Foraminifera, for 
1 Prof Branner who writes the geological introduction 
makes it clear that the shaly 9eries is very frequently 
j sandy, and definite mterbedded sandstones are not un 
common On the other hand, Mr Blagg (p 11) makes 
the stitement that “The absence of the arenaceous genera 
undoubtedly shows the purity of the waters In oceanic 
circulation during the Miocene, and this evidence is still 
further substantiated by the fine argillaceous and silt 
character of the deposit in which the Foraminifera are 
deposited ( stc ) The roramimfera, in fact, constitute a 
large poition of the entire mass of the marl itself “ On 
the previous page (p 10), however, Prof Branner savs, * tht 
bulk of this shale is made of diatom skeletons “ Plate 1 
representing a sandstone intrusion in the Monterev sh dp, 
is by no means a convincing illustration 
The fossils described in Bulletin No 266 1 wort dl 
collected fiom the Malone Mountain and the mumdi u< 

1 1 Professional Paper No 44 " ‘Underground Water Resourir*, >f I >ng 

Island, New York By A C Veatgh C b Slighter I Bowman 
1 W O Crosby, and R E Horton (1906 ) 

2 Vo! y Maryland Geologic d Survey (1905 ) , 

A Bulletin No aC)8 " Iflioocne Foraminifera fVom the Muniertj Shale of 
, California By R M Bigg, Jun (u*'S ) 

' * Bulletin No 366 "Paleontology of the Matone lurassib Formation 

I of Texas By F W Cragin, with notes b> T W Stanton (100-, ) 
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nf ighbourhood Notwithstanding the presence of the genus 
Ptychomya, the affinities of its fauna clearly refer the 
Malone formation to the Jurassic system New species of 
Perisphmctes, Olcoetephanus, Nautilus, Tngonia, Nation, 
Ncrinea, Nennelta, Martesia, Pholadomya, and others are 
figured and described 

Bulletin No 27a 1 contains records of borings and 
shallow excavations, with notes on the nature of the rock 
From these data sectional elevations have been prepared 
traversing the district in many directions Information of 
this kma, in the same handy form, would be of great 
value to engineers and contractors in the London area as 
it is no doubt m New York 

Bulletin No 207 2 contains a short discussion of the 
problem of the classification and nomenclature of the 
great series of aln mating magnesian limestones and sand- 
stones known as the * magnesian series ** or ** Ozark 
series ” (Cambrian and Ordovician) The ore deposits do 
not ippear to possess an) striking features 

A short description of the stratigraphy of the region 
(mainly Carbr>nih rous), with partu ul irs of the mimril 
resources is given in Bulletin No 256 3 there is a 
toloured imp 

Taken together BuIUtins Nos 247, 251, 263 * give an 



Fig j — ljind Frosion near Man n, N C Showing rapid eroion of t»oil 
hy heavy rams when ihe foreht rova is reduced or destrojed From 
Southern Appalachian f jresi* 

(Xtellent suivey oi thi conditions of gold mining in Alaska 
Nos 247 ind 251 deal with the geology of their respective 
distruts, No 2O3 contains a wealth of information upon 
all the subjects that fall within the scope of the title, and 
no miner should venture to Alaska without a copy All 
three bulletins ore. well illustrated 
A more grntnlisod account of the same region 1$ con- 
tained in I he Geography and Geology of Alaska,” bv 
A H Brooks (Piofessional Paper No 45, 1906 fl ) This 

1 B lletin No 270 1 he Configuration of the Rock F loor of Greater 

New V ork By W H Hol,bx, (190^ ) 

2 bulletin No if ) 7 ‘ lhc topper l)epo Its of Missouri By H O 

Foster Ham and L O Ulrich (190s) 

Bulletin No *6 Mineral Resouice* of Elders Hidce Quadrangle, 
Pennsylvana Bv R W Srone (1005) 

J Bulletin No 247 The Fairhaven Gold Placers, *>*vard Peninsula 
Alaska By F H MofTu (uo* ) Bulletin No .51 The < old 
Placers of Forty mile Pi tb Creek ami Fairbn iks Regions, ManVa Bv 
I M Prindle T1905) Bulletin No 264 Method* and Coat s of ( ravel 
and Plarer Mirune in Alaska By C W Ptinngton Gyos ) 

5 Professional Paper No 43 “ The Geogrnphv and Goology of Alaska 

HAH Brooks (ryoG) 
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wdl-dlustrated volume dealji with the 'dlmate* the drainage, 
the history of explorations and surveys, and the geology. 
In the last-named section an elaborate table is provided 
giving the correlation of the strata in the western United 
Mates and Canada A bibliography Is appended 

Professional Paper No 41 1 contains a good deal of 
useful information upon the mineral resources of the 
central copper region There te aUo a short account of 
the volcanic rocks of Mount Wrangell and of the glaciation 
of the Copper River basin There are numerous interest- 
ing illustrations 

' The purpose of Mr Alden’s paper 3 is to throw, if 
possible some fresh light on the relations which existed 
during the luter stagi & of the Glacial epoch between the 
glaciers of southeastern Wisconsin ” It is an interesting 
stud) of the phases of glaciation and degltn nation in an 
nn 1 of moderate sue I he principal facts are graphically 
illustrated in 11 senes of admirable maps, prepared by the 
author to show the relations of the several glacial deposits 
it different 9tages 

Professional Paper No 30 Parts of this volume* are 
e\(<Ilcnt, but we are constrained to ask, For whom is it 
intended/ Is it for the West Kentucky miner? Then whv 
burden him with a dissertation on Carboniferous strati- 
gnphy and p iLeontology ? On the other hmd, if it wa$ 
m* ant for the help of palaeontologists, whv should th«r 
Doubles be increased by recording new species under the 
title ‘ I eud, Zinc, and Fluorspar Deposits As for tho 
new species themselves, they m"> be found beautifully 
figured but the diagnoses are vfrv m^pgre 

I hi bulk of Professional Paper No 37 * is a dreary mass 
of statistics relating to the forest conditions of southern 
Appalaihii but it contains a number of illustrations which 
will appeal to all who Are interested m problems of afforest- 
ation mil water supply The forest suffers from ill-regu- 
lat< d lumbering ind from fires, but far more damage is 
done not to the foiost alone, but to the water supply, the 
scener\ ind the agriculture of large districts by the clear- 
ing of I ind for firm purposes on high ground and steep 
sloprs the jamfill on the north-western slopes ranges, 
from 40 inches to 50 inches, on the south-e tstern slopes 
from tm inches to 70 inches, and heavy downpours are 
common Ihe two figures here reproduced bring out very 
clearly the c luse of the trouble and one of its effects 

I11 Professional Paper No *8 3 is a careful description 
of the Bingham mining district, where low-grade copper 
nnif rich silver-lead ores occur in Carboniferous strata and 
in the later monzonite intrusions 

TiofiSsional Papers Nos 40 and 47* are two important 
paleontological works, both are illustrated with a larg* 
numbpr of beautiful plates 

It is not every mineral district that boasts of so elaborate 
a memoir as Professional Paper No 43 1 within five >eara 
of its discovery This paper deals with the geology, 
peirologv fuultb, and veins, and gives details of each of 
tht mines The temperature in the Tonopnb mines shows 
in abnormally rapid increase with depth, comparable to 
that in the Comstork 

In Professional Paper No 49 1 a general account is 
given of the Cumberland Gap coatheld Kentucky* All the 
rocks of this basin are of the ige of the Pottsville group 
of ihe Pennsylvanian coalfield The field has only beer* 
exploited since 1892, eight scams are mined at present, 
their thickness ranges from 4 feet to 6 feet 

1 he Annual Report of the Geological Survey of Canada 

1 Professional Piper No 41 ' Ge iMgy of ihe Centred Copper River 

Region Alasko By W C Mendenhall 1 1 90^ ) 

3 Pro r **iMOnal Puper N c 44 ' The De’avau Lobe of ihe Lake Michigan 

Glacier B> W C A Men (1904 ) 

J Prnfesurnil Paper No o “Ihe I^efld Fine nnd Fluorspar Deposit* 
of We tern Kentucky FU E O Ulrich n n d W S Tangier Smith (1905 } 

4 Prt fesflionat Paper No « “The Southern Appalachian Forest* 
Bv H H Ayres anu W W A*ne (100 ) 

n Professional Paper No *8 “Fionomic Geology of the Bingham 
Mining District Ulab By J M Bout well and other* (1905 1 

* Professional P»d«t No 40 “The Triage Cephalopod Geneta oi 
America Bv A Hyait ami J P ^milb (1995 ) Professional Paper 
No 47 ' The Tertiary and Quaternary Pecfns of California By 

R Arnold (iqoo ) 

Professional Paper No 4a " Geology of the lonopah Mining DUtrLt, 
Nevada B> J F Spurr (1903 > 

s Professional Paper No 49 ‘ Geotogy and Mineral Rerourcee of Part 

of »he Cumberland Gap Coalfield Kentucky By G H Ashley am) 
L C ( lenn 
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for 1901 1 (published J905) contains, in addinon to the 
summary report (published in 1902)* a report on (he klon 
dike goldfields, by R G McConnell, 1905 , a report on 
an exploration of Ekwan River, Sutton Mill Lakes, by 
D B Dowling, 1904, Dr Barlow’s elaborate report on 
the,nickel and copper deposits of the Sudbury mining dis- 
trict, 1904 , and other papers Both volumes arc illustrated 
and accompanied by separate portfolios of maps the 
volume for 1902-3 contains the summary reports for 1902 
(published in 1903) and for 1903 (published in 190^) There 
is also 1 report on the coalfield of the Souris River, East 
Asstniboia, by D B Dowling ind the “ Section of Mines ” 
annual report for 1902 

SCIEN1IFIC FISHERY INI FST1GA1 IONS 
| N the unavoidable absence of the Chancellor of the 
A Exchequer, Mr R M'Kenna received a deputation at 
the Treasury on December 18 in support of the application 
of the Marine Biological Association for a grant to con- 
tinue the scientific fishery investigations which are at 
present being conducted in the North Sea and English 
Channel The deputation was introduced by the Right 
Hon Austen Chamberlain, M P , t x-Chancellor of the 
Exchequer, and among those present were Prof F Ray 
Lankester (president of the M irim Biological Association), 
Sir Michael Foster, Sir William Ramsay, Mr A E 
Shipley (chairman of the louned), Sir Charles Eliot, Mr 
<_has Hellyer Mr J A 1 ravers Dr Chalmers Mitchell, 
Prof L A Mmchin, and Dr H R Mill 

[n introducing the deputation, Mr Austen Chamberlain 
stated that, as a formei Chancellor of the Exchequtr, it 
had been his duty to review the work which had been 
done by the Marine Biological Association, and he had 
iome to thp conclusion that it was most neussary and 
that it had been efficiently performed He considered (hat 
British Governments of both parties should do more to 
Support both science and art Prof Lankester gave a 
brief account of the historv of the Marine Biological 
Association, and ( xplained the circumstances in which thf 
association undertook, at the request of 1 1 is Majesty’s 
Government to carry out the Lnglish portion of the inter- 
national scheme of fishery inv cstig itions He directed 
attention to the fact that tin present application of the 
association for funds to continue their researches had 
received thp special support of the Royal Society, which 
recorded in n strong minute its appreciation of the value 
and efficicncv of the work being done 

Mr A £ Shipley said the Government has g lined 
directly and in money by entrusting the North Sea work 
to the Marine Biological Association He referred to the 
Importance of extending over a sufficient period of y ears 
the kind of investigation which the issoualioii is making 
Only so can the effects of secondary r lusts and excep- 
tional fluctuations be eliminated from the essential, 
primary normal factors While time advances in an 
arithmetical progression so does the value of the results 
increase in a geometrical ratio Mr Shipley gave a short 
resume of the work accomplished and because it has 
furnished the problems of most pressing importance he 
confined his remarks ( hieflv to the plaice During the 
last four years the association has devoted much hard 
work to tracing the life historv and the distribution of 
th!i species throughout the North Sea, with the result that 
manv important facts concerning it have been established 
Similar investigations have been carried on, but not vet so 
thoroughly, into the life-histories the distribution the 
migrations, and rate of growth of m iny of the other food 
fishes the cod, the haddock, the sole the turbot, md others 
special experiments have been made on the Huxley to deter- 
mine the vitality and the extent of injury inflicted upon 
trawl-caught fish by the operations of trawling The 
hydrographic observations and the investigations into the 
minute Organisms which crowd the surface of the waters 
and form the ultimate food of fish h ive been efficiently 
carried on in accordance with the programme laid down 
bv the international conferenms Tn this work especially 
the Plymouth steamer, (he Otthotia has supplemented 

1 >( Tb« Annual Report of the Geological Sbtvev of Canada for 7901 
(1905 ) With separate folio of map* The Annual Report of the Geolugica* 
Survey of Canada, vo! xv 1909-3 (1906) 
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md helped (he IlitiUv Jin association asked for a ion 
t mua (ton of the grunt which for the lust hve years the 
Government ha a made towards the expense of carrying on 
the English part of the North Sea intern itioml invisti- 
gitions A grant of 6000/ a yt ir is needed to continue 
rhe intcrnation il work, and a grant of 2000/ for the work 
on the south coast, making a total grant asked for of 
8ooo? Next spring, for the first dine, the International 
Congress has been invited to meet in Engl md There will 
be gathered together in London sonn thirty or forty of 
the leading men of science from Russia, T inland, Sweden, 
Norway, Denmark, Germany, Holland and Belgium It 
will be a pitiful thing, ami also 1 deep humiliation if 
wc have to greet these gentlemen with the tidings that 
f ngland, who lakes from the North Sea far more than 
all the other eight countries together, more, in fact than 
90 per cent of the totul yield, is too impoverished to lon- 
tinue to do her share of this important work 

Sir Michael Tester, speaking on behalf of the Budhii 
Science Guild tonsidered that the money asked for might 
to be regardi d as of tin nature of an investment, and not 
as expenditure H< believed ihat scientific investigation 
vvvs the only sound foundation upon which fishery legis 
1 ltion could b» framed, and that expenmentd legislation 
which was the only possible alfirnatiye to experimental 
research would involve the country in far greater expendi 
ture than the small sum requind by the Marine Biological 
Association 

Mr Charles Hellyer chairman of communes of the 
National Sc i bishems Protection Association spe iking 
as a practical man connected with the hshing industry, 
emphasised the importance to (he indusiry of the know 
ledge being accumulated hv the scientific investigations 
now in progress 

Mr J A Travers, m the absence of the Piirm Warden 
referred to the support which the fishmongers’ ( ornpinv 
had alwns given to the work of the Marine Biological 
Association in the belief that an increase of scientific 
knowledge was bound to be advantigcous to the best 
interests of the fishing industry 

Dr TI R Mill spoke of the very v iluable results which 
had been obtained from the hydrographical work c irried 
out in the North S( a md adjacent waters during recent 
years and exposed the view that the time was not fir 
distant when it would be possible to predict the movements 
of the migratory fishes from a knowledge of th< hydro- 
graphical conditions of the sc 1 

Mr M’Kenna in reply to the deputation, stated that 
tftcr what had been s ud there tould be no question as 
to the value of the work upon which the Marine Bio- 
logical Association was engaged But the demands upon 
the national Exchequer wae very hrav\ and as a matter 
of experience they found 1 h it the satisfaction of one 
demand led to 1 number of others being brought forward 
He promised to lav ihe views expressed hv the deputation 
before the Chan<<Ilor of the L\ch«qurr, who would he 
had no doubt, give them his most < irrful consider Uion 


\GRl(l 1 FI R \L RhSFXRCH 

TN (otuludmg a tuurv of ( autor lectures it the Society 
* of Vts on Monday on the subject of “ Aitificial 
1 c rtilisf rs,” Mr \ D Hall, dueilor of the Roth mist'd 
bxpmment Snlion, pointed out that only bv continued 
in\ ( slig ition md experiment ran a knowledge be obUined 
of the conditions nec'ssirv to make the maximum profit 
out of the land crops and stock The teacher enn only 
hand on whit is duady known and much yet rmiams 
unknown about the growth of our commom st crops ind 
llu a* lion of si mdard fertilisers Adequate provision fm 
srunhlit mvt slig ition of agricultural mittrrs is of national 
importance as the following remarks madi b\ Mr Hail 
show but though a few counties and other lor d hod os 
am raining out demonstrations Roth misfi d with in 
comparatively small endowment, remains pi win dh °m 
onlv experiment station when prohluiis in ague nil mil 
science ire studied with the object of miking m\\ 1 now 
ledg* and ^tnte -ud for research amounts onlv to a (ew 
hundred pounds 1 year for the whole country 
The grants of our Boirfi of \gncullurf for iguudturd 
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research during the pust >eur amounted to 4252 , while 
the corresponding grant in the United States of America 
(salaries and aaministrdtion expenses being excluded in 
each case) was more than Ko.oooi It is true that in both 
iountnes the local authorities also spend some money on 
igncultural experiments, but the same disproportion wOuld 
probably be found between the respective amounts if the 
figures could be arrived at. 

Are wc to take it, then, that these figures represent the 
relative importance of the agriculture of the two countries, 
or does the larger figure indicate the greater need of the 
American farmer foe experiment and investigation? The 
ovact contrary is the case, in the Bntish Isles we have 
to farm with dear land, dear labour, and a number of 
charges due to the proxirmtv of a high civilisation Farm- 
ing in consequence can only pay when there jb a consider- 
able monetary return per acre, and the bigger yield neces- 
sary involves intensive cultivation, the purchase of 
fertilisers, and the employment of skill, which are all need- 
less to our tompt titors on a virgin soil But each increase 
in the expenditure and skill necessary for the crop means 
a greater opening for knowledge and investigation , science 
can do little to cave money for the man who merely stirs 
the surface of a virgin prairie scattering in the seed mean- 
while, and then leaves it to take its chance until harvest 
Compare with such a farmer the highly tothnual routine 
of the hop-grower who spends 50! per acre before he 
harvests his crop his repeated cultivations his manunngs 
his sprayings for various ends, it is with thTs kind of 
Lrops that science can find profitable employment 

Looking nt the average >ields of the various countries 
of the world, wc find that Great Britain is the most 
intensively farmed country , it obtains the biggest crops 
per acre, it has to spend the most to obtain them further- 
more the biggest trop the greater are the risks of disease 
and blight the greater are the difficulty s in securing high 
quality Here, then in Great Britain exists the greatest 
need for knowledge and investigation^ we cannot even 
always beg knowledge from wiser countries for many of 
our problems are spcuul, and brought about by the verv 
londitions of high farming which prevail here England 
was the first country to start an experimental station, }et 
Rothamsted still remains the only institution solely devoted 
to agricultural research in the British Isles, if wo except 
the farm of the Rovat Agricultural Society at Woburn 
The income of the Rothamsted station, derived solely from 
private benefaction, is about a6oof a year , m the United 
States each of the fift) -three States possesses a station 
receiving 3000! a year from the Federal Government 
besides what the State itself mav contribute, in addition 
to the greet central department of agriculture to which 
referent e has already been made 

SOj\fF ,VLJF MEtHODS IN METEOROLOGY 1 

pROF BIG FLOW has here collected six studies The 
first four deal with diurnal periods — (1 ) of tempera- 
ture , (d ) of barometric pressure , (in ) of vapour tension, 
electric potential, and coefficient of dissipation , (iv ) of 
terrestrial magnetism , (v ) treats of the variable action 
of the sun and its effects upon terrestrial weather con- 
ditions , whilst (vj ) is a general review of the status of 
cosmical meteorology 

I he immediate occasion, the author tells us, for these 
studies \v<is the necessity of deciding upon the best lines 
of work for the new ° Mount Weather " Observatory 
at Bluemont, Va , which is intended to serve as a centre 
for research m connection with the U S Weather Bureau 
This observatory is to have on its staff experts in various 
dipirtments, and there is to be an advisory committee of 
which Prof Bigelow Is described elsewhere as chairman 

Several of Prof Bigelow's views as to the prosecution of 
th< higher meteorology have much to recommend them 
as, for example the following — " If cosmical meteorology 
is to be established then all rough and ready methods 
must be abandoned, and the work of computing and dis- 
cussing the dati must be placed In the hands of physicists 

1 Studies on tht Diurnal Period# in the flower Strata of the Anno 
inhere Reprints worn the Monthly IVenthtr Rrtnrw 1905 By Prof 
FrAnk Hagar Bigelow (Washington Weather Bureau, iq-’S ) 
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and astro-physicists who possess scientific instincts and 
training" (p 48), or again — 44 W e most waste nothing 
by using bad methods of work and unskilled men " ip 51) 
But Prof Bigelow possesses, apparently, a duality in his 
nature, and the following are examples of his second self 
" In the midst of this concatenation of forces the terrestrial 
magnetic field stands out as the best unifier or Integrator 
It is the most sensitive and delicate pulse whlfch we 
possess, having one throb in the solar mass, and the other 
In- its synchronism with the earth's meteorological 
elements (p 48)- This seems not unworthy of Colonel 
Surbottle addressing a jury, but what exactly does it 
mean? Here, again, is what we are told of the sun — * 
" Recent computations indicate that at the centre 
there is a nucleus which is nearly as solid as the 
interior of the earth, with a temperature of about 
10,000° C , the average density is 1 43 times that of 
water, and this is located at half the distance from the 
centre to the surface ** (p 39) 

Feeling doubts of our capacity to follow With advantage 
Prof Bigelow's highest flights, we have devoted mdre 
attention to his studies on the diurnal variations The 
view to be taken of these must depend on whether they 
are intended as examples of the methods to be followed 
by the Mount Weather Observatory, or whether they are 
simply illustrations of the i4 rough-and-ready ** methods 
the abandonment of which the author elsewhere recom- 
mends Study i deduces from continuous temperature 
records at Blue Hill Observatory, urnjL from observations 
made during or in connection with Kite ascents there, 
the diurnal variation of temperature at a sent* of heights 
for every month of the year The final results are 
embodied in Figs 14 to 25, the diurnal variation being 
assumed negligible at the height of 3400 metres the whole 
yi ir round The original data are not given, and the 
methods of manipulating them are only indicated generally 
Of the probable value of the results no estimate seems 
possible Study it gives some general, but not very 
lucid information about the diurnal variation of baro- 
metric pressure Of the amplitude of the 24 hour term 
it says, not imonecth "it is vety different at neighbour- 
ing stations ** Yet Prof Bigelow obtains Fourier co- 
efficients for a composite diurnal inequality based on data 
from Boston, New York Washington, Buffalo, and Cleve- 
land Again we are told in the general remarks that the 
amplitude of the 34-hour term is from one-fourth to one- 
half that of the 13-hour term But in the composite case 
treated by Prof Bigelow the 24-hour term is larger than 
the 12 -hour term in the summer months and the arith- 
metic means from the twelve monthly values of the amplF 
tudes seem closely alike for the two waves 
In the calculations, the diurnal variation Is assumed tp 
be completely accounted for by three waves of periods 34, 
12, and 8 hours If [«] denote the departure at hour n 
from the mean for the day, then the contributions to [n] 
from the 12- and 8 hour waves are respectively 

iM + r^ + ia]} and + + + 16J. 

and what remains after subtracting these two contributions 
from [n] is ojjumed to represent the contribution of the 
34-hour wave This method cannot be recommended even 
for rough preliminary work, unless the 34-hour term Is 
largely dominant and the Fourier series Is known to con- 
verge very rapidly In the present instance the amplitude 
of the 8-hour wave is, according to Prof Bigelow’s figures, 
about half that of the 34-hour wave from November to 
February In these months the observational data would 
certainly give an appreciable 6-hour term The same 
method is then applied to the diurnal variation of tempera- 
ture (with sign reversed) as deduced in Study i for heights 
of 195, 400, and 1000 metres at Blue Hill The results for 
the 8-hour wave at 195 metres during the summer months 
at once arrest attention In July, for instance, no hourly 
value assigned to this wave is positive This seems to 
be due, not to misprints — though these are somewhat 
numerous in the tables — but to error in the figures for the 
diurnal inequality itself If the twenty-join hourly differ- 
ences from the mean are summed algebraically, there 1* 
in most months a substantial remainder, showing that the 
mean value for the day has not been correctly taken 
Limits of space allow only of brief reference to other 
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matters, Tables ui to vi , p 23, and nurtierous curves 
<&at with diurnal variation of vapour pressure at Parc 
St Maur, and at Blue Hill at several levels Tables vn 
and viii and Chart xii deal with electric potential at 
Greenwich for each month of the year, and with seasonal 
data at Perpignan and Paris From a study of these the 
author advances in Chart xih , sect H , as the repre- 
sentative curve of the diurnal inequality one possessing 
five maxima ! A very similar curve — based on results by 
^dlss and Gocke! — is given for electric dissipation The 
conclusions embodied m these curves cannot be recom- 
mended for general acceptance The same remark applied 
to the- conclusion , on p at, that “ the (earth’s) electro- 
static field varies inversely to that of the solar energy ” 
The sole basis for this view seems to be Table ix , p 24 
and Fig 53, which are regarded as proving n parallel 
variation from year to year between the number of solar 
prominences and the reciprocal of a quantity supposed to 
represent the mean annual potential gradient at Greenwich 
The diurnal variation of the magnetic field seems to be 
ascribed to up and down movements of positive ions in the 
atmosphere , these are supposed to indulge a preference 
for cold air during the day As to magnetic storms, the 
author’s theorv is even less clearly stated, but he appar- 
ently regards it as supported by the rapid rise towards 
t p m in the frequency figures given by Mr Maunder for 
the hour of commencement of magnetic storms at Green- 
wtch from 1882 to 1903 The author is presumably un- 
aware that Mr Maunder has since attributed this sudden 
rise to a cause having nothing to do with terrestrial mag- 
netism, and that it is not shown in figures he has given for 
the epoch 1848 to 1881 ( cf Phil Mag , September 190^, 
p 306) In opposition to the theory advanced by Prof 
Schuster and others that the magnetic diurnal inequality 
is due to electric currents in the upper atmosphere the 
author contends that the source is more directly thermal 
and confined to the lowest two miles of the atmosphere 
A comparatively short senes of simultaneous observations 
at suitably chosen high- and low -level stations should be 
fairly decisive for or against Prof Bigelow’s contention 
fn the above criticisms the author has been regarded as 
a scientific man whose aim is to convey scientific ideas 
to other* scientific men ff his aim is simply to convey to 
an unscientific public a general idea of the problems which 
present themselves in ensmioa! physics with lh» view of 
impressing the imagination rather than of appealing to the 
intelligence the case is no doubt different But on cither 
hvpothesis what useful purpose is likel) to be sprved by 
the indiscriminate collection of statistics and the enunci- 
ation of vague hnstv theories’ \ sparing use of theory 
mm serve as a lubricant but theorv when heaped upon 
theory is simply dust clogging the wheels of scieme 

Chart es Chref 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

M* J J \\ xtrti has been appointed to the ncwlv- 
PStablished chair of naval architecture at the Armstrong 
College, Newcastle 

It 1$ announced In the Lancet that the late Dr Gustave 
Schorstcm bequeathed 500/ to the regius professor of 
mocHdne at the University of Oxford for the pathological 
department of the medical school, 500/ to tho London 
Hospital, and & sum, which will probably amount to some 
io.Ooo/ , in trust to the University of Oxford, subject to 
certain life interests When these art expired the capital 
19 to be at the disposal of the University for use as the 
University may think fit 

Tint following courses of lectures for teachers have been 
arranged, among others, at University College, London, 
in conjunction with the education committee of the London 
County Council — “ The Teaching of Geography to 
Children,'* Prof Lyde , 44 Some Types of Vegetation and 
the Conditions under which thev Exist,” Dr Fntsch, both 
courses beginning on January 17 and ” The primiples 
of Electrical Science during the Past 150 Years, ” Prof 
fronton, beginning on January 19 
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The preliminary programme of the second Jnlernation d 
Congress on School Hygiene, to be held on August 5-10, 
1907, at the University of London^ South Kensington, has 
been Issued The work of the congress will be divided into 
eleven sections, each presided over by an authority on the 
subject dealt with The organising committee is inviting 
educational and public health authorities, universities 
colleges, schools, societies, and others to appoint delegates 
to tne meeting, and is appealing for donations to meet 
the large expenditure involved in organising the congress, 
which It is estimated will be not less than 3000J The 
president of the congress is Sir I auder Brunlon, F R S 
and the hon secretaries are Dr James Kerr and Mr T 
White Wallis 

The report of the Board of Education for the >ear iqo^-ft 
is of an cniouriging nature There is plenty of evidence 
provided that our national system Of technical education 
continues steadilv to improve Tho report points out that 
much attention has been paid throughout the country to 
the extension and improvement of the facilities provided 
for continuative education There has been marked 
activity in the establishment of courses of instruction 
affording special technical training, and the effective 
character of the manv courses organised under varied 
conditions shows that local emumstmees hive received 
the consideration necessary for success m this kind of 
educational work Technical institutions affording whole- 
time training for those who tan giv< two or more veats 
to study after completing a secondary school course have 
improved and multiplied their courses of technical instruc- 
tion The multiplication of courses requiring tht whole 
time of students is a gratifying indication of the growing 
appreciation pf the value of the work of the technical 
school, but this appreciation is not lonfined to whole-time 
instruction The improved organisation of the varied in 
stitutions engaged in supplementing the training which a 
\outh receives in th< office or workshop has borne fruit 
in many practical developments demonstrating the extent 
to which suth further education mav become a recognised 
dement in the lives of our youths The report whnh runs 
to 106 pages de ils fuilv with tvrrv dep irtment of 
elementary secondarv, and technical education and shows 
conclusiveh IhU political controversy notwithstanding 
valuable work is hung aicomplished in (la sdiools 


SOCIETIES AND ACADEMIES 

U London' 

s«Royftl Society November 22 - 11 The Structure of Nerve 
Fibres ” By J S Maodonald ( ommunicated by Prof 
C S Sherrington, F R S 

Nerve fibrns teased in harmb ss saline solutions and 
examined under the microscope exhibit a series of varied 
appearances whnh ue distributed in a constant order in 
the length of the fibre This oiderlv distribution is ex- 
plained as due to the electrical current which traverses 
the fibre inwards from r ich injured point and which leaves 
the hbre to traverse the salt solution at certain definite 
41 kaihod d ” points 

\t each injured point the source of the current the 
colloid material 4 is pre<ipitated and is surrounded by an 
aqueous solution B> the use of definite reagents the solu- 
tion is found to be a concentrated solution of a potassium 
salt probably potassium chloride The author in a previous 
paper has directed attention to the importance of this 
fact when injury is considered as the fatal consequenci of 
a violent ” excitation,” and to the probability that “ excita- 
tion ” is the outcome of such a desolution of colloid 
material and liberation of inorganic salt to diffuse and give 
rise to electrical change At kathodal points a similar 
set of conditions Is observed, In origin secondary to those 
already described at the current source 

The Injury region is abruptly limited by an idjicuit 
41 anodal region,' where the material of the neive fihn 
has an exceptionally fluid appearance, except m so f ir is 
this fluidity is disturbed by secondary acid form ition and 
diffusion 

Lhc nnodal region passes into the kathodal region 
through a graduated series of coagulative change, atlind<d 


1 88 


NATURE 


bv an increasing density of granule formations (precipitated 
proteid) 

i he distribution of potassium salt in the solutions within 
ihf fibre can be mapped out, not only by definite potassium 
precipitant*) but also by dyes which are “ salted out ” by 
potassium salts this fact is held to be of importance 
where in other recorded instances the “ staining ” effects 
of these dyes have been observed in nerve cells and in 
cells, of veretory glands, since in these cases also the 
staining effects observed may be due to intracellular solu- 
tions of inorganic salts 

The author has also made observations upon the form 
in which the proteid matter is piecipitatcd in regions of 
the fibre of different coagulation intensity These observ- 
ilions have resulted m the opinion that the “ neurofibnls,” 
who hr are commonly described as stru< tural elements of 
nerve fibres ire precipitates of proteid making an appear- 
an<e only when the conditions determining coagulation 
hive a certain low vilu* 

November 22 - 4 On Opsonins in Relation to Red Blood- 
ed!* " By Dr J O Wakelm Barratt l omimimc ited 
by Dr C J Martin, IRS 

It is shown th it— 

(1) Ay employing phagocytosis as a test of the presence 
of red blood-cell opsonin and avoiding spontmeous phago 
tylosis by suitable conditions of experiment quantitative 
det* rnun ilions of the opsonic content of serum m \y be 
made 

(2) in the experiments made, the interaction of opsonin 
and red blood-ctll proceeded at a rate corresponding to 
th it exhibited in a bimolec ular s|oichiom< tnc reaction 

Royal Microscopical Socu ty, Novenff er 21 Mr A N 
Oisnrj vice-president, in the chair —The use of a top 
stop for dfvelopmg latent powers of the microscope J Yv 
Gordon I he mihor exhibited hi9 appiratus, which had 
previously been shown to the society, and pointed out th if 
1 top stop enables the microscopist to vary the proportion 
be tween the refracted and the unrt fracted light which passes 
the instrument and thus to tender conspicuous a par 
liculir ft iture of the object In illustrition of the results 
thus teiihtd he exhibited photographs taki n with an 
juhroinitic oil immersion objictive of N ^ 1 o to demon- 

sir il< how bv means of a top stop, th» objective in ques- 
tion could b< m id( to equal the performance of an objective 
of much wider aperture 

Phyaical Society, November 2} —Prof f Terry, KS, 
president, in the chair —Electric radiation from bent 
anti nna: Prof J A Fltminf \n account of experi- 
ments it University Collegt, London, with radiating 
antennae consisting of bent wires having the property of 
radiating electric waves more strongly in some directions 
than others Ihe receiving arrangement consisted of a 
thirmoekitric osi illation-detector contained in 1 double 
test-tube like a Dew'ar vacuum-vessel tour copper ships 
pass down the inner tube and platinum wires soldered to 
them ire sealed through the gl *ss One pair of these ire 
connected bv a fine constnntan wire and the other pair by 
i ti llurium bismuth thermojunciion A high vicuum is 
made between the test-tubes If electric oscillations arc 
sent through the constantan wire and a galvanometer 
connet ted to the ihermojunrtion, this receiver e in mojMiM 
the root rrean-^quare value of the oscillations induced in 
any receiving antenna when the fine wire is inserted 
between the antenna and the earth The receiver used gave 
d( flections ilmost exactlv proportional to the square of 
the current passing through the fine wire This rec* ivi r 
wis inseitrd between an eirth-plite and a vertical re- 
ceiving antenna The transmitting antenna consisted of 
1 similar wire and plate Readings were taken of the 
current in the r< reiving intenna, and plotted out as polar 
curves corresponding to the various directions of the free 
end of the transmitter Curves show that the infinity 
of radiation in various azimuths for constant distance 
between receiver and Iransmitter becomes more unequal as 
the ratio of horizont il to vertical pirt of the transmitter 
increases Also all the polar curves show a minimum 
radiation corresponding to a direction of the free end of 
the transmitter' such tint it m ikes an angle of 70° to 7^° 
with the line joining the earthed points of the transmitter 
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and receiver l he foritf of the polar curve observed for 
the same sending antenna, but with different distance* 
buiwecn sender and receiver, vanes as it should do by 
theory A large number of forms of antenna wera ex- 
amined Similar effects observed by Mr Marconi in the 
case of bent receiving antennae are explained, and it is 
shown that these effects cannot be explained without 
admitting three sources of electromotive force in the bent 
receiving antennae — (1) that due to the magnetic force of 
the incident wave , (2) that due to the electric force and 
fl) an electromotive force due to the periodic insertion and 
removal of lines of magnetic force from the nearly closed 
loop formed by the bent antennae — Auroral and sun-spot 
frequencies contrasted Dr C Chraa The author has 
already investigated the relationships between certain 
phenomena of terrestrial magnetism and sun-spot frequency 
Ihe present piper makes similar comparisons between 
sun-spot frequency and the frequency of auroras The sun 
spot data utilised are from the big table of Wolf and 
YVoIfer covering the long period 1740 to iqOi Mean 
values have been calculated from this table for each month 
of the year One object was to sec whether there wa*» 
appreciable variation in the mean sun-spot frequencies for 
indivulu tl months of the year Ihe differences between 
the means for individual months proved to be by no means 
negligible when calculated from thirty-three, conseiutive 
years, or from groups of thirty-three or thirty nine years 
selected «s representing Min-spot maxitmun and minimum 
\ comparison is instituted between mean sun-spot fre- 
quent ics and iruan auroral frequencies <^dculated for the 
same group of years During the periods dealt with there 
siermd mson to believe that variation occurred in the 
unit of auroral frequency fo eliminate such uncertainties 
as far as possible, a period say poor in sun-spots is con- 
trisird with two equal periods rah in Sunspots, one pre- 
ceding ind the other following it An investigation is 
made as to whether the annual variation of auroral fre- 
quency is the same in years of many as m years of few 
sun-spots The evidence is not perhaps altogether decisive, 
hut, so far as it goes it points to the conclusion that 
relatively considered, the innual variation is more pro- 
nounced when sun spots are few than when they are 
numerous There scorns however to be a conspicuous 
difference between the variation in the annual auroral 
frequencies derived from the suuth and the north of 
Standinavn At first sight the much greater length of 
tune for which records exist suggests that aurora lends 
itself more readih than terrestrial magnetism to a com 
parison with sunspots- Ihe electrical resistances of 
alloys Dr R S Willow* Lord Rayleigh has given a 
theory intended to account for the high resistance of alloys 
compared with that of the constituent metals The author 
attempts to put this theory in evidence by measuring the 
resistance of an alloy with direct and also alternating 
currents At the instant of reversal of the latter the back 
F M b will assist the external FMF, and hence more 
curnnt will pass, te the resistance will apparently be 
reduced No spurious resistance could be detected \ 
minimum accuracy of 002 per cent is attained 

Mathematical Society, December 11 — Tro f VY Burnside, 
president in the chair — The form of the surface of a 

in blight r< flector C S Jackson Ihe light from a 
source must be reflected so as to pass horizontally through 
a narrow virtical slit The equation of the surface is 
found to be of the form r-bp — const where r Is (he dis 
tance of a point on the surface from the source, treated 
is a point, and p is the perpendicular distance of the 
sim< point of the surface from the slit (retted as a 
vertical line The practical construction of the surface is 
explained The Dioplnntine equation x ,l -Nj^-ax Major 
P A MaoMahon A method is explained for obtaining 
tin arithmetically independent solutions of the Dlophantin* 
inequality Xx^fiy by forming the descending intermediate 
series of convergents to the continued fraction >*/A The 
forms of the arithmetically independent solutions of the 
Dioph intme inequality are deduced, and the 

pioperties of the number b, which can have th* form 
1" - Ny V «re determined — Asymptotic expansion of in- 
tegral functions defined by generalised hvpergeometric 
sera s Dr L YV Barn**. The series m question satisfy 
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a linear differential equation which is a generalised form 
of that satisfied by the ordinary hypergeometric series, and 
the asymptotic expansions are related to the form of the 
differential equation In the most important cases the 
asymptotic expansions become exponentially infinite at 
infinite distances — The potential equation and others with 
function given on the boundary L F Rlohardeon The 
paper suggests a tentative method for arriving at in 
approximate solution of the problem of steady flow of heat 
in a homogeneous solid with given surface temperature bv 
beginning with the problem of variable flow m a solid of 
variable diffusivity which tends to zero on the boundary — 
The limits of real variants J Merosr The piper is 
occupied with generalisations of Cauchy's theorem which 
is expressed by the formula 

ImrwJX,, n — = 1 im II= . B (/f" , X (l ) 

Royal Astronomical Society, December 14 —Mr W H 
Maw, president, In the chair— Solar parallax papers 
Np 5 examination of the photographic plates of stars 
published in the Pans Eros Circular \ R Hlnka Com- 
parisons had been made of the photographic places of stars 
obtained at Paris, Bordeaux, Catania, San Fernando, 
Toulouse .and Algiers, showing many discordances, some 
of considerable amount The Algiers places were specially 
affected by “ magnitude equation,'* the cause of which was 
\ery obscure It appeared that many of the star places 
are affected by errors much larger than those considered 
permissible in the Astrographic Catalogue — Account of the 
Oxford Astrographic Catalogue, vo! 1 II II Turner 
The volume in question, which has just been published 
contains measures of rectangular coordinate* and di uneters J 
of star images on plates with centres in dec 4-^1° The 
complete catalogue will consist of eight volumes, one of 
which will be devoted to discussions — Notes on some 
spectroscopic observations of the sun H F Ntwall The 
obs< rv itions were first made with the 25 inch equatorial 
at Cambridge (the Newall telescope), and later with a fixed 
horizontal telescope, a ccelostat and auxiliary mirror the 
latter equipment appeared to possess considerable advant- 
ages An account was given of the preliminary expert 
ments , the instrumental arnngements ware described and 
some results were given of the photographic study of the 
bands and flutingb in the spectra of sun-spots - Note on 
the approaching return of Halley’s comet \ C D 

Crommvlln The author directed attention to a paper 
bv Dr A J Angstrom published in 1862, in which a mean 
period for the comet of 7093 years was deduced, with 
inequalities due to the action of Jupiter and Saturn Dr 
Angstrom’s results give 1013.08 for the time of the next 
perihelion passage whilt that given by the Count de Pontf- 
coulant is 191037 In view of this large discrepancy of 
2 7 years, it is most desirable that the perturbations should 
be independently computed Before the last return in 

1831; there were at le ist hve independent deb rminaimns 
of the orbit, and it would be a great misfortune If there 
is a serious error in the prediction of this return after the 
great success achieved in 1730 and 183* —Photographs of 
Mira Ccti in 1807 and 1906, by Tattler ftldyreavM, were 
shown There were marked differences in the relative 

intensities of the hydrogen lines — Dr Lockytr also 

showed photographs of the star taken at ils present 

maximum 

MANCHrSTER 

Literary and Philosophical Society, November 13 — 
Mr C Bailey in the chair — Luminosity produced by the 
rubbing or knocking together of various forms of sihea 
R L Taylor. The luminosity is connected in some way 
with the breaking away of small particles, mostly in the 
form of dust Mr Joseph Burton finds that whereas 

ordinary felspar only shows this property in a very small 
degree, the same substance previously heated almost to 
fusion shows it nearly as well as quartz Common glass 
does not show it, but a specimen of glass “ frit,** rich in 
lead and very hard, does to a slight extent The luminositv 
mav be partly due to the hardness of the material, but 
that it is not entirely so is shown bv the fact that whereas 
a slight luminosity is shown when a piece of (orundum or 
a piece of native emery is rubbed against a piece of silica, 
there is none whatever when two pieces of corundum or 
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two pieces of native emery are knocked together There 
is a curious odour produud by the impact or any of these 
bodies which become luminous, an odour which has been 
compared to that of ozone, but Mr Taylor has not been 
able to verify that observation Mr F Jones and Mr 
Burton also mado careful tests for ozone, and both failed 
to obtain any evidence of its presence — The proembrvo 
and bulbils of l amf>rothamnus alopccurotdes (Braun) 
Miss M M0NI00I. This plant, which occurs in various 
countries of Europe and also in Africa, is characterised 
by the possession of unicellular bulbils or tubercles, formed 
bv the transformation of rhizoidb 

Cambridge 

Philosophical Society Nov mher 13 —Dr Hobson presi 
dent, in the chair — (1) Electrification pioduced bv heating 
s ilts t (2) secondary Rontgen rays Prof Thornton — 
i he specific heat of gases at constant volume ind high 
pressure W A D Rudg# The author has determined 

the specific h< at of carbonic acid by healing the gas in 

smalt steel bulbs immersed mat dormieter containing 
paraffin The value obtained was about 0*45 lor a 

temperature r inge of from 36° to 6o°, whe n ihe gas was 
under a pressure of about 480 atmospheres — The radio- 
activity of the alkali metals N R Campbell and A 

Wood It is found that potassium salts show a greater 
radio-activity than any substance examined which docs 
not contun a “radioactive element ’* The activity is an 
atomic property, and is not due to any impuritv The rays 
from potassium vary in penetrating power, the most 
penetrating rays are siimilir to the ft rays from uranium 
An activity of the same nature is observed in rubidium, 
but could not be detected in ex*sium, sodium or lithium 
The rays from rubidium are far less penetrating than those 
fiom potassium The ionisation caused by the rays from 
potassium is atK»ut 1/1000 of that c msec! by the 0 rays 
from a similar quantity of ui muun An ipparentlv 
successful attempt has been made to obtain a photographic 
impression caused by the rays from potassium — A nlntion 
between the ionic velocity and the volume of organic ions 
in aqueous solutions (*» A Carte and T H Laby. 

1 his is a continuation of a previous piper (Pioc Camb 
Phil Soc , xin , p 287, 1900) It is found that the product 
ionic velocity X linear dimension of the ion or va, is 
sensibly constant for the 10ns of tweniv two amines, the 
mean value being 202, for seven hotnologues of aniline 
188 for thirteen pyridines and quinolines 203 for five 

phosphines 17 fi, &< The linear dimension of an ion is 
taken is propoitiond to the tube root of the ionic volume, 
which ts deduced from moleculii and atomic volumes It 
is shown from hydrodv namical consid* rations that -la-™ 
const x (term d< pending on ionic shape) 

November 2b -Dr T niton v tce-pt 1 sident in the 
1 hair — \ df In ite reaction foi c uhohydratts Dr 
Fenton When hrorno 01 1 hloio iru thv Ifurfur il reicts 

with stidio-m dome ester in diobolic solution a pro 
duct is obtained solutions of which exhibit an intense 

blue fluot esccnco Ihe reaction is extremely delicate, 

and serves tti drteit the most minute trace of the 

above named derivatives of mcthylfurfural It is further 
shown th it ill hexosf s md pul\satch iridcs, glucosides, &c 
tvhirh contain a hexo^e rpsidue yield bromo-methylfurfural 
when acted upon bv hvdiogen bromide under appropriate 
conditions ami th< y mav therefore be readily identified bv 
the form tlion of this fluorescent prodiut — Xanthoxaland 
and us analogues S Ruhomtnn The author has studied 
the action of ethyl oxal ite on icctanihde in the presence 
of sodium rthoxide and has found that the compound 
thus formed, which is called xanthoxilanil, his the formula 
C„H ia O,Nj — The influence of a strong magnetic field on 
the spark spectr 1 of titanium chromium and manganese 
J T Purvis* Ihe strength of the field was 40000 units 
and Prof I ivnng’s 21 feet concave grating spectroscope 
was used The general results showed that most of the 
lines were divided into triplets of which the middle <on- 
stituent was at least twice as strong as the two outside 
ones ilthough the three constituents of sivenl lines 
appeared to be more nearly equal A number of lines 
wen divided into four, and the two oulside constituents of 
some were weaker and more diffuse than the two middle 
ones, whilst in several they appeared to be equally strong 
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Chromium K 386680 appeared to divide into eight, only 
seen separately when analysed by a calutc prism, 314723, 
2855 73, 2757 75 were divided into six, also only seen 
separated on analysis , and 3861 is divided Into five The 
titanium line 3352 03 is divided into six The distances of 
the constituents of the divided lines were measured for a 
considerable number of the strongest lines, and the values 
of d\i\* calculated from them It appeared that amongst 
the linos which had more than three constituents, the 
values for several were simple multiples of one another, 
and in several instances the constituents of different lines 
had the same values, the same general appearance and 
polarisation Also the values of dX/X 1 for some lines 
appeared to be simple multiples of those of other lines — 
J he solubility of stereoi some rides in optically active sol- 
vents H O Jonst, The statement, found in certain 
n \t books, that the solubility of two optical antlmers must 
be different in an optically active solvent has been put to 
ihc test of experiment, and it has been found untrue In 
the cases of d and Z-camphoroxmies and of d- and 

/-camphors in Z-amylbromide and in dextrorotatory turpen 
tine as solvents, the solubility of the d and Z compounds 
was found to be the same —Estimation of copper W II 
Po*tmr An attempt to employ the method of Wood and 
Berry for the estimation of sugar, and that of Jones and 
Carpenter for the estimation of hydroxylamine to the 
determination of copper, espeu illy in mixtures Ihe 

method was found to be simple and accurate with copper 
solution* using grape sugar ns reducing agent With 
mixtures of copper and othrr metals the results were 
grnerallv unsatisfactory, being high when sugar was the 
reducing agent employed and low when hvdroxvlamine was 
used Phcmlhvdra^mo gave bettor results than hvdro 
\)lamine but these were also below those requited by 
theor> The method, which is really a modification of that 
of Sthwaiz, can be recommended for solutions of copper 
salts alone, or for solutions containing only small quanti- 
ty of other metals — J he maturation of the grrm-tclls in 
the saw-flv Ncmatus nbestt (third noli) 1 Doncaster 
Dublin 

Royal Dublin Society, November 20 -Sir Howard 
Grubb b RS, v u e-presjdcnt, in the chair — Some, in- 
jurious fungi found in Ireland Prof 1 Johnson The 
author dialt with ccrtun fungal diseases, mninh from the 
cionomic aspect, such as yellow-blight and scab in the 
potato 41 Phorm *’ rot in mangel and turnip, otuon rot, and 
barlty leaf-streak The paper ended with an account of 
the author’s discovery of the American gooseberry mildew 
on the red currant in co Kilkenny and of the steps 
taken by the Irish Government to check the spread of 
this mildew m Ireland ~\ contribution to the study of 
1 v aporution from water surfaces J R Sutton The 
observations and experiments were made it Kimberley, 
South Africa, and under meteorological conditions, 1 e in 
the open air It is provisionally Concluded that while 
differences between the vapour tensions at the water sur- 
fue and in the open air are competent to influence the 
rate of evaporation to a large extent, the intensity of the 
effect of vapour-tension differences is profoundly modified 
by the relation the temperature of the dew point bears 
to the temperature of the air, or, in other words is pro- 
foundlv modified by the relative humidity The water 
temper itures are as such, probably of no great important, 
initially at any rate, but when considered in conjunction 
with the temperature and relative humidity of the air, an 
influence becomes apparent which so far as is known has 
not hitherto received due recognition It seems to be 
extremely probable that after the relative humidity of the 
open air and the difference of v ipour tension have been 
d lowed for, much of the observed evaporation from what- 
soever form of water surface or type of gauge, is due to 
convection currents The effects of insolation are dis 
cussed both as regards evaporation at sea and from land 
surfaces, and the conclusion is drawn that too much 
importance has hitherto been attributed to this source of 
energy In a series of experiments on the effects of elec- 
trijjcation no difference was detected between the evapor- 
ation from insulated and uninsulated copper evaporating 
vessels, other than trifling differences which mav be due to 
f \perimental error 
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Royal Society, November 19,— Dr R, H Tiaquair 
in the chair — A new Siphonogorgid genus, with descrip- 
tions of three new species, J J llmfsen, These 
organisms were obtained from the thaffow waters of the 
Indian Ocean, and presented features which quite differ- 
entiated them from the other known genera ox the same 
family — Crantometrlc observations op the skull of Bqrnu* 
prejval sktt and other horses ' Prof, O Charnock frMIsy* 
Tho general conclusions were that the wljd horse had a 
long, narrow face, the Iceland or fore St tyjfe a v short, 
broad face, while the Celtic type occupied an intermediate 
position , that the orbit of the wild horse was elongated 
and placed far back as compared with the rounded orbits 
of the two other types — Skulls of horses from the Roman 
fort at Ncwstead, near Melrose, with observations on the 
origin of domestic horses Prof J C I wart. From a 
careful study of these skulls, thirteen m all, the author 
obtained fresh evidence in support of his theory that the 
present domesticated horses are descended from three dtf- 
tinct types, namely, the wild horse of the Gobi Desert, 
the Celtic type, and the forest type Tho evidence 1 from 
length and shape of •skull, and from the estimated height* 
of the horses of which the skulls had been found near 
IV^elrose was thoroughly examined, and there seemed little 
doubt that the Romans possessed horses of from twelve to 
fifteen hands in height belonging to the three types named 
A remarkable feature which scented t0 have hitherto 
escaped notico was the manner in whuh $1© forward part 
of the skull was bent with reference to the base, giving 
to some types a Roman-nose aspect, to others a Straight 
form of face An interesting point was that the amount 
of bending varied with the age of the animal, bung (for 
example) bent at birth in the case of the wild horse, then 
becoming straight at sixteen months, and, finally, bent 
jgun in the adult — The inversion of can© sugar by 
optically active acids 1 hcodore and Dr W W 

Taylor 

December 3 — Prof Crum Brown, vut president in 
the chair — The sporulation of Amoeba proteus Prof 
J Y limpton The paper gave an account of the 
sporulation in 4 nmeba prott us without enevshnent, 
describing certain specific nucledi changes, and rais 
mg gome questions in connection with the nuclear 
changes in the allied species Pelomyxa palustri * — Results 
of removal and transplantation of ovaries Dr F H A 
Marshall and W A Jolly — The influence of an excessive 
meat diet on the osseous system Dr Chalmers Watwon. 
— I he effects of a meat diet on fertility and lactation Dr 
B P Watson. — The effects of a meat diet on the minute 
structure of the uterus Drs Malcolm Campball and 
Chalmers Watson 1 hese three papers treated of different 
aspects of the same general question In the first it w is 
shown that in the offspring of rats fed un an cxressivi 
meat diet the osseous system was defective The bones 
were invariably too soft and vascular, tnd frequently 
showed structural changes like those of rickets in the 
human subject The blood-forming cells in the bone 
marrow were also affected, being at first increased in 
number and later diminished In the second paper it was 
demonstrated that the reproductive power of rats fed on 
an excessive meat diet was much below that of rats fed 
on a bread and-milk diet Further, when the meat-fod rats 
had litters they were less able to feed their voung owing 
to smaller development of mammary tissue The third 
paper contained a description of the minute structure of 
the lining membranes of the uterus In rat$ fed on different 
diets The prolonged usq of an unphysioTogical diet* such 
ax an excessive meat diet induced structural changes in 
the mucous membrane of the uterus, and these changes 
were most pronounced in animals In which the faulty feed- 
ing was begun when thp animals wer© weaned Such 
animals were invariably sterile —The minors of a product 
determinant Dr Thomas Muir* 

PAftl# 

Academy of Sciences, December 10 — M H Poipcarl fn 
the chair —The division of labour amongst bees Oa*ton 
Bonnlsr. The author’s experiments during last summer 
show that the division of labour is carried out to a sur- 
prising extent among bees Does which are seeking for 
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pollen' or aoUar do not curry it, but merely carry the new* 
tp the hive. A number of bees are sent out to strip the 
flowprtv a number carrying pollen only, others nectar only, 
others again water only, when water is needed The 
number sent out Is proportional to the number of flowers 
to be stripped, and by marking the bees with coloured 
talc It was proved that each bee confined itself for the 
time being to one class of work The same bee might be 
seeking for flowers In the morning arid collecting In the 
afternoon, but did not change the nature of Its work with- 
out returning to the hive There seemed to be something 
in the nature of a working arrangement between the bees 
of different hives, as when the work of clearing a certain 
area of flowers had once been commenced by a few bees 
from ope hive, these collectors were not interfered with 
by^ bees from other hives, — Some scientific discoveries of 
Leonardo da Vinci P Du ham. A study of the effect of 
the scientific writings of Leonardo da Vinci on the work 
of Mertenne, Roberval, Descartes, Fabry, and Huygens — 
Glycosuria without hyperglycemia R L 4 pln« and M 
SSslud. — The theory of ensembles h 61 bt Bernttsln. — 
The power of orthogonal systems of continuous functions 
Frhard Bchmldt — The calculation of limits L Fej4r. 

clas* of differential equations reducible to linear equa- 
tions M Rlvereau, — The phenomena of magnetic 

rotatory polarisation In crystals Jean Booqu«r > «l. — The 
motor effects of high frequency currents H Oulllamlnot 
— A colour reaction given by reducing sugars by m-dimtro- 
benzene in alkaline solution MM Ohava«*i«u and 
Mo**!. A violet colouring matter is produced It is 

neither more nor less characteristic than other colour re- 
actions of aldoses and ketoses, but has the advantage of 
being very easy to carry out — A tetrabromo-derivative of 
inethylethylketone M Patturtau The ketone is con- 
verted into A peroxide by the action of hydrogen peroxide 
in add solution, and tins submitted to the action of 
bromine The tetrabromide thus formed has been shown 
to have the constitution CH a Br — CO — CH 2 — CBr v since 
when heated with potassium carbonate it gives acetol — 
The distribution of phosphorus in foods M Balland 
The distribution of vicianme and of its diastase in the 
seeds of Legumlnosfe Gabriel Bortrand and Mile L 
Rtvklnd About forty Species were examined, and most 
of them were found to contain a diastase capable of hydro- 
lvsing viviomne The glucoside was only found in pi ints 
of the genus Vicia, and the distribution of the two sub- 
stances was very irregular even in this one genus Vtcta 
narbonensts , for example, contains neither diastase nor 
viclamne — The composition of vegetable juices extracted 
from roots G r Andr4 - The respiration of seeds in the 
atate of latent life Paul Bacquaral It has been found 
that light, the teguments of the seed, and the state of 
hydrAtion are all important factors in the respiration of 
the seed, and the effect of these may be sufficient to 
explain the variable results obt uned by different workers 
on th}s subject -Pollen, its origin and transform- 
ation Germand Vert. — A tumour in an invertebrate, 
Si^MnruJus nudus Marcel A H4rubol — A new order of 
dinoflagellated parasites, Blastodimae Edouard Chatton 
— The interpretation of some results in radiotherapy and 
an attempt at fixing a rational technique J Barron 14 
and L Trlbondaau — The conglomerates of Messina nnd 
those of the Glokova-Varassova synclinal in Greece Ph 
N4«rt*. 

, Calcutta 

Asiatic Society of Bengal November 7 —Latitude of 
the Presidency College Observatory Babu Phamndra Lai 
0*«t£ulf. a simplified method of making approximate calcu- 
lations In recording observations at the Presidency College 
Observatory — Further notes on earwigs (Dermaptera) in 
the Indian Museum, with the description of a new species 
M Burr. Records of new localities and the description of 
a new species of the genus Anisolabis — Notes on the habits 
of the earwig, iJUbiduta Uvidtpes, Dufour Dr N 

Annandal*. This earwig is sometimes very common at 
light during the hot weather and rains It uses its 
forceps in opening and folding its wings — Cirrhipfcdes 
Op6rcul& de iTndian Museum, de Cakutta M A 

fkwtt An account of the sessile barnacles of the Indian 
Museum collection, with description^ of a new genus, 
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Pyrgopsis, and of new species, four of the genus Verruca 1 
and one of Balanus The genus v Pyrgopsis Is allied to- 
Pyrgoma —-Note on the Houbara or bastard bustard* 
(Houbara macqueentt) Lieut -Colonel D C RhIHstt 
An account of the habits of this bird, its food, way af 
hiding, & c — Descriptions of two new Indian frogs G A. 
Boul»ngsr< The species are Rhacophorus taentatus from 
the plains of Bengal, and Ixalus annandalu from the 
Sikkim Himalaya — Notes on pollination of flowers in 
India, Nos, 1-3 I H Biarfclll. The author describes 

(1) the pollination of Thunbergia grandtflora in Calcutta 
by the boring bees, Xylocapa latfpes and X asrfiwmr , 

(2) the pollination of Corchorut capsularts and C ohtortus 
— the two jute plants — in many places in Bengal and 
Assam , (3) the pollination, as observed in the Simla Hills, 
of the flowers of Adhatoda vastco, Dtchptera bupleurotdfs , 
Monna perstea , Sahna lan at a, Scutellaria Iweans, and 
Teucrtum royleanum — A scant lobulata, Schneider, ein 
Parasit aus des Darms von Platamsta gangettca Dr v 
Lina tow A brief note upon the features of this parasitic 
worm — Notes on the fresh-water fauna of India, No ix , 
descriptions of new fresh-water sponges from Calcutta, with 
a record of two known species from the Himalayas and a 
list of the Indian forms Dr N Annsndale, Two new 
species and a new variety of Spongilla, a new species of 
Ephydatia, and two of Trochospongilla are described from 
a tank in Calcutta SpongiUa carterl , Bowerbank, and 
Ephydatia robusla , Potts, are recorded from a lake situated 
at the height of 4500 feet above sea-level in the Central 
Himalayas on the evidence of floating gemmules The 
list of Indian fresh-water sponges now includes nine species 
and varieties of Spongilla, four of Ephydatia, and two of 
I rochospongiila The species recorded from Bombay are 
mostly different from those occurring in Calcutta — Notes 
on fresh-water fauna of India No x Hydra ortentahs 
during the rams Dr N Annandsle h our tentacled 
individuals of the polyp have been found during the rains 
bearing four tentaded buds but without sexual organs At 
this season they confine themselves to deep and densely 
shaded parts of the tank, and are small and colourless 

New South Wales 

Royal Society, September 5 —Mr II A Lenehan, 
vice-president, in the chair — Port Sydney L Harfravt 
The paper showed how Port Jackson might be made an 
up-to-date port without tampering with vested* interests, 
present traffic, or rip man rights The accommodation 
shown was 8000 yards of quay, with 40 feet of water , six 
miles from Rcdfern - — The international rules of botanical 
nomenclature (adopted by the International Botanical 
Congress of Vienna 1905) J H Maiden The author 
gives an account of the modern attempts to evolve laws 
for a settled nomenclature, beginning at the International 
Botanical Congress of Paris, 1867 

Linnean Society, Ocu ber v —Mr Henry Deane, vice 
president, in the chair — Contribution to our knowledge of 
the action of rennin A H Moaolay and Dr H G 
Ohapman It was noted (1) that when milk which 
showed an acid reaction to litmus was neutralised with 
alkali, rennin ceased to produce its customary clot, and (2) 
that the addition of quantities of alkali insufficient to 
produce neutrality of reaction to litmus inhibited the 
clotting of the milk with rennin Upon investigation it 
was found that this action was due to destruction of 
rennin by hydroxyl 10ns, and was not dependent on any 
specific action of the sodium or potassium ion upon 
caseinogen or casein — The geology of Samoa and the 
eruptions in Savaii H 1 JtnMn. The phenomena pre- 
sented by the Savatian volcano afford some clue to the 
direction In which to look for future developments in the 
forecasting of earthquakes and eruptions The eruption it 
Savaii was due to a movement along the great structur d 
line between Samoa and New Zealand which opened th* 
fissure in 1902 The increase of folding romsequ* nt upon 
rise of the isogeotherma accompanying tlu sun spot 
maximum of 1905 caused the re-melting of nnguias it J 
depth, and squeezed them into the fissure whence th<v 
have been escaping from several vents Ihc ingress of 
sea-water has had something to do with the eruption as 
shown by the hydrochloric acid evolved, and it should be 
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mentioned that the rainy season, January to March, was 
that of greatest activity Many points of resemblance 
between Samoan and Hawaiian lavas command attention 
—-Sand-movement on the New South Wales coast O H 
Halllffan< The print ipal factor* which govern the move- 
ment of sand and shingle on the littoral being ocean and 
tidal currents wive action and wind, the following mafters 
arc discussed -the effects Of strong and weak currents, 
count* r currents, and currents due to tidal flow upon the 
direction and rate of sand-travel , the movement of beach 
bicittrul due to tidal current a negligible quantity , siml- 
movement more pronounced during flood tide as compared 
with ebb tide a projecting headland may cause a current 
on its northern or southern side according as its northern 
$id« is concave or convex or whether (he headland is dt 
right angles to the course of the current, or meets it at an 
angle , the influence of the prevailing and the dominant 
winds upon sand travel as shown b> an analysis of the 
winds recorded at Svdnev during the decade 1894-100}, and 
at the Chreme Rivu from March 1877, to August 1880 
the manner in which sand nnd shingle are moved bv w u e 
action and by currents and the reasons why the sand 
on the toast of Now South Wales is more rcadilv moved 
to the south Mian to the noith, where strong eddy currents 
do not exist, predominant influence of the strong southerly 
winds on the movement of sand above the hunt of wave 
action, with instances of (he northerly movement of sand- 
dunes on the coast The minerals und genesis of the veins 
ami “Sihhertn” trmrsmg the negmne s>cmte m the 
Bowral quarries L) Mtwton The veins ordinarily 
occupy fissurts which mav be very local, extending only 
a few inches, or at other times continuous by the establish- 
ment of connections between minor opening* ihoy ire 
classified ns (1) veins of bitumen distilled from the under- 
lying Coal-measures, (2) simple pegmatite vnns of (a) 
small and (fc) of larger dimensions, which have originated 
bv sweating from the sides, or bv the .residual gaseous 
and niori liquid contents of the solidifying rock collating 
largely in the same fashion ind crystallising out as a 
coarse-grained product , ind (a) veins exhibiting well 
marked flow structure and of finer gram more nearlv 
rel cted to the aphtes - The fixation of nitrogen bv 
4 zotobachr chroocvccum Dr R Qreiff-Smlth Azoto- 
bactcr is a slime forming microorganism and in combin- 
ation With other birterii, such is Bad radtahacter and 
Bad htiam/ormuHs with which it appears to associate it 
quickly produ< e$ 1 luxuriant growth of slime on sntcharim 
media There is dso a fix ition of nitrogen, hut this, ns 
has been pointed out bv Hetjermck and v Delden, is 
caused by Amtoh'uUr, and not bv th* other bacteria, which 
however, may render issistanco The fixation of nitrogen 
bv Bhicobium k^utmnosarum Dr R Qr«lg-8mlth Ihe 
investigation showed that laces of the nodule former tan 
fix atmospheric nitrogm in aruficial culture and that the 
fixation is coincidt nt with end proportional to the form 
ition of slime Under conditions which assist cell growth, 
but which preclude the formation of slime, there is no 
fixation, and conversely, under conditions which assist the 
formation such is the presence of another bacterium 
there is an increased fixation 

Caik Town 

South African Philosophical Society Odobtr 31 — 
Dr J C Beattie president m the chair — A senes of 
mounted Cape Alcyon ina (Ca lenterates) obtained by the 
Government Biological Department J Stuart Thornton 
The specimens exhibited were of remarkable beauty in 
form and colouring One of the most interesting of the 
forms exhibited wis Anthopitlum thomvotu , 1 colony 
measuring about 3 feet long and occurring in abundance 
at certain plans probably forming miniature animal forests 
at the bottom of the sea — Connection between the rainfall 
at Durban and at Mauritius T b Clanton The note 
arises out of an inquiry into the possibility of seasonal 
weather fon casts for Mauritius Examination shows that 
the monthly departures from average of the various meteor- 
ological elements at Durban have no connection with those 
at 44 nuntma It appenrs, however, that ^Winter dioughts 
in Durban have invariably been followed bv summer 
droughts in Mauritius at intervals of from three to seven 
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months, and that prolonged droughts In Natal xOf those 
commencing in the summer may be either accompanied or 
followed by prolonged droughts in M&urfthip Thera is 
some evidence to show that the interval depends upon the 
time of commencement of the drought at Durban “Dis- 
cussion of the errors of certain types of minimum spirit 
thermometers in use at the Royal Alfred Observatory, 
Mauritius A Walter. The conclusions arrived at are — 

(1) the minimum thermometers (even the so-called ** sensi- 
tive ") should never be used as ordinary thermometers, 

(2) the errors from comparisons at certain temperatures 
mav be as much as 2 0 , m the absolute minima obtained 
with the spherical bulb thermometers may amount to as 
much a* -+-3° — l he chemical composition of berry wax 
Dr B van dtr Rltt In this paper the author drew a 
comparison between constants found for berry Wax (from 
berrie? of Myrtca cordtfolla) and those quoted for mvrtle 
wax (from berries of various species of Myrica), by Dr 
J Leukoultsch in his treatise on the chemical analysis 
of oils fat* and waxes 


DIARY OF SOCIETIES. 

THURSDAY, December 20. 

Institution of Electrical Engineers at 8 —The Track Circuit as 
Installed on Staam Railway* H G Drown 

Linnean Society, at 8 — Botanical Results of the Third Tanganyika 
Exp«diuon 1904-1 Dr A 13 Rendle and others;— Kos«il Fnrammifera 
of Victoria the Halcombian Deposit* of Pc t Philhp F Chapman.— 
E dnbitwn Albino Woodhce Wilfred Mark WeMb ^ 

Chemical Society, at 8 30 , — A New Laboratory Method wcitaprepar 
ation of Hydrogen Sulphide F R L Wilson —The Raaclierrbf Acids 
with Methyl Orange \ H Vele> ~(i) Contributions to the Study of 
the Calcium Phosphates, 1 The Hydrates of the Calcium Hydrogen 
Otthophusphates (a) Contribution* to the Study of the Calcium Phos 
phates, II , 1 he Action of Ammonia Ga* on the Calcium Hydrogen 
Orthophosphates H Bassett jun 

TH URSDA Y December 27 

Rovai Institution hi 3 —Signalling to a Distance Ancient Way* of 
Signalling and tbeir Modern Development W Puddell 

S lTURf > tY December 79. 

Royal Institi tion, at a Signalling to a Distance the Invention of the 
Elertrtc Telegraph W Duddell 
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ASCENDING to a pun, GT^usfe once remarked 
If*** vw More interested in notion# than m 


u%rki& £1* tfaee*y of aggregate^ 14 so indteppndw^ 
4 ^ fe 4 ^n#Jr tytobofism bf mathetoirtictf that ft r^ 
^ 1 ^^ BfufiBy any previous acquaintance with other 
w^oodi^a of ttie sclente from those wbp proceed to the 
Stddy'of it A# ifie same time ijE i£ full of peculiar diflU 
otiftfc* abound* m see mm# purfuJp**# *hd *«nte 
*©£ ^t* toodftoehtel problem* are at the present 
tifite ihn subject of keen research and controversy 
A hearty wetep ne ife therefore due to a work composed 
tfr authors who a* 4 ® familiar with aU that has been 
published about aggregates and have themselves 
nS^de important con tn buttons to tire object 

It U itrip0$*ft>ie to go into detailed friticism of this 
treatise without the Use of technical terms which 
Vtoyld convey no meaning to the ordinary reader , but 
^0 attempt may be made to show the general nature 
of tha novel tttdory and the influence tt has had and 
will extend* over the first principles of other parts of 
mathematics 

The names of Cantor and Dedektnd will always be 
Associated with the ftfpt truly logical definition of the 
arithmetical continuum, or, which comes to the same 
thing of the range of a real arithmetical variable 
It is hardly possible to lay too much emphasis on 
the fait that all strictly arithmetical operations are 
<pnnett $3 with the elements (rational and irrational) 
of this continuum Cantor’s transcendental numbers 
cbp^r laws of operation different from those of ordinary 
jutthmftic find thb caftulus associated with them j 
ought, to have another name 

With the help of d postulate the necessity of which 
was first realised by Cantor and Dedt kind we can 
■establish a one one correspondence between the values 
of a rea( positive variable and the points of a finite 
straight Hue exclusive of one end if the variable is 
not allowed to be infinite Jf we extend the postulate 
fa &$ td Intrude both ends of the segment we have 
Tp tpduit values o and 00 % the variable, which 
frdrh tills point of view are equally definite For 
cohvemoned We speak of * point x instead of saying 
44 a point potteiponding to the number * * 
frrewri tile arithmetical side we have to investigate 
the properties of the continuum mid of ifc pdltfc , and 
tbp qn$dW interest of the subject begtos whefc wo 
parts which ^oritaln more than q finite set of 
•eU*ne<jj$ / tfl^a amplest of these is the natural scale 
fr* 3 fre t characteristic properties are that it 
ha*£ t^tUral etftipr With a first element &ch element 
3 wtig succeed by the neat higher }t» magnitude and 
-KkWf being pb last element 

Tha $ef; pi rational numbers differs from the natural 
tfccaW m very important yfespee# As^ repre 

by peflhtrf on$* Une tl)ey have w order of 
l^iron* ^responding to their^brdftr pi size, but we 
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canp<M && fa ttuft ortlfor my eteifoM U foitov-ed 
by 3 4 tie xt*’ aieraehl In fact between an? two 
distinct points he an Infinite set of other 

rational points But tarttbr was the first to point 
out that the rational set may be brought into a 
one one correspondence with the natural scale for 
example the order -r- 

f m i 11 Mo 

1 

wfiere the fractions in their lowest terms are ar*/ 
rangffi sdthat t fie *um of numerator and denominator 
never ^diminishes while those with the same sum are 
pla< 5 e<f in descending order of Magnitude Every feet 
which can be thus brought into correspondence with 
the natural scale is said to be countably infinite or 
to be of potency a Examples of such, Sets art (1) the 
act of all algebraic numbers (a) all points with 
rational coordinates m a space of n dimensions where 
n is any assigned positive integer 

On the other hand the arithmetical continuum is 
not countably infinite and its potency denoted by c 
is of a higher order than d One of the outstanding 
difficulties of the subject is the question whether any 
set exists With a potency between a and c The most 
important theorem in thi* connection is that every 
perfect set is of potency c (p 234) A remarkable 
illustration of this is that all the points within a sphere 
may be brought Into one one correspondence with the 
points on a definite straight line As might be tx 
pec ted the correspondence is not continuous 

One of the most troublesome questions discussed in 
this volume is that of Cantor 5 potency aleph-orte 
(p 135) Here ue have a set the elements of which are 
sets of points the element sets recur over and over 
again qua *et$ and are treated as being all distinct 
In Virtue of a criterion of order connected with a 
process <?f derivation md deduction r Betfn 
stem hope* to show that ^ nr 

The potency of an infinite set is analogous to the 
number of elements in a finite set Cantor intro- 
duces symbols for potencies Calk them transfinite 
cardinal numbers and mvestig&tes a calculus for 
them \s pointed out on p 150 there t9 still a 
difficulty in tht w iy of eidabhshmg comparisons be^ 
t veen potencies really coi responding to comparisons of 
size between finite numbers and in any case the 
calculus of transfimte cardinals must greatly differ 
from ordinary arithmetic 

Beside? these ideas of order and potency, which are 
discussed in chapters 1 ~v vi xi there is the addt 
tional one of content which dominates most of the 
rest of the book It must suffice to give a few lllus 
tratiorts to show the general nature qf thefee inquiries 
If on a line of finite length l we construct an infinite 
set of noq overlapping segments their content that 
is the sum of their lengths cannot exceed l If it 
is less than I, there may be left Over a set of com 
piemen tary segments but this is not necessarily the 
case as is shown by the example on p 78 Here 
we have a set of segments whose content is less tha 
os of the original kne yet no segment exists on 
the line which dpefe not lie wholly or in part ithi i 
one of the selected^ The points not within any of 
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the stltcted intervals form Si set of potency c Similar 
theorems apply to areas and volumes thus, if we 
take a unit square it is possible to 44 black out ” a 
definite region within it, the area of which may be 
lcs«s than an\ given quantity, in such a way that no 
circle, however small, can be phud within the squire 
without covering some at leist of the black region, and 
so that the points not within the black region form a 
stt of potenev c It should be specially noticed tint al- 
though the black region is, or imiy most conveniently 
bo constructed hy m infinite process, it is perfectly 
definite, in the sense that we can say whether in> 
given point (r, v) Ins within it or not 

\nothei point to uhtth attention may be called is 
the definition of 41 curve ” fp 219) as a set of points 
hiving certain properties This is quite distinct from 
the idea of 1 path traced by a continuously moving 
point, and leads to verv curious and interesting pro- 
blems relating to rectification and quadrature 
Enough his been said to show f how interesting 
ind novel ire the tontenis of this treatise, the ex- 
amples md figures \t< of great help in making the 
general arguments intelligible, and the bibhogr jphv 
will enable the reader to consult all the liter iturc 
1 elating to the subject Finally, the appendix should 
not bo overlooked, as it contains some important 
idditiond mithr, besides a few corrections To the 
1 it tor nny be iddcd 44 chap iv , § 20 ” inst< id of 
44 chip iv , § 1 " un p 77 G B M 


MF 1 4 VORPHOSb S OF PIANTS 
] u guni form und Bhliinntft tm Pflanztnrcuh Bv 
Or I Die Is Pp 1 p> f w 1 th 30 illustrations 111 tcvt, 
each with se\t ral tigurfs (Berlin Gebruder Born- 
tucgtr, 190b) Price 380 imiks 

I N this work the author has presented muth interest 
mg information from the pomt of uiw of an in 
quiry into tin rrbtions between sexual m ifuritv and 
the ( onditions ittiined b\ the vt get itive organ** espeu 
allv when these from un cause show tendencies to 
marked changes of aspect during the development of 
the plants Many of his eximples arc drawn from 
hfs personal investigations, the inquiry having sug- 
gested itsr If to him during a residence in Western 
\ustrnlia, where peculiarities in these relations appear 
to be remarkably frequent, and to be often traieable 
to the environment lie his also nude a careful 
studv of such published works as bear on this subject, 
and has use d the m itemls derived from them with 
good (fiVu is rtgaids both the facts and the causes 
of abnormal conditions, and the inferences to bo 
drawn from them His statement of the whole sub- 
jet t, and of the conclusions that he believes can be 
fairly b iscd on what is vet knovyn of it, is well and 
clearly put, and shows the need of further inquiry, as 
well as the risk of pressing inferences beyond then 
fair limits at tunes 

The book is deserving of attentive perusal, and yvill 
suggest to the c ireful reader parallels among our 
own plants to some of the cases described, and ques- 
tions in nted <Sf investigation from the new stand- 
point The book opens with a discussion of the 
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conditions that favour the attainment of Sdkual 1 
maturity m the normal course uf dOYtetoptnfcflt* and 
also prematurely, as measured by the p&tge of de- 
velopment of the vegetative organs 9y selected px~ 
amples it is shown how variable are the stages of 
progress, when judged by 1 the leaves ' especially, at~ 
which sexual reproduction may Occur Attention 1$ 
oho directed to the assemblages of different specter 
that exist on dry, poor soil and that are distinguished 
bv the production of precocious flowers and fruits 
on ill-nourished dwarfs, as well as to the production 
of flowers in cultivated seedlings of various trees, as 
111 the 5 *u>i ctemn Mahagom, recorded by Mr Hemslcy 
ff looker’s 44 Icon ” 2786), where deficiency of water 
ippears to be the exciting cause 
The unusual precocity of reproduction is most evi- 
dent where there is naturally a succession of leaf- 
forms before the normal penod of flowering is 
reached, some of these being regarded as character- 
istic of thr immature, and others of the adult plant 
Tor the definite grades in such n succession Dr Diels 
employs the term “ Hehkomorphie,” thfe whole being 
included in the “ Heteroblastie n of vithed forms of 
parts having ihe same morphological value. The sig- 
nificance of the hehcomorphies, where not of the ' 
gride usually associated with flowering, is shoVui to 
differ in different plants In some even those char- 
acteristic of the normal immature plant may not 
be fully exhibited In others these may be fully 
shown, but those of the adult may remain unde- 
veloped or arrested The causes that lead to such 
departures from the usual couise can be shown to lie 
tn the environment in some cases , hut in others thev 
cannot yet be explained Among the more frequent 
causi s of arrest and retention of immature character- 
istics are influences that interfere with growth, such 
as defiuomy of water in dry soils, inclement weather 
at high elevations, shading and overcrowding, the 
plants grown under such conditions showing an un- 
usual tendency to flower while having leaf-organs of 
the normal immature grade 

A compinson of allied species shows that the normal 
youthful hehtomorphy of one rrnv be very similar to 
the normal adult condition of another that lives in 
less favourable surroundings, eg in Ranunculus 
scclcratus and R pygmaeus 
The importance of a thorough comprehension of 
these variations, of their significance m the life of 
path species, and of their value u£ indications of re- 
lationships between species or larger groups in classi- 
fication, is self-evident Embryology h is not afforded 
like help in systematic botany to that obtained from 
it in zoology In some cases seedling plants for a 
brief time show characters verv unlike the adults 
and suggestive of the structure of less modified allied 
forms, as irttjthe well-known examples of dJlex and 
Acacia All such deserve careful study, and Dr. Diels 
has shown how they throw light on the value of 
“ species, ” as in the form* of Limosella, and of 
“genera,” as in the relation of Regnellidium to 
Marsilia His discussion of the relations of certain 
speues v of H tkea, of Grevillea, and of numerous 
others, largely on the basis of his personal observe 
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flctof on th? plants in their natne hibitats, is of great 
Interest, The "larval ” forins habitually passed 
through by certain plants, e g , bv Vcrontta tpcnrjdeaj 
^CtipostrobuS, sps , and other conifers, various 
LeguminosaPr Eucalyptus, bps , Alomese, and mem- 
bers 0^ other groups are also dis&issed , and the 
conditions under tvhieli sexual reproduction mav occur 
in plants that retain their hrval aspect art investi- 
gated That such plants have been destnbed and 
ruvmrkl as distinct from the visual adult forms is 
well known, and this is seen to ha\c been the case m 
Eucalyptus and in other groups 

\ chapter on the phylogenetic significance of helico 
morph} sums up the conclusions of the author Many 
bf tht forms he regards as adaptations to environ- 
ment, some of w hit h are unstable, while others show 
the influence of heredity and persist under ntw con- 
ditions, eg the formation of phvllodes by Acacias m 
greenhouses Some appear to become relatively con- 
stant in a short time, e g seasonal dimorphism of 
Ettphrasm Rostkoviana and E montana, believed fry 
Wettsttin to ha\e become fixed as the result of the 
alpine meadows being mowed, and now ict lined in 
cultivation in \ botanic girden But, while there 
mav m some be \ strong hereditary Undencv to re- 
petition of the cvcl , Diels concludes that euh heheo- 
morphic stage mav be the starting-point of a new 
phvlogenv He emphatically opposes* the belief th it 
the heltcomorphv of the immature plant nccess crd\ 
represents a condition similar to that of the an- 
cestors, and isserts that rhe appirentlv ancestral form 
has in munv cases been ricquired in response to the 
environments of the \oung plant \camt insoltta is 
quoted as m example of a sp ties descended from 
phyllodc ^bearers th it jiow habitualh products pinnito 
leaves abund intlv when mature, and the position is 
briefly stated thus — " We saw that Phvlloglossum re- 
sembles the young of many species of Lycopodium 
But Lycopodium docs not foi that Mason follow 
Phvlloglossum m phvlogenv, Phvlloglossum /nav just 
as well be younger tlun the greater number of the 
I vcopods " The assumption th it the inf uitde form 
must in all circumstances repnsent an older stage 
of ancestry than does the adult is frequently in oppo- 
sition to the facts A brief review of similar pheno- 
mena in the animal world, and a short bibliography, 
conclude the book It only rem uns to odd that the 
illustrations au excellent, and that a good index 
makes reference easy to the stores of inform Uion 


THE RWlO-Uin h PEDIGREE 

Radw-cu ttve Transformations B\ Prof E Ruther 
ford, FR S Pp 387 (London Constable and 
C o , Ltdi> 1906 ) Price ibs net 
'T'^HIS work is, in the main, t reproduction of 
X Prof Rutherford’s Sdhman lectures, delivered 
at Yale m March, 1905 and represents his latest 
Views on the subject Some treatment of radio- 
activity in general is given, and then 1 detailed de- 
velopment of the speu d subject of the book rhis 
trcrtUrtent differs only from the author’s previous ex- 
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positions in the greater detail m which th( subject is 
worked out Everv month seems now to bring to 
light some hitherto unrecognised stage in the trans- 
formation of one of the radio elements One would 
supjxise however, that this field of discovery cannot 
be. of unhmitfd extent, md (hit the full deUil ot 
the transform itions must, before long, bt m ide out, 
so far at least is the v ire accompmied b\ demon- 
sir ible radio- activity 

It has been usu dlv issunud th it < uh ladio-nctive 
atom throws off ui a pirhcle, md becomes theubv 
tr informed into an atom of a new product On 
this view, it can be seen, with a httle thought that 
a mineral in ridio utive equilibrium ought to owe 
an equal proportion of its activity to euh of the 
produ< ts of a series, md there is considerable evidence 
that it is often so Lately, however two cases have 
presented themselves which seem cleuly inconsistent 
with this One of them, that of actinium, is men- 
tioned by Prof Rutherford in the present work It 
seems that actinium like ridmm m found m uranium 
minerals and in those onh l urther, that the 
amount of actinium is piobtbh is the amount of 
r idium is ccrtunl), proportion il to the unnmm con 
tent If so we cannot but conclude th it ulinmin 
is a member of the urmutm series Now comts the' 
difficulty Actinium cert linlv does not lontribute 
mv thing like so much to the tot al activity of pitch- 
blende as radium md uranium c lch do 

The second 1 tse js to be found in 1 paper in 
the October Philosophical Magazine Moore and 
Sehlundt have found th it uranium X the immediate 
product of ur imuin gives 1 small a ndiitum is well 
is the 3 rach Uion bv which it is m only chuacUrised 
It is certain, however th it thr « radiation of urmiuni 
is ru)t much diminished bv removing ill the 
ur inuim X fiom it, lienee the a r idintion of 
uranium X must be comparatively small Here' 
ignn the principle of eqn d utility in euh successive 
product of a m ties is violikd This litter nse has 
onlv been brought to light miho the publication of 
the present work md quite 1 new fight has been 
shed on the cast of actinium bv Dr Boltwood s letter 
to Nati rf describing the formation of rtduim fiom 
actinium Uns seems to in ikt it certain th it 
actinium is m the 1111m Inn of radio it live descent, 
md to put out of court Rutherford's pi uisible sug 
gestion that it is the he id of a coll iteral f umlv 
Hu subject, indeed progresses so fast tint the re- 
viewer of a book like this almost alw lys has lights 
which wore not iv ill ible to the author it the time 
of going to press 

Th< subject of the possible ultimate production of 
1 nd by the r idium series js hen discussed m some 
detul It is doubtful, 1 think, whether mueh stnss 
should be I nd on the almost invariable presence of 
lead in uranium-radium minerals \n interesting 
sptctroscopie investigation bv Hartley and R image 
(Engineering, September 24, 1897) proved that le id 
was present in almost every one of 1 very large 
collection of iron ores examined bv the in Wee moot 
suspect a change akin to radio activity in this 1 as< , 
for lend has a much larger atomic weight thin iron, 
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hend tlieir meaning step by step tfte< ptfpaf tt 
how to place the Ups, the tongue/ v^ft ^pajati*; 
And how to modify the form of the tnpufh The AtaxW 1 
has also explained how to produce varibiue Vdtyd 
sounds, which are divided by Mr* BeU'Jntp'pnhMrty 
vowels, wide vot^Als. primary round vowels, ^add wide 
round vowels Each of these fa accompanied 
symbol To show how much may be symbb^ 9 ed, r t|dte 
three of the primary round , vowel** an 4 Wd hive 
symbols Indicating {1) voice, back small aperture, lip 
small aperture , (2) voice* batk mid aperture, Up mid 
aperture, (3) voice* back large aperture hp Wgr 
aperture 1 1 * t * f 

The teacher must have a feeling of great dehght 1 
when he hears for the first ^me the required sound 
coming from the ntodth of the deaf mute* Mr* Beli*fc 
criticism of methods is both wise and interesting, as 
we show by the following quotation — 1 


and cannot be supposed to be a product of its dis- 
integration 

It is not necessary to dwell on the admirable 
lucidity and suggestiveness of Prof Rutherford’s 
book, for that is no more than his readers have been 
(aught to expect The only doubt which can be felt 
is Whether it meets any want which was not already 
satisfied by his previous work, “ Radio activity ” 

R J Strutt , 

VISIBLE SPEECH 

lectures upon the Mechanism of Speech By Alex- 
ander Graham Bell Reprinted from the Proceed- 
ings of the First Summer Meeting < 3 f the American 
Association to Promote the leaching of Speech to 
the Deaf, Fp iaq {New York and London 
Funk and Wagnall’s Company, 1906 ) PrrCe 
t 00 dollar nbt 


T HIS intet esting book consists of a series of lec- 
tures by Mr Alexander Graham Bell, whose 
name in the future may be as honourably associated 
with his labours in the education of deaf mutes as 
with the invention of the telepnone Hts father, A 
Melville Bell, many years ago, devised a method of 
representing, or rather symbolislp^, positions of the 
vocal organs To this symbolic method he gave the 
name of 44 visible speech,” because anyone* acquainted 
with the symbols could place his vocal organs in the 
desired positions, and then, on emitting the breath 
and bringing the vocal cords into action, could pro- 
duce the desired sound 1 

4 These symbols of visible speech,” remarks Mr 
Bell, 14 bear the same relation to phonetics that 
chemical symbols do to the science of chemistry In 
dealing with the mechanism of speech, it is as neces- 
sary nowadays to make use of my father’s symbols, 
as ft is to use chemical symbols in treating of the 
composition of matter " 

The symbols, which are very simple apd ingenious, 
indicate the position of the lips, the position of the 
tongue, the condition of the larynx, and the condition 
of thA passage between the larynx and the tongue or 
lips It is evident that to produce a given sound we 
might have a row of such symbols Thus, to sound 
the vowel 00, at least three position symbols would 
be required, and to show how to pronounce the word 
moon would require nine symbols, namely, three for 
»», three for 00, and three for n To avoid this diffi- 
culty the signs or symbols are abbreviated or con- 
densed, so that the word moon is now represented by 
only three symbols, curious looking things, like old 
Gothic If iters, but quite intelligible when one has, as 
it were, already studied their evolution The only 
comment I would make on the abbreviated symbols is 
that they should be printed on a fairly large scale, as 
a very slight mark may be of great importance, and 
a sharp eye is required if the symbols are printed 
small *■ 

Mr Bell then proceeds to shpw how the meaning 
ftf the symbqte may be conveyed to the deaf They 
are exhibited^ <Jtt a large scale in a senes of charts, 
and with infinite patience the teacher enables, by 
gestures and movements, the deaf mute to qompre- 
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41 Now in teaching a deaf child you present to him 
a symbol for some difficult sound lr he has-been 
taught to analyse the symbols m the/m^nner shown, 
the symbol conveys to his mind a <- ir^uon what to do 
with his mouth That is wh&t your pupil hqs to 
aim at, but in ninety nine cases out of a hundred he 
may not get it, at least at the first shot Now what 
are you going to do’ Are you going to say, * No, 
no I that’s not right Try again M Let him try 
once more, and the chances are that he falls again 
to give the sound intended The no-no method only 
aggravates the difficulty by discouraging the papal 
and disgusting him with articulation The deaf 

child roust know what he did when he jailed 
The knowledge of that realism vVill guide him m 
his next attempt For example —If he knows that 
his tongue was too far forward in the mouth, in his 
next attempt he aims at having his tongue further 
back, and probably gets too far m that direction 
If, then, he is told the result of this attempt also, fyfc 
makes due allowance the next time he tries He may 
fad a hundred times Now the position may be a 
little too far forward, now a little too far back, or the 
tongue may be too high or too low, but his knowledge 
of the effect of each effort causes him to approach 
more ana more closely to the exact position desired, 
till at last he gets it, The time spent in studying 
and representing the incorrect positions is not wasteq, 
for it gives the pupil mastery qver' the instrument of 
speech itself, and the struggle to get exactitude of 
position with one difficult sound giVes him power to 
get any other, jpst as the ability to hit one, buff>eyc 
qualifies a man to shoot at any mark ” (p * 

These wise remarks apply to many methods of prac- 
tical instruction, in the laboratory and elsewherfe M*V 
Bell\ lectures were delivered to teacher# of deaf 
mutes, and often at the dose of a lecture Mr* Bell 
was interrogated This S>ocratiq> method drew from 
the teacher many valuable remarks, And *sodietuneif 
“asides,” which showed the fertility of the lecturer % 
thought Altogether this fittle bpok is full of interest: 
to students of phonetics* a department of science 
Often a wilderness of dreary discassion, but here, in 
the h inds of Mr ' Bell, a subject ,of living interest* 
To be able to teach deaf mutes how to communicate 
with their fellow mortals is an achievement worthy bf 
one who has, in another province, made his mark 
the technical science of the day ^ 

John Q McKriNPRjqt 
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T/i^GEOLpGF OF rfKM£JVJ 4 ' 

IVdNe# t&e on the Qeology of Armenia? By Dr 
*F*li* ^swahL ' Pp VH + 516 (Iona, Bees ton, 

Kdtts/ Published by the Author, 1 <>o 6) Price 
' |I is nWi 

^pHfS \ q pbmarkabJe book from the point of view 
A of ttic mere collector, and, in all seriousness, 
libraries should hasten to secure it* It has been hand- 
prmWl liy the author, page by page, almost in the 
Caxtont&n fnnpner, and we are informed In ,a utanu* 
script note that hnjy 100 copies exist That it was 
printed at all is due in the first instance to the rather 
stnngen^ requirements of the University Of I ondon, 
to which it tvas presented, as a thesis It served Its 
purpose there, but obviously deserved a wider circula- 
tion It nOw appears with numerous hand-printed 
ahd hand-coloured geological sections, and some ex- 
pressive, but not equally necessary, plates of fossils 
The result is a book which is typographically a 
pleasure to retd, each page being firmh printed in 
letters which a* 4 © really black, and the hard tr welling 
which lies ( it the back of its production is almost 
equalled by the subsequent and skilful industry of the 
author 

Dr Oswald^ work should stand on shelves of 
teferenee hi side Mr H* F B I vncli’s fine volumes 
pn Armenia, since the geological observations on 
which it is based were made when the two authors 
travelled together through a region of immense geo- 
graphical and histone interest About half the book 
describes Dr Oswald’s own original results, and the 
remainder ontain^ a valuable review of what has 
been previously wntten on the geology of Armenia 
It is dear that we have here an unusually full work 
of reference , and the uuthor-comjiositor has not 
shrunk from completing it bv an index of sixteen 
pages 

The mountain-folding that determines the structure 
of Armenia (p 9) seems to have occurred in lower 
Permian, mte-Tithonian, and post- 0 1 igotene epochs 
The pressure in each case came from the south- Dr 
Oswald writes “rcbukint pressure,” which we pre- 
sume refers to the resultant of various forces within 
the crust The northern limit to alj this" mountain- 
folding was formed by the grept granitic ‘ horst * of 
the Meschic Mountains ” The Caucasus Is held to 
owe {ts present development to post-Miocene pressure 
horn the north-east, which broke up the Armenian 
sediments into blocks While Prof Penck m a recent 
publication prefers to regard such blocks as the result 
of vertical forces. Dr Q^wald sees in them (p 10) 
“ a$ much an expression of the tangential stresses in 
the earth's crust as the folds of the Caucasus itself ” 
The Vplcapocs of Armenia have arjsan along the post* 
Mipce&e hnes of fracture, and the larger ones occur 
^points of intersection 

Tha most striking contribution of the anther to our 
pcol6gka]i knowledge is the account of the Ntmrud 
vplcatto (chapter ix ), the first survey of which was 
made by him and Mr Lynch in 1898 We all mav 
be grateful to the Vali of BitU$, who caused fifty 
soldiers to encamp in the crater fn order to keep off 
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bindits during the;*, scientific investigations The 
crater is five miles’ across, and its nni rises four 
thousand feet above I^ake Van The account of its 
structure and petrogriphv is thus bj itself no mean 
achievement 

The existence of Mr Lunch’s book has left the 
piesent author little scope for pu turesque d escn P" 
tion , but one landscape at hast (p 25 2) is brought 
Vividly before us, w'hcre the bioad diuriuc downs of 
Ka/ikly Dagh end suddenly in 1 precipices seamed 
by torrents,” and tbe country drops 5000 feet in four 
miles to the Mein man Dereh 

Dr Oswald’s review of preceding literature contains 
many useful criticisms and suggestions (pp 355 and 
35<\ for example) The book is not intended to be 
read from cover to cover as a narrative of travel , but 
it should obviously be made accessible to all future 
travellers in Armenia G A J C 


OUR BOOK SHELF 

Posittondtiu S tar Table a for Fixing Ship s Positton 
by Reduction to Mertdtan and Prime Vertical with* 
out Logarithmic Calculation By H B Goodwin > 
R N Pp xiv + 96 (London J D Potter, 190b ) 

1 hfre are several tables in use which will enable 
a manner to derive the correct meridian lltitude of an 
object when the altitude near the meridian is known* 
Mr H B Goodwin has constructed tables which will 
give a correction of a similar tharacter to obtain from 
observed altitudes near the prime vertical the correct 
altitude on that circle If the object does not cross 
the prime vertical, the author employs the circle of 
maximum azimuth The tables are not general, but 
refer to certain bright stars, eleven in tne northern 
and six in the southern hemisphere Seeing that 
some of the declinations fall very dose together, 
as those of a Andromedae, Follux, « Coronas, &c * 
there might have been some advantage m computing 
the tables for regular intervals of declination rather 
than for selected stars 

It is not difficult to derive a system of corrections 
which give Lhe corrected altitude on the prime vertical* 
but are such tables necessary? The problem is to 
derive most readily the hour angle fiom an observed 
altitude of a known object in a given latitude The 
advantage of referring the object to the prime vertical 
is not equally apparent, but the object of the author 
in a great measure is to avoid logarithmic calculation 
This he has effected, and his arrangement is ap- 
parently convenient and sound from the analytical 
point of view But if the suppression of logs Is to 
necessitate such multiplication as 303 2 x 2 97 and 
41&4 x t 23 (numbers taken from the examples givenk 
it is hard to sec what improvement has been made 
We have worked out some of the examples both b> 
nu ms of these tables and also by solving the ordin iry 
tri ingle % PS \\ e have no hesitation in preferring 
th< old-fashioned method But we admit it requires 
great fmuhintv with t ibles before their full vuluc is 
Appreciated and possibly anyone who has given the 
same amount of study to these tables that the writei 
has been obliged to give to logs would prove the 
superiority of Mr Goodwin’s tables But some people 
seem positively mad on tables Would any sane man 
or anyone Who could work such a sum in decimals 
as that just quoted, use a tabic for converting seconds 
of time to the decimals of a minute 0 Yet such i 
table is given here, evidently with the idea that some- 
one would use it to find out th it 24 seconds wis equal 
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lo 04 of a minute We suspect that Mr Goodwin 
knows a good deal more about the capacity of the 
men for whom he is writing than we do 

WFP 

Fhe Horticultural A oft* Bonk Compiled by J C 
New sham Pp x\ 4*418 (London Crosbv I ocU- 
\vuo 4 and Son, 1906 ) Price 7 s 6d net 
1 11 F contents of this book are ns disconnected as are 
the words in a dictionary Anything like a “ review ” 
is, therefore, out of the question We tan only state 
ihi gintral nature of its contents and give an opinion 
is to the way vn which the compiler has ictomphshed 
his task As to its contents, they comprise “ prac- 
tical rules, data, and tables for the use of students 
gardeners, nurserymen, and others interested m 
flower, fruit, and vegetable culture, or m the la>tng 
out and man igement oi gardens ” 

This is t fairly comprehensive enumeration, but it 
is not complete, for w f e also find various tables which 
will be of service to those who have to deal with 
w coder if t or the sale of timber The compiler ha*, 
done his work well, he is evidently familiar with the 
nrdin in requirements of his readers, and he has 
fullilhd them with judgment and iccuracv 

With such a miss of detail to deil with it would 
I* wonderful if misprints did not occur, but thc\ air 
rem irk iblv few On p 299 there is, howtvei 1 
ci op of such blemishes which should be removed in a 
future edition We m iv suggest also lh H the t ibles 
on pp 251 252 be expunged is in edequ ite and in 

point of accm icy noi equd to the rest of the volume 
We are glad to see various metrical t ibks added 
No one who complies the regular definite proportions 
of the metrical system with the Confusion of the 
oidinuv hnnl and land measures, to take one in- 
stirwi e in doubt thr advantages of n gubir s>stem 
n\er eh 10s It is permissible to envv the next genn i 
turn whose 1 ibours will br so materialh lightened b\ 
the general Adoption of the new system 

l he uithor has given not a few “miscellaneous” 
weights md measure s but lie might have added 
more from the ( ovenl Girden repertorv where cab- 
biges ire sold bv the " 111 it,” carrots by the “pad ” 
i iiihllowers bv (he “tally,” to say nothing of 
“ bundle, s * “hunches 1 “ijmx” and other indct< r- 
mimte me isures \ book of this kmd is intended 
fur reference purposes md its value must be tested 
bv frequent consultation Trjtd bv this test, we mn 
s iv tint we have found the book very serviceable In 
a future edition a list of the commoner fungi and tin 
pi mts on which thev are parasitic would be desir- 
ahlo, for instance we find no refeirnee either to the 
ordinary or the American mildew Attacking goose- 
berries, or to the fungous pests whuh commit such 
!moe with gi ipes, tonutoes, and cucumbers 

Fitnztont pohettruhe c modulart Rv G Vivanti 
Pp vi 11 P437 Manuah Hoepli, 366-367 (Milano 
Ulrico Hoepli, 1906 ) Price 3 lire 
T iif author tells Us in his preface that he found 
Kkin’s “ A orlesungen uber das Ikosaeder ” and 
KUin and FrickeV “ Theorie dcr elhptischen Modul- 
functionen ” “ pr* ttv stiff reading ” Probablv most 
students will sympathise with him and will give a 
rendv hi Iconic to this little book which is intended 
to prepare the render foi the study of th( se classical 
treatises. The ground covered is approximately th it 
of the last four ch lpters of Forsyth’s “Theory of 
Functions ” (excluding automorphism), but the sub- 
ject-matter is discussed in much greater dftnl Ihe 
first pvrt of fthe book deals with groups formed by 
substitutions of tin form — (054- $) - (yx + 8 ) especi- 
ally with thf five finite (polyhedral) tvpcs of group 
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and with thb infinite,(modular) group in which V, y, A 
are integers such that In * the raw* 

pages a group iw defined and so me of ele- 

mentary properties proved It must be ooufsfcwd that 
these introductory sections arc not quite satisfactory, 
md it is doubtful whether they would be readily 
intelligible to anyone who had no previous knowledge 
of group-theory F^ 1 * instance, the author falls to 
make char the distinction between a group and a 
semi-group, or that between an abstract group and 
the particular application he has m mind Thp rest 
of part i ft Is, however, clear and readable* and should 
serve effective!) the purpose intended by the author 

In the second half of the treatise the author dis- 
cusses thf invariants of the pol)hedral and modular 
groups the connection of the Schwarzfan equation 
with polyhedral and modular equations, and the ap- 
plication of tho polyhedral groups to the solution of 
ilgebraic equations This purt appeals to a very 
different class of readers, m fact, the author assumes 
a knowledge of elliptic functions Riemann’s surfaces, 
the existence theorem, Noether’s curve, the Galois 
field theory, &c The hack of balance between the 
two parts in this respect is unfortunate, if unavoid- 
able There are a few errors a for litstance, the state- 
ment of fc} 104 see mn to reqqir modification when 
it — 6, while on pp 208 md 209 the difference between 
(») [w] and is not at all dear 

Ihrmann inn Helmholtz Rv Lto Koemgsberger 

I ransl ited by Fi inres \ Welb) vvith a prffacc 

bv Lord Kelvin Pp \vnf440 (Oxford Ularen- 

don IVtss 1906) Priet 165 ncl 
1 mf bmiiin origin aI of this hook appeared in 11103, 
md vv is itvicWcd it sonic h ngth in N \ri re of July 2 
m the same year (vol lxvni p 195) The work of 
translation is admirably done in every way, and the 
I nghsh public owes 1 debt of gratitude to the trans- 
it tor lor enabling it to study m its own language one 
of the most interesting careers of the nineteenth cen- 
turv \ moderate ill-round suentifii training is 
necessary and siilhuent to en ible the reader to follow 
the description of the gi eater part of Helmholtz’s 
work, but, though mithematic.il symbols are avoided, 
probably no one who has not specialised to some 
extent in Applied mathematics will find intelligible 
the account of his nioie abstruse mathematic aI 
rcse arches 

Though Herr Kocmgsbtrger makes the very most 
of the space it hjs disposal, >ct the reader lays aside 
t book of 440 pages with a feeling that he has seen 
tlu merest sketch of Helmholtz’s life Probably no 
belter comment could be made on the industry of the 
great man of swencc or on the versatility hjs 
gunus To do full justice to his career a treatise of 
three times the length would perhaps be heeded As 
it is, the reader is bewildered at the rapidity with 
which his attention is turned from one epoch-making 
discovery to another, and tries in vain to follow the 
steps by which Helmholtz was led from one subject 
to another when, during the space of three years 
1 irgely occupied with his professorial duties, he dls- 
lussed in turn optics, nerve transmission, acoustics, 
b)drodynatnit$, geometry, electricity, hay-fever, and 
so on 

Though, on the whole, the book lavs more stress 
on Helmholtz’s work than on the details of personal 
interest, yet the author has a hue instinct for record- 
ing just those incidents of Helmholtz’s ttfe which 
throw most light on his character and ideals, and 
reveal most clearly the influences which surrounded 
him We lay dowrv the book with a feeling of very 
real sympath) for the frequent illness and bereave- 
ment which cast a perpetual shadow over the plea- 
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$ures <jF a happy home and world-wide reputation, 
vwhrlle we are conscious of a genuine admiration for 
the firm resoM to “ make the most of his time ” and 
"to k perpetually before him the remembrance of 
41 how injurious megalomania may be for a student " 


Illustrates Handbuch der Laisbhotxkundc By C K 
Schneider Bts in and v (Jena Gustav Fischer, 
10O6) Pnce 4 marks each 

Thr general plan of this handbook or trees cultivated 
in Europe was explained in the notice of the first two 
parts that appeared in Nature, November 24, 1904* 
The third part was issued early las^ year, and the 
fifth part— somewhat enlarged- completes the first 
Volume 

The third part contains the final portion of thi 
Berbendacese, the orders Memspcrmai eae to Crussu- 
faceae, and part of the Saxifragaceee, the largest 
genera bung Herberts, Mahonia, Magnolia, and Ribes 
The Drupacea: and Pomaceae, generally itgardod as 
Suborders of th< Rosaceae, here treated as orders form 
the subject of the fifth pirt Prunus, Padus Pvrus, 
Sorbus, and Crataegus are large and difficult gener 1 
It becomes more apparent thit Dr Schneider 
favours subdivision, for, in addition to the suborders 
mentioned, subgcnera such as Chaenomrlei are raised 
to generic rank, and some of the species would cer- 
tainly be regarded by other authorities .is varieties, 
also it is noticeable that the author does not confint 
himself to trees in cultivation The book thus be- 
tornes more of a die tiqnary and less of a practicil 
manu il , but due credit must be given to the uithor 
‘for the enormous irnount of fncrgv expended, and 
for the searching md critical investigation of speci- 
mens that has been aciomplislud The advant lgc of 
the rules laid down at Vienna list \t ir hecomes cvi- 
dent from the list of changes noted in the supplement 

Old-jaskt oned Flowers and otlur Opcn-atr Fssavs 
Bv Maurice Maeterlinck Translated bv \ 
Tnxeiri de Mittos With illustr ltions by G S 
rigood Pp vii+tis (London George Mien 
ujofr ) Price 3s 6d net 

Pt HUbHERSv have to cater for readers of various tastes, 
and so wt Suppose theie are some to whom the pre 
sent little book will appeal Fur ourselves we can 
hut wonder that am body thought it worth translating 
The text is mostly purely rhapsodical, reminding us 
of Ruskin it his worst There is very little said about 
flowers as> flowers, and the moral and philosophical 
it flections present no striking novelty The illustra- 
tions are attractive but over-coloured, and probably 
do not do justice to the artist’s ongin il drawings 


LEVI FRS IO l HE b Dll OR 

[the Editor does not hold himself tes£on«bk for opinions 
expressed by hn correspondents Neither can he underlat e 
to return, or to correspond walk the writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications } 

The January Meteors 

Tkfi January meteors nre seldom \1x1ble in England under 
favourable aspects, the weather being often adverse nt this 
season Moonlight will partly ceil the displac in 1907 
and the bfcit times to look for it will be on the evenings 
Df January 3 and 4 during the two or three hours pre- 
ceding moonnse 

The shower is sometimes as ruh ns on ordinary return 
a* Perseidfc, and it ahva}s furnishes some bright, long 
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metcors of an unusually conspicuous character We have 
gather* d a large number of double observations of Perseids 
and T eomda, and know their average heights very well, 
but very few real paths of the January Bootlds for Quad- 
rontids) have ever been computed ft is desirable, there- 
fore, that observers who aro fortunate enough to t)6tice 
any members of the latter shown should record their 
apparent paths with the greatest accuracy which the 
circumstances allow, with the view of finding their heights 
and radiants 

1 he position of t lie radiant point Ins been already well 
determined at 230 o -fS3°, and it is not probable that we 
shill ascert un it more precisely until photography can 
effectively take the place of the eye in meteoric observation 

W F 

Stereoscopic Lantern Slides 

1'robablx many people who have taken inter* st in stereo- 
scopic photography at one time or another have regretted 
th it there should be no simple means for showing the 
effect to a large audience 

As a matter of fact this c in be done vtrv easily in either 
of two ways A stereoscopic lantern slide is first made 
by photographing an ordm iry sicreoscopir pair of pictures 
Fhis pair of picturrs is then projected upon the strten 
with an ordinary lantern 1 he stereoscopic effect is 
obtained by using either a mirror sLereo c rnpe or 1 prism 
stereoscope The former consists of two small puces of 
mirror held one in front of emh tye The observer has 
the screen not in front of him but on one side, sav about 
bo° from the duet turn in which hr is facing 

In each mirror the pur of pictuies is seen and by tilt- 
ing one mirror with respect ti> the otlur so tint the two 
outside Images are supei posed the picture suddenly leaps 
into rein f Of course \t the wrong pair he superposed the 
familiar inverted relief will ippear It is easy to mount 
the mirrors in a sort of spic. fade frame one of them 
being fired md tin other rapihh of rotation about a 
vertical axis 

If would not be difficult to explain to an audit nee of 
average intelligent the method of using such spec tides 
the spectacles could he nude at a verv small cost and the 
beauty of the effect would appeal to ttuny 

Cases frequently arise m university hrtures in which a 
‘ tereoscopic presentation of slides would greatly simphfv 
e\pl in ltions eg in biology 

Tho other method is to us< 1 single sm ill a< hromitii 
prism, whlvh is helcl in front of om eu the rffrvctmg 
angle bring verticil and directed towards the other eve 
Of course prisms of different ingles are required for 
different distances but a single prism can be made to 
suffice for a large rang* bv twisting it Jbout a vertical 
axil without grealK impairing the ** sb reoseopism ** 

At first sight one might thmk that the effect could only 
he seen bv observers situ ilt in or near a pi inc bisecting 
the screen at right angles but this is not the case 
Indeed, anyone who has worked with stereoscopic photo- 
graphs must havr been struck with the ease with which 
the eves will admst them«el\es to pictures which are not 
correctly aligned and expeument ilso shows that the two 
pin u res need not be of the same si2e 

G A Shvkfspfvr 

Hie University, Birmingham December 17 


Emerald Green Sky Colour 

Wiiii I on a shoit clay at St Morifa I was much stiuck' 
by the peculiar colour of the sky on the evening of 
December 10 It had been threatening snow most of the 
dav and 1 few fl ikes fell during the afternoon, the skv 
bring overeat At about 3 30 p m to 4 pm the sky 
cleared over the mountains towards the east and revealed 
instead of the usual htue, a fatrly large expanse oi \ md 
emeuld green None of us had ever seen it before so lhnr 
we dl stepped I should be much pleased it ru> of t In 
readers of Natcrr could give me some ick 1 of the c uis< 
of this unusual phenomenon J W Noup 

kurlwus Lenzerheide, St Mont/, December 1* 
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TU , lJjr , TrjJ .jy.n, men 1 of Jupiter * satellite* The avttfcpir lo6f ; 

THk FRENCH SAHARA available chronometers, and vewaVk^ tjlfttm draft 

(1) AjT FOUREAU has already told in a popular m longitude arising frtfb the accUmufe^ i£ 

AVA * form the stojry of die expedition which he { fo rate of the chronometer* during toa dgy^tefcft# 

conducted with so much >tuU and success from the tQ on | y slVCf) minutes Of arc It u* not atflte OttMk 

shores of the Mediterranean to the mouth of the this *eveo minutes is reckoned, hut *.£ ddrtathly 

Gon^o Crossing the little known country of the inipUes excellent performance of the Wafcch&tf " 


Touaregb making the circuit round Lake Chad de* great care in their* manipulation It should te 
scf nding the Shire and Lbangi Rivers he had ample too t ^ at wberevtr a (Ojnpariscm between the fcwg&tRdip 
opportunity for examining the Trench possessions in kerned b) different method* is possible? the Agree* 
Afrit a and studying the prospects of their future mtn t ti> quite satisfactory M LhatftbrUJt trusted to 
development During the six years that ha\e elapsed C q U al altitudes of moOrt and stars, and trenelta of 
since his return from this expedition he has been x \^ t moon across the meridian The latter like 
engaged in arranging and discussing the scientific t fo e lunar distances taken by \f Fodreau, w 
results some of which* are now presented to the p 0 t found lo possess sufficient accuiacy Fot* Wf~ 
public The first and second fascicules give details tu< j e * tooth observers cnon*bned the Altitude of 
of the astronomic 'll and meteorologu a] observations polans and meridian altitudes of ±utt And stais 
with a description of the water systems the topo- These results till for no remark though it is 


dcsMt 

it Certainty 
%uM 9 dtfi 


graph) of the distrust ancf the geotogiral action of 
loc il winds It is fortunate that thi alia* of maps 
which ire diiwn on a very tliborph scale iciom 
pimes these handsome volumes Since the geography 
of this part of Africa i> somewhat unccrtnn these 
are necessary in order to follow the exact rout* 1 ikrn 
bv the expedition 

M Fourcau is well known as an African ( Xplorcr 
For nearly thirty ve trs he has traversed the Sdiaci 
in all diret Lions but his ambition 


impossiblt not to admire the energy which enabled 
these observers to pros* cute thetr work afte^ the 
fatigues of hard travel M Foureau -also made xome 
measures of thf magnetic declination and horizontal 
forc< 

The »h teorological or 1 hlnatic observations are 
p irticularly welcome These observation* are of 
coursi spread over 1 large ar< a ad It is not the 
ilinnio of am, one district that ix T preslhted Con- 


lo panelrate to Ihe Sudan has 
ilw i>s betn foiled bv tht action of 
the Touartgs In his many expedi 
tions he has n itunUy been assisted 
by the Government and by learned 
societies but he has never h td at 
his command 1 force sufficient to 
ovenwe this warlike tribe and to 
make himself independent of its 
issistnnee or good will In 1808 
bv 1 Urtunate icudent h( found 
hiniMt If |>fuod in a more hopeful 
position Ihrough 1 legacy from 
M Kenr ust des Orgei n s to tht 
VdeU dc ( eogriphie a consider 
able **um of mopty bee inic available 
foi the purposes of exploration 
The object of this bequest was ti 
assist such expeditions as were 



Tig 1 — La g«J *»nd dune* in the Erg region 5*b*w 


undertoktn v ith the view of bring 
tng the independent tribes in the interim of Mrna 
under the influen c or protection of France and whuh 
should by pacific measures tend to weld into a homo 
geneous whole the French possessions extending fre m 
Algeria to the Senegal and Congo These funds were 
placed at the disposition of M Fourcau who found 
himself in the autumn of 1898 at W argil -at the 
head of a small army of some 300 men a thousand 
camels tnd the usual equipment of a well-organised 
cxpeditun M Lamy of the arm) of Algeria wis 
'issoci ited in the command of the expedition and 
hid thirg* of the military dispositions Lrtfortu 
nitelv this energetic officer and able cclletgue 
whbse v rv rtndv assistance is warmh acknowledged 
lost his life in an encounter wirh the natives 
The axtroni rmcal observations would perh aps be 
more fittingly described as goodetical since thev are 
u iturilly hunted to the determination of the positun 
of stations ihe < bservatioas were mode by M 
Toureau and I leut ( hmibrun Tor his longitudes 
the former relud mainly on the methods used at 
sen supplemented by a few occupations and pheno 

1 r> «; inoes/iU acftutiftqu«i d« 1* Miuton uharienM (Mi«*inn Foureau 
t«my d Algor an Congo (inr le Tchad) By F Fourtao (1) Parti 1 and 
11 Ohservatio % anrononugsea *t nwft^orologlgo*^ Pp 1V+55J (*) 

Part 1 U* Pp S55 ut n W?tl an atlaft rontaining >6 map* Ceology Petro 
frgphy PaJafoniolocf (Par id Mfmon and Co 1903 1903 ) 


cermng temperature the author remarks that the 
thermometer fell bdow zero (( ) twenty five times the 
minimum reading being io° z ( 14 0 F) at a height 
of 1144 metre** Ihe highest temperature expen- 
fiiced was 48* \ (119° T ) in March 1900 Through'* 
out the region the minimum temperature oauf$ a J0U* 
x am and the maximum between l and P pm 
During the O45 days on whuh observations wferfc pos- 
able the sky was entirely free from cloud on 13a 
duvs slight cloud was noticed on 227 1 while the sky 
was more or less cvercast ort Dew was noticed 

on fourteen occasions *u?d run fell on 716 days but of 
thfsr only fort) -six were marked by sevyre storms jbtit 
vidcnt irmosphertc effects whether of Wind or light 
ning or smdstorms were of frequent occurrence 
In the Air highland^ almost every afternoon the *ky 
w is blackened while violent thunder and lightning 
were expmenced The entire horizon would be 
tinuouslv illuntmated during whole minutes fey 
brilliant flashes of lightning Sudden hurmanes and 
appalling outburst* would Ke^p men and animals in 
a state of tense excitement Slight fnetton on the 
tunned and tails of hor«e$ would bring forth, hot 
electric spVks merely but 4< des nappes de hmitere 
The description of the Grand Erg and the ^haraetiFT 
of the counu through which the expedition pasxdd* 
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^ ' VSfafiirfyLf ji* Mountains* it> profile, are £11 well 
before the illustrations arc admirably 
itpmw^d, &nd the maps and plates makfe the 
Hw ipjsa# Nat^aUv M Fauce&u had ampfc 
^porttmHy for studying the effect of tvirtd erosion 
WO the its* work is patent Fhe great 

variation ih temperature by dav and bight brings 
<ajtoqt a constant packing and crumbling of 
i*odky corners* grinding each other into smaller frag- 
ments, wWxib are mr bemg blown about by winds 
powerful erjdUgh to wflurl along lumps of stone like 
feathers fhus the constant manufacture of sand 
g6es on the frteupn of tiro particles of which gives 
to hard, compact rocks a polish kkc that of the 
Itfwdfiry's wh*el Other rocks of unequal consistency 
yjcM trregulaHy The, author traces the effects on 
Various tends of rock, granites and sandstone md 
shows the fret $nd honeycombing that follow 
Having produced the $an<j| by hard wear and tear it 
is comparatively easy to con struct the dunes, so con 
spicuous a feature on th* comparatively level plains 
of th* Sahara * Wherever obstructions intervene 
such as promimnt rocks bushes inequalities (n the 
distribution of sand level a steep talus of gr 11ns 
gathers m*tht sheltered let while a more gqntle 
Moping bank gtaduall) n^es on the windward side of 
the obstruction until this is finally buried The weird 
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shiptw into whuh this sind is blown the Mrtnge 
curves it assumes stem to b< m nnnv ports of tht 
Grand Frg the only vamtion m 1 desol ite 1 mdscapc 
(Tig I) Jhe iu t her s description of Lake Chad is 
verv interesting I his lake has about \t something 
mysterious and It is rmuh to be regretted tliat the 
oxanuhation was not more thorough with the vjtw 
Of unravelling what is obscure To picture the lake 
as a compact sheet of w iter is quite inadequate 
Whether the like m iv be considered as containing 
an uuhipcligo >r whethtr it runs away ml 
numerous Jagoons creeks swampy stretches, dis 
connected fiom the main body is not vet cleared up 
Whether these ditachcd patches of water were 
originally parts of the lake and now represent the 
deepest portions of the original bed indicating that 
the lake is gradually disappearing is one of those 
problems upon which mort information is required 
In the^e detached lakelets the water is brackish but 
m the mate body of the lake the water 19 fresh 
Thp author raises the point wluther some of these 
separate lagoons are not fed by subterranean water 
which might explain the presence of salt Where 
communication with the Hkie ts probable or suspected 
there ii very utile salt in the water *but juhere the 
two are CleArfy disfmct the presence of ^alt is verv 
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pronounced in the smaller bod) M F bureau directs 
attention to uoirte very Inn resting points concerning 
ih currents te this lake or in extensions of it arid 
discusses whethtr these currents are due to wind or 
evaporation , but into tlm as into many other 
unjrortant points txamined in these volumes we have 
not bpace to entc r W E P 

(*) Now that so much iv w light has been thrown 
on North African geology by the explorations in the 
Lake region in the east on th one h md and in 
the territories Of Germany France Great Britain, 
and the Congo Free State in th* west the largest 
if the unexplored tracts left of the once Dark 
Continent is that of the French Sahara lying 

between Algeria on the north and the Congo tern 
tones on the south Of this vist uea a pri hminar) 
survey has been iccomphshcd by the Mission 
roureainLamy which setting out fiom Algen 1 in 
November 1898 reached the Congo by way of Lake 
Chad In July 190O Ample collections were midc 
along this almost unknown route and detailed 
observations recorded on the topograph \ hvdrology 
and geolf g) d iht uunlries on the line ot march 
Tht results of the ivaminition of the bot mical zoo- 
tagical geologic il end ethnological specimens in the 
ltgnt of observations in ide during tht journey are 
now published b) the Gecgriphual 
Society of France with the lid of 
subventions m ide bv the French 
Grvernment the \c id< mj and the 
h rt nt h Assoi lation ft 1 the Advance 
uent of Science Needle s to say 
the work b fore us (part m ) has 
been issued in a fern wcitliv cf the 
highest traditicns of Irene h science 
and with i gi< it wealth of \ ilu ible 
illustrations 

In the g< t k gic il notes made by 
the trtvtlkrN alt ng th h m of route 
ire found manv \ rv intnesting 
ebs rv Uions <n th rn de cf weather- 
ing of r tks in tr pic cl districts 
Tht illustrati n r pr do d ire ex 
Hen t t\ mpJc (t th at t ion of surt 
id w nd ip 11 r cl m 1 desert 
gun I he 1 ks passed over ton 
s st of gruit \ hi h tppears to 
Otcupv 1 vci> I rge <ir< tryst ill e hlsts and, 
spot idle masses of various vcl ame 1 ks with re- 
pn sent itives of Silurnn I") v man ( arbomferous 
md Fieta ecu for n it ns In addition to th* se 
there in smdstuncs of which the geological age 
lou I d not be determined and various superficial 
d< posits 

Iht rock specimens were entrusted to M L. Gentil 
of the Sorbmne a pupil of Picf Li^i in for de 
syri] non and his rt port on the petrography of the 
regi ns traversed is 1 contribution of great value 
Intel csting 1 itentos diatomactous earths and traver 
tins are unong the most important of the materials 
of aqiuous origin Ihe igneous rocks exhibit a 
gr at v iriely and include besides m mv varieties of 
gr mite ephitte diabases andesites rhvohtes tra 
clivtcs phonohtes tephutes and basalt*: Ore verv 
intei estmg feature exhibited by many of these rocks 
is 1 hen richness in the alk *lies — the soda augit s nd 
hornblendes like ncbeekite aegerine &c abound ng 
in them Thes( facts taken in conjunction with the 
studies b\ Ml Prior of the British Muse in m the 
rocks of the f ake district of Africa of Pi f B mnev 
on lliose of Socotra and of Prof la reix in the 
Somali countr> and Madagascar lend cuppert t< ihe 
view enunciated by the last mentioned g oh g st that 
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a bf It of alkaline igneOu* rocks surrounds the 
\fru in continent 

Hn extensive collections of fossils brought home 
b> the members of the Foureuu-Lamy mission were 
placed in the hands of the late Prof Municr-C HabrutS 
fpr description, and on the lamented de ith of that 
pulrttunfuiogtsf wrre transfi rred to his successor, Prof 
limile H mg Valu ible assistance in the work of 
determining and describing these fossils was received 
from Profs Zaller md Douvitle and from M and 
Madame CEhlert 1 he result of these studies is to 
show that, in addition to the granitic und niela- 
morphit rocks which at present cover sueh wide 
areas m the French Sahara, fossilifrrous strata belong- 
ing to the Silurian, Devon! in, Carboniferous, and 
Cretaceous svstim*, also occur 

Vt a place c died I mdessOf, about 764 miles due 
south from Phihppe\iUe there is found a senes of 


* x 1 % 



3 — The larger specimens illustrate ihe fine fretted patterns produced 
an tbe surface! of fime&lona rock* bvibc continued action of impinging 
sand grains driven by the wind The four unaller specimen* (17, 18, 
19 and to) illustrate the wearing down of fragment* of atticeou* rock, 
acted on by the natural 1 *and bfaw These are similar to those 
described by Mr Enyi from New Zealand 

sh ill >* cropping out from be low' the Devonian sand* 
stom s J he point it which they owur is nearly 
4000 fti t ibovt the sea, and w as reached with great 
difficult bv the members of the expedition On 
splitting sptumens of these shales that were brought 
home th< 1 ue Prof Mumcr-Chalmas found undoubud 
exnmplis of gnptohtes belonging to the genus 
Chmnrogrnptus \t that time strata of Silurian 
age were not certainlv known to exist in the 
Sahara or in any part of northern Africa, but sub- 
sequent M Flnnand described graptohte shahs 
as occurring in the Sahara at a locality about 250 
miles north-west of Tindessot As these belong to 
the Llandoveiy (Gothlrindian) stage the fossils of 
Tindesset not improbable bi referred {0 the same 
age 
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The Devonian strata cover a wide axea Id tht; 
northern part of the district traversed by 
Strata of this age were recognised by Overjvefc #6- 
far back as 1850, the foayte being d^ter^faea by* 
Bcyrich In the distruf of Tussili they farm a pluteai^ 
consisting of sandstones parsing tfttp quarUitei* 
Besides the obscure fossils referred to, Spirophyton, 
Arthrophycus, Nereites, Cfossopodm* Netnertltes, And 
Medusina, undoubted examples of HomAlomHu*, 
MelOcrinus, and various bra^hiOpods occur, jwhich 
justify the placing of these strata lit thq very base 
of the De\oman In addition to these, a number of 
separate valves of a lartielhbrmch shell, mineralised * 
b\ hfemafite, were found Ihexe are referred by 
Munier-t halma* to a new genus (Destf fella), and the 
b<ds iontainmg them are doubtfully assigned to the 
Middle Dc\oman 

The Carboniferous system, also first recognised in 
North Africa b\ Overweg and Bey rich, nas been 
fuund at man) points m the Algerian Sahara, and a 
fairly large scries of fossils' (principally plants and 
bracniopods) was brought back by -the members of 
this mission The strata of sandstone and dime- 
stone appear to rest quite conformably upon tht 
Devonian sandstones, and to represent low horizons 
in the Carboniferous system (O rafiun and Mosco- 
vian) Vs is w ell known, Upp<*r t iJiboniferouH strata 

also occur over considerable areas in North 

Afrit 1 

The Cretaceous strata consist of the widely-spread 
beds of limestones forming extensive plateaux, and 
containing O^trea columba with other characteristic 
Cenomanian fossils The escarpments formed bv 
these limestone plateaux hive a height of from 300 
feet to 350 feet, and it flic lr base it has long been 
known that variegaUd clavs with beds of gypsum 

occur Up to the time of the dispatch of the 

Fourc iu-L mn mission, however, no fossils had been 
found in these beds, and their age remained doubtful 
The discovfiy of the remains of Cretaceous types of 
teratodus with other hshes and some reptilian bones 
fed Munier-Ch dm is to assign these strata to the 
same age is our Gault 

In addition to the fossil iferous roiks referred to 
iboie, tracts of sandstone strata, which yielded no 
trace of fossils were found, and the exact geo- 
logical age of these must remain for the present pi 
doubt 

Two plates of the work are devoted to illustrations 
of the structures developed in limestone rocks bv 
a?ohan action —the impinging on rock-surface* of 
sand grains dnven by the wind These Are well 
known to all geologists who have studied desert 
formations, but the examples so beautifully figured 
m this work are of exceptional mt^st (see 

rig: 3) 

In the ethnographical section of this volume, which 
is very full and adrturably illustrated* facts of very 
considerable geological interest are recorded Mbs't 
important of these id the account of the occurrence 
of implements formed of sandstone and quart/ite, 
w'huh are of undoubted Palaeolithic types The whole 
of the ten examples appear to f>e of the large, 
elongated, and pointed form so common at Salnt- 
Aeheul, none of the smaller oval tvpc having been 
found Neolithic types of both polished and un- 
polished implements abound, and are very fully illus- 
trated 

Both the authors and publishers of this very 
important work are to be heartily congratulated otv 
the discoveries made and the manner m which they 
are enven to the world ' 
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SCIENTIFIC WORK ON MONT BLANC * 

T'HE sixth volume of these reports upoh the 
* observations made in the highest experimental 
m Europe contains an account of some valu- 
able results obtained by the director, M Vallot, ns to 
the respiratory changes associated with prolonged 
residence at the altitude of 4350 metres The Observ- 
ations were begun at Chamonix in 1886, this pre- 
liminary inquiry led to extended experiments with 
improved methods mainly in 1898, 18#), and 1900 
The object of the inquiry was to ascertain the physio* 
logical condition, as regards respiratory efficiency, of 
an individual living for some little time in the observ- 
atory and carrying on his ordinary avocations Many 
observations were made by M Vallot upon himself, 
but these were supplemented by those obtained from 
a shilled collaborate ur, M de Gou morns 

It ^ cannot be said that this prolonged and 
laborious inquiry presents that extent of scope which 
was such a characteristic feature of the work carried 
out by Prof Zuntz, but the results are in some 
respects quite as valuable as those of Zuntz and his 
colleagues, for, in the first place, they arc trustworthy 
observations made during a prolonged sojourn at 
an altitude exceeding that of the Marghrrita Cabin 
on Monte Rosa, and, in the second place, the fact 
that thCy are confined to one narrow held gives them 
an additional scientific exactitude It is undoubtedly 
an advantage, m any study of the exceedingly com- 
plex changes which the living organism undergoes at 
high altitudes, to focus the ittention upon one point 
of fundamental importance It is obvious th it such 
a point is the total respiratory ventilation during a 
stay in high altitudes, for the modification of the 
respiratory acts is a familiar incident in tht experi- 
ence of all those who have had the opportunity of 
reaching the summit of the higher Alps Moreover, 
tho detailed study of respiratory modification through 
diminished atmospheric pressure must be earned out 
before drawing any physiological conclusions as to 
the significance of those general metabolic changes 
which have been so ably brought forward by 7untz 
There is consequently a distinct gain in the concen- 
tration of effort displayed by M Vallot It is possibU 
that the technique employed bv him might be now 
improved, each succeeding Alpine investigator of a 
scientific character learns something from a pre- 
decessor, and this truth is plainly displayed in the 
account given by Zuntz alrudv referred to, and in 
the more recent memoirs of Durig published this 
year in vol cxiu of the Archiv f d ges Physwl 
But the methods used by M Vallot appear to be fully 
adequate to determine the special points which he 
brings forward, and the results undoubtedly reveal 
certain features of the respiratory mechanism of no 
little special and general interest 

It is common knowledge that the degree of the 
pulmonary ventilation is continually changing, this 
being due to alterations both in the frequency and 
the amplitude of the respirations, but if the amount 
of the air breathed in and out is estimated during 
the whole of a considerable period, these variations 
practically disappear It is thus possible to obtain 
a 9 enes of 1 total volumes of pulmonary ventilation, 
each number in the scries being that of some 
given period, Such as an hour, or a day of 
twenty-four hours The work described bv M Vallot 
consists in framing such series, both for himself and 
tot M de Goumoens, uhen resident Jn Chamonix, 

1 “ Ann*lw do rObtervatoire m6l4orologtque, phytique tit glactmre, du 
MoatBlimc.* Tome vi Pp vi 4 + sa8 Public* sou* 1* direction de J 
VuM, Fo^duteur «t Direct ear de 1 Obiter vetoire (Paris 0 St-inbeit, 
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during <t prolonged stay m the Mont Blanc Observ- 
atory, and again un return to the Chamonix level 
His observations have thus been made continuously 
for considerable periods, md each period has com- 
prised the ascent to the observ itory, resident e there, 
and the return to Clumomv On comparing the 
observations mule respectlvtlv first at the low level 
then the high altitude, and finally at the low 
level ngmn, certain differences ire brought to light 

In the first place, M Vallot shows that his method 
is adequate to display the diurn tl variations in the 
total pulmonary ventil Uion which occur at ordinary 
levels independently of the musiuhi exercise, and 
which are undoubtedly related to food assimilation 
With regular meals and sound digestion these vari- 
ations occurred in the results obtained m Paris, and 
in Chamonix, thur gentral chnractei w is a series of 
rises in the total amount of the hourly ventilation , 
each rise tame on after a meal, and lasfi d fot a given 
period before it declined towards its old level llitse 
diurnal food van Uions in the pulmonary ventil ition 
persist, auording to M Vallot \ observations, when 
tlic subject is living at a high altitude, and thnr 
character is undtered provided the regimen of diet 
remains the same and tin re is no obvious impairment 
of the digestive system 

The most important p irt of the observations is, 
however, that which contains a stries of the daily 
ventil Uion aggregate^. In regard to these, M 
Vallot considers them from two standpoints - 
(1) that in which the iggregate volumes of the re- 
spiratory tidal air are measured at the temperature 
and pressure which they have in the lungs this he 
terms the “real ventilation ” , and (2) that in which 
the same aggregate volumes arc all reduced to what 
they would be at o° C and 760 mm Hg pressure — 
this he terms the “absolute ventilation” The 
“real ventilation” he tikes as an index of the 
amount of the total thoravn enlargement, and thus 
of the mechanical work of respiration, whilst the 
“ absolute ventilation ” he takes as an index of the 
quantity of air md of its oxygen component intro- 
duced into the lungs for the purposes of the organism 
His general results may be briefly set forth under 
these two aspects 

(1) Chang ts 111 “ Rail Vinhlatwn ” —All observ- 
ations of an extended eharicUr on real ventilation 
quantities show in < ich individual occasional vari- 
ations occurring irregul irly, and not iccounted for 
either by muse til 11 movements or, tppurenllv, by food 

I liese irregularity s became far more < onspicuous 
during prolonged residence in the observatory, md in- 
dicate that the organism whin in elevated regions, is 
in a condition of greater inst ibihtv vs regards its bodv 
processes, with due caution M Vallot declines to give 
anv more definite hint as to their meaning If these 

II rt gularitK s arc put on one side, the mean level of 

a whole scries of d.ulv iKKre-'nf. s is seen to be con- 
siderably nffei led by the hitfh altitude of 4350 metres 
The effe 1 1 is a rise, whuh in M Vallot (regarded as 1 
trained subject) was immediate on arrival at the 
observatory, it amounted to a total dailv increase in 
14 teal vtntilation ” of 30 per cent over the Chamonix 
figures It was very shghtlv mere iscd during the 

stiv in the observatory, and immediately fell on de- 
scending again to the lower level It was not the 
consequence of the muscular efforts involved in the 
ascent, and appears to have been a dircit response of 
the organism to the lower atmospheric pressuio 
there is thus an mert ase in the mccbamnl work of 
the thorax and lungs at high altitudes 

In the case of M de Goumoens who is desmbed 
as an “untrained subject” this immtdi itc n^e m 
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mg to 4* per cent over the Chamonix figures, it upt, 
increased during 1 the prolonged stay at the observ- 
atory, &nd on descending to Chamonix jt only 
partially fell to the level of the ventilation before the' 
ascent, an excess remaining for many week* 

(2) Changes in 11 Absolute Venttlaiwn Ihe 
importance of this senes of calculations rests on the 
possibility of intfiparing these Changes with those in 
the “ real ventilation,” for it will be dear that if the 
views advanced by M Vallot are sound, then suih 
comparisons will indicate how far the augmentation 
m the ** real 99 values through extia thoracic enlarge- 
ment has sufficed to compensate for the diminution 
in the actual quantity of oxygen as the result pf the 
diminished air pressure In ihfe case of M Vallot 
who by frequent visits and ascents was a “trained 
subject/’ it appeared that the high altitude always 
caused on arrival at the observatory an immediate 
fall in the total value of the absolute ventilation , 
this fall, although not large, wsts quite distinct, wj 
that the increased thoracic work was apparently in- 
sufficient to compensate fully for the diminution in 
the quantity of inspired oxygen caused by the lowered 
atmospheric pressure This continued for some davs 
of the residence m the observatory, and then gradually 
became almost inappreciable, the deficiency being de- 
creased by 50 per cent , indicating tne gradual 
development of an acclimatisation compensation As 
in the real ventilation, so h^re the descent to 
Chamonix was necessarily associated with an 
immediate and complete return to the normal con- 
dition * 

The case of M de Goumocns is still more interest- 
ing because more marked He is spoken of as the 
“ untrained ” subject, and in his case the “ absolute ” 
value of the daily ventilation immediately fell con- 
siderably more than fn the case of M Vallot flits 
considerable fall occurred in spite of the circumstance 
that the compensatory thoracic work had shown a 
very marked increase The continued life in the 
observatory was in M de Goumoensk case associated 
with a much mpre notable adjustment of the absolute 
ventilation value than M Vallot (the *' trained ” 
subject) showed, so that by the second week the 
deficit had diminished bv 80 per cent The descent 
to Chamonix was associated with the disappearance 
of the dofuiency, but since the “ real *’ value re- 
in lined persistently increased, this caused the “ abso- 
lute 99 value to be so much that instejid of 1 deficiency 
there was now an excess of 30 per ctnt over Hit 
previous Chamonix figures Hence it uppLnts that 
the respiratory mechanism responds by a compen- 
satory increase, as regards mechmiGil work when 
the subject is brought into a low atmpsphtnc pres- 
sure, that this response is immediate but is at this 
high altitude insufficient, and that the degree of in- 
sufficiency is less in those who have frequenth under- 
gone the experience A further comp* nsatorv increase 
is then giadually brought into play which adds to 
the total and makes the whole compensation mhre 
nearly adequate, but this does not as the immediate 
one dots, tease when the subjeht returns to lower 
levels It would thus seem probable although M, 
Vallot does not himself give any definite suggestions 
on this point, that the immediate adjustment is one 
involving the respiratory nerve centres, whilst the 
slow adjustment involves the actual framework of 
the thorax 

The total change in respiratory ventilation value* 
whether “ real 99 or “ absolute ” being itself 
brought about by either greater amplitude or 
greater frequency of respiration, it was necessary 
feff M Vallot^tft ascertain the share taken by each, 
of these factors The changes in frequenev were 
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relation between ^athe real vgnbJfhon! /Vjdlqftf 
frequencies could be ascertained. On the qtber handi. 
the results is 1 regards amplitude *'W*ete fat ffifiqpe' 
definite, and it would appemv that 4 hi$Js itye 1 chj^f 
-factor in the production of the dompdfi safoty * eJfedt* 
The details at the observations giyefi Ajf Vafiot 
under* 1 this head need nqt be referred to, sined fhefr 
general character Will be sufficiently indented by thte, 
foregoing remarks As regards tra 
gution, it will be evident that since severed such sorter 
nf experiments vVere undertaken, the researches de- 
scribed in this vofume of the Annates indicate fin 
immense amount of laborious and prolonged wow/ 
^and M Vallot is to be congratulated upon the solidity 
of the contribution whicn he has made to the physio*- 
logv of respiration, and upon the pertinacity wfiifch 
he has displayed in his conduct of the Svhpljft inquiry r 
this pertinacity, combined with a rigorous limitation 
of the inquiry to one issue, has resulted* in genuine 
achievement 

Two other short memoirs are bound up with the 
volume 1 he hrsfc of these deals with meteorological 
observations made on the Glacier de T&e-Rousse by 
M Mougin and M Bernard during the following 
periods August 4 to October if tool ; June I to 
October 10, 1902, and July 1 to October 13, 1903 
The occurrence of ram snow, dew, &c , is noted, and 
the datlv temperatures, minimal and maximal, are 
tabuhted A series of special experiments was made 
as to the temperature of internal parts of the glacier 
It appears from those that at a depth of 15 metres 
the temperature remained constantly at 0° C through- 
out all the months of the year* 

The third memoir is one by M Henri \ allot In 
this the authoi gives some further particulars as to 
the method which he has employed for mapping out 
the details Pf the Mont Blanc summit with ex- 
tfnswe gi icier fields F G 
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T WO u ports recently issued prove in a striking 
m mm r that malaria may be stamped out by 
tht application of scientific measures directed against 
the malaria-bearing mosquitoes the first r< port 
deals with Ismaiha 1 Malaria was introduced into 
IsnmiliA m 1K77 and since i8$6 nearly All the in- 
habit mts have suffered from the disease In 1901* 
on the initiative of Trince Auguste d’Aienberg, presi- 
dent of th« Sue/ Canal Co , Prof Ronald Ross was 
consulted, and, aiting on his advice, a series of 
me inures instituted whuh has had the ' welcome 
result of completely freeing Ismaiha from solaria 
These measures consisted in the destruction of mos- 
quitoes prmcipcally by filling m and draining the 
pools and maish land, or treating these with petro- 
leum whert the \nophtles breed, ooncrehng water 
1 nurses, , and instructing the inhabitants and pro- 
tecting their household water supplies, This has 
been attained at an initial cost of 50,000 francs, and 
an annual outlay of 18,300 francs, s 

These iwasqres were commenced in 1903, and from 
that time the ordinary mosquitoes disappeared from 
Ismaiha, so that mosquito nets are no latager neces- 
sary Since the autumn of that year *npt a single 
Anopheles larva has been found in the protected rond, 
and no fresh cases of malaria have Occurred T^e 
number of cases of mAlana per annum in Ismaiha 
has been as high as 2590, and in <902, before 1 the 

1 H $uppret«lon Hu PfcMkme & UmaUi*. * (Comp*inU UmvtrwO* 
Can*! maritime d« Suti, Pat?*, 1966.) 
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fwnpsSg-fl, there v.ero 1550 ! The report 
plans and digrams 

-U 1 ^ wftten ^ att1 > Federated Malay Stiles, anti- 
WalamJ nteasm'efr Were commenced in Igor and 1902, 
re R° fif * by Drs Travers and Watson, 
W <f reat ® measure erf success pas been 
f!~lt *** Afjmhg’ the Government employee]** for ex- 
ample, in jpor a^6 sick certificates were issued and 
r ° j ,days_ of leave were granted on account of 
f j ??' -*P _ r< *°5 the figures were respectively four 
PUP thirty Comment it, needless 


NOTES 

At a special gemral meeting of tha Roynl Sorletj of 
Edinburgh, held on t December 11, tha council presented 
a report on the new accommodation to be provided for the 
society iri «m sequence of it| proposed removal from the 
Ro\al Institution, under the provisions of the National 
Galleries (Scotland) Bill We learn from this report that 
In March last a memorial was presented to the Secretary 
for Scotland directing attention to the needs of the society 
and asking for a free grant of 600 1 a vear In a scmi- 
nfrirlaf reply to this memorial the general secretary of the 
society was informed that a proposal was being entertained 
bv the Government to devote the whole of the Royal Inst.- 
futloh to the purposes of art, and that the Royal Souetv 
must contemplate the necessity for finding accommodation 
dsewhere As it appeared from correspondence and an 
nterview with the Secretary for Scotland that the Govern 
Pent had definitely decided to allot the whole of the Royal 
Institution lor the purposes of art, the council resolved 
With great reluctance, to accept the necessity for removal 
and to do Its best to secure adequate reinstatement An 
accommodation committee was therefore appointed by the 
society to advise the Secretary for Scotland regarding sites 
"r. buildings suitahle for new premises for the society 
* j re#ult thaj the committee unanimously recom- 
mended the budding at present occupied by the Edinburgh 
Life Insurance Office, Nos 22 and 24 George Street At 
an interview oir November 22 Mr Sinclair offered, subject 
to the consent of Pnri.ament, to punhasc and adapt the 
George Street building on certain conditions, and in addi- 
tion to give U free grant for the aaentific purpose^ of the 
society The conditions proposed were approved bv the 
representatives of the society present as being, In the 
circumstances, an equitable settlement of the claims of 
the aocietv In a letter received bv the general secretar) 
indicating the nature of the proposals whkh Mr Sinclair 
Intended to mak<* in committee pn the Bill in question it 
pnadfc clear that the society was to occupy the budding 
op identical terms with those of the occupancy of the 
Royal Society at Burlington House In the speech of thf 
Secretary for Scotland on December 13, during the debate 
in Committee of the House of Commons on the Galleries 
Bill, % final proposals regarding the accommodation and 
gr$at tp the society, recorded in last week’s Nature (p 
*79) were described Briefly the arrangements are that a 
«um of a^oooi will be used for the purchase of a building, 
and to cover the expenses of fitting up, redecorating 

the, new premises, and transferring the library and other 
effects Of the society from the Royal Institution The 
Thea^ury will also give the society a grant of not more 
th&n 6 oo 2 a year The coumil expresses the opinion that 
thesP proposals meet the claims of the Royal Society both 
In respect of an additional grant and of reinstatement in 
^Uitahle tteW premises In conclusion, the council remarks 

1 JoKrn y7V<»> Afttf, T'llyo 
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in the report (hat thf society owes a debt of gratitude to 
he Scottish Members of Parliament, to various members 
of rhb Rov id Sociotv of London and to the British Science 
Guild for their loiil support in a time of difficulty 
The repprt of the counrd was, on the motion of Sir 
Wdliam Turner, seconded by Prof, Bower, received , and 
unanimously approved by rh< so< iriy at the special meeting 
an December 21 

The death is announced of Dr A W Panton, tutor r 
and lecturer on mathematics it lnnjfy College Dublin 
Dr Panton madf several useful pontribuOons to mathcr 
matical science and was the author, in conjoin lion with 
his colleague, Prof W ^ Burnside of 1 standard work 
oi% fi 1 he Thcort of Fquations ” 

1 HR Petit Pantun recently invited its readers to vole on 
the question of the relative preeminence of great I rench- 
rrem of the nineteenth century The result is iccorded in 
Monday’s Times Fifteen mdhon answers were received, 
and Pasteur’s name headed tho list With 1 338 42s votes, 
Vrctor Hugo in the second place being more (hm one 
hundred thousand votes behind hirp In addition to 
Pasteur the following is the order of the names of men 
of science who appear among the first twenty in the list — 
Prof Curie, Dr Roux, Parmentier, who introduced the 
potato into France, Ampere, Arago , and Chevicul, the 
chemist Tt is clear from the results of this plSbtsctic 
that the French people cherish the memories of the scien- 
tific investigators whose work ha*, contributed, not only to 
national renown but also to the advaneenunt of know- 
ledge* throughout the world 

Reuter reports (he following severe earthquake shocks 
during the pist few days - -December 22 Kopal , 
Semlrechensk — An extremely violent earthquake shock 
listing one and a half minutes was fell m this dislrict at 
ii ao pm R ome —The seismograph ic instruments at the 
observatories of Bologna and Florence recorded m the 
evening a violent earthquake estimated 10 hue originated 
at a distance of 7000 kilometres Pccunbtr 26, Santiago 
de Chile —A strong shock of earthquake m reported from 
Am a Shocks were felt at Iquique and Pi>agua 

A Rfltek message from \iples states (hat \ portion of 
the crater of Vesuvius fell in on Dmrmbcr 20, with the 
result that a showir of ash fell ovi r N iple* for twenty 
minutes so thickly as to obscure ail view of the volcano 
Litei in the day the ash ceased lo fdl at Naples, but 
continued m the direction of Portia and Pompeii 

Tup <st Pi tersburg t orrespondent of the Clobt reports 
that an expedition for ihr explor men of the Arctic legions 
is bung equipped under the leadership of I ieut -Colonel 
Vigeycff 1 he expfdition will list for several years,, and 
will sfart fiom Aemscisk, and ny to rpach Bering Strait 

In the September number of Terrestrial Magnetism 
Prof G B Rizzo states that on September 7 1005 some 
hours before the Calabrian earthquake of last veir a 
land surveyor at Monteleone found the needle of his 10m- 
pass so much disturbed that he was compelled to dis 
continue work In Japan great earthquakes hive bun 
known for some time to be preceded b> magnetic disturb 
anccs, but we ar$ not aware that any of these have lx on 
so large as that recorded bv Prof Rizzo 

Tim annual conversazione of the Ko\ tl ( olkgr of 
Silence and Royal School of Mines Students L mon w *s 
hold on December 10 at the College in Exhibition Road, 
South Kensington There wrre < \hibits md d* mmwrai ions 
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jn mining and met illurgy, mechanics, geologv, botany and 
zoology, and the Solar Physics Observatory was thrown 
open for inspection Prof W Gowland gave an illustrated 
luture on *' Stohebenge, ” and t\yo lantern lectures were 
given M Dr W J S Lnckier on “ The Photograph) of 
Clouds and Lightning " 

A telporMSIK message in the 7 inns of Demnlnr 17 
announces that Prof Koch who ha* for sorhe time been 
engaged in Investigating the causes of sleeping sickness 
in German and British last Africa, has proved that 
ato\yl is aft effectual remedy against the disease The 
ti eminent is reported to have been successful in all cases 
which have so far been <Ualt with and it now onlv re* 
m\ins to test the permanence of the cures effected If 
this news proves to be true, Prof Koch is to be congratu- 
lated nn finding a cure for this deadl) disease whiih has 
ahead) spread o\er the Congo Free State, has depopulated 
some of (he most fertile districts of Uganda and is 
threatening the Sudan on the north and Rhodesia on the 
south It | s, however, probably somewhat premature (o 
speak of cures in \ chionic disease such as this, whuh 
may run without treatment for several years Nagana 
which is closely related to sleeping sickness is an acute 
disease in horses, killing them in three or four weeks Bv 
giving the animate arsenic however, they may be kept 
alive for \ year or more If one must wait a year to lest 
the permanence of n cure bv arsenic in an acute diwase 
such as nagam, how much longer must one wait in such 
a slow, chronic disease as sleeping sickness, which may 
have u naturil duration of year* instead of works-* Prof 
Koch’s preliminary report will be awaited with interest 

The annual meeting of the Association of Economic 
Biologists will be held at Cambridge on January 9, 10, 
and 11 The laboratories in the pathological dcparimert 
of the University and fh$ zoological laboratory will be 
thrown open for the occasion On January 9 the president 
Mr F V Theobald, will deliver an address on sr a 
fisheries The following papers will be read during the 
meeting —Red-water fever and allied diseases, Prof 
Nuttall, K R S t cereal breeding, H R Biffen , new hemi- 
pterous fruit p< ste in Britain F V Theobald, Jntorno 
:jgh esperimentt contro la Mosca delle olive ( Dacus oleae 
Rossi), Prof A Bcrlese , on the American gooseberry 
mildew, an epidcrrm fungus disease now invading Europe, 
K S Salmon, the successful extermination of the black 
currant gall-mite, IV E Collinge , the geographical dis- 
tribution, natural and artificial, of the principal rubber 
plants, W G Freeman , notes on insect pests in the 
British Fast African Protectorate, F V Theobald, the 
•prucc gait and larch-blight diseases caused bv “ Chernies ” 
and suggestions for their prevention, E R Burden r a 
description of an infectious disease occurring in hares, 
T Strangcwajs , the blood changes In man caused by the 
presence of metazoan parasites, and their aid in diagnosis, 
h G Fcirnsides, on the use of an economic museum in 
thf teaching of giography, W G Fiemnan 

A Bill has been deposited In Parliament to incorporate 
the Channel lunnel Company, and to authorise the con 
struc^tion of works which shall form part of the scheme 
intended to conne* t England and France bv means of 1 
railway in tunnel under the Fnglish Channel It rs esti- 
mated that £he scheme will involve a total outlay of 
16,000,000/ Half that amount rs to be raised in this 
country, and the rtmatnder is promised in France as soon 
as the scheme shall have received Parliamentary sanction 
in England It is proposed to construct two parallel 
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tunnels, the total length of which under the feA fa to B* 
twenty-four miles, and with the Ifcnd approaches 0ft afffwtf 
aide thirty miles The tunnels, Otuih 18 feet 1 $ tfttWrt&I 
diameter, are to be driven frpm Dover to $&ngaUa through-- 
out the whole divuti&a m the grey Rouei^^bi^lt ' Fbwrtr 
far the electric motors! which are to be employed fn the 
tunnel traffic is to be obtained from large generating 
stations, which are likewise to supply the current required 
for lighting and the compressed aif necessary for tye purr 
poses of ventilation 

* No 7 of vol xvl of the Proceedings of th* s Royal 
Phvwcnl Society of Fdinburgh is devoted to the aepomf 
part of Dr T Scott’s catalogue of the crustaceans Inhabit- 
ing the basm and estuary of the Forth r this portion dealing 
with the ostrucods, copepods, and dr^Ipcdes v 

To the November number of the American Natnralwt 
Prof H F Osborn contributes the first portion of an 
article on tlie causes of extinction of species in mantmaU 
more especially the larger kinds After referring to the 
view* of Darwin, Wallace, and I veil, the author dismisses 
in turn the influence of changes 111 the shape of land- 
masses and their connections , of climatic phangeS, especi 
ally increasing cold and van mg d*>gre s of humidity, of 
changes in the flora of countries brought dftout bv climatic 
alterations, and finall), the effects of insect-life The 
concluding portion of the paper musl be awaited before a 
summary of the authorV views can be given In another 
article Dr Raymond Pearl discusses variation in the 
number of seeds in the lotus, Nefuntbium lufoum, while 
in a third Messrs J \ Cushman and W P Henderson 
givi the results of a preliminary study oj the finer struc- 
ture of the “ test ” of the fresh waler rhizopod Arcelln 

In the November issue of the Quarterly Journal of 
Mtcroscofncal S aence Dr Georgina Sweet continues her 
account of the anatomy of the marsupial mole ( Notoryctes 
typhlops), dealing in this instance with the vestigial eve 
This organ, despite the fait that its owner spend? much 
of its time on or mar the surface of the ground, is much 
more completely atrophied than in the mole the optic 
nerve and lens being wanting, while the other structures 
connected with vision are degenerated in a greater or less 
degree The eve itself has sunk deep beneath the skin 
whuh passes Over it unaltered except for the presence of 
sensory (? tactile) organs developed from the lachrymo- 
misal gland* and ducts This complete degeneration of the 
eve may be attributed to the Irritating effect* of the par- 
ticles of heated sand amid which the creature dwells, the 
development of the glandular structures into sense-organs 
being in all probability a compensation Vor the loss of 
vision 

A mono other articles in the November issue of the 
Quarterly Journal of Mirroscoptcal Science, one, by Mr 
F A Potts, Is devoted to the modification in the sexual 
characters of hermit-crabs induced by the parasitic cirrf- 
pede Peltugaster Two articles, one by Mr E Potts, of 
Philadelphl x, and the other by Mr £ A Browne, of Uni- 
versity College, London, treat specially of the medus# of 
the American fresh* water polyp Mrcrohy dra with notes 
on the two other known forms of medusa-producing 
polyps In a fourth article Mr C Shearer de-i 

scribes the str-ueture of the nephridea of the annelid Dlftn- 
phtlus, which proved to* be closed internally by 11 ffatne- 
cells,” or * solenocytei,” similar to those of certain poVy- 
chaste annelids, the lancelet, Ond one form of the Phoronjs 
larva The two remaining articles deal respectively $rifh 
the cahkir of apple trees' and Dr R Goldschmidt’* decent 
monograph off the lancclcts of th* genus AmphioXides 
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\'*Fw& % vep<krt of the Bourd of Health on Plague in Mw 
'$ot#h Waks jd 190$ includes reports on the fifth out- 
break of pfague at^Sydoeyv by* Dr Ashburton Thompson, 
Pd outbreaks of pi ague on the Clarence and Richmond 
fivers, tjy R. J Millard, otv an outbreak of plague 
at Newcastle, by Mr R Dick and appendices on the 
kind of printed forms used m investigating plague and 
Ort the epidemiology of plague, the latter bung an address 
by Or Thompson Again clear evidence is brought for- 
ward of the correlation belwen rat pligue and human 
plague tp the four localities of the outbreaks, and Ur 
Thompson’s address givp* a valuable summary of the 
cpldomlologv of the disease The report is illustrated 
with five maps and a (.hart 

Thu fast Bulletin of the Madras Museum, under thf 
editorship of Mr L lhurston contains in interesting 
monograph on the Paraivun or Pariahs of southern India 
The name of this caste seetn* to me in ** drummers ” and 
the Rev A C Clayton, the uithor of the monograph 
accept* the theory that they are a people who in former 
times were priests of the non-Aivan or Dravidun rates 
ind that the detestation shown by the Brahmans to them 
is based on religious rivalry rather th in on their foul 
course of life — the eating of carrion and the like Mr 
Clayton gives an interesting account of their religious rites, 
»ocul and domestic ceremonies These have ileirlv 
uiffered much modlhcation under the influence of their 
Hindu neighbours, and they now retain little that is re ill v 
primitive Thus they seem to have discarded the totmi 
stic * xogamous system of groups and their religion has 
jeen largely influenced In Hinduism This contribution 
o the ethnology of southern India gives a useful a (.mint 
>f an interesting and little-known people 

P\t*ts 1 and 11 of the fifth volume of Biomctrtha were 
ssued together ns a double number at the beginning of 
hi* month 'T'hc volume opens with a full and interesting 
nemoir of the late Prof Weldon joint founder and co- 
‘ditor of the journal who died last spring at the i arlv 
*g$ of forty-six , many of our renders may be glad to 
tote that this memoir is also obtainable separately from 
he Cambridge University Press The following article 
$ by Prof Raymond Fetirl, on the variation of Chilomonas 
ictranwecium under favourable and unfavourable condi- 
tions, it is shown that the individuals under unfavourable 
conditions are smaller than thf others and of somewhat 
different shape, and the relation of these facts to the 
theories of Driest h and others is discussed The promised 
fwue Of the memoir bv the same writer, on which some 
controversy recently took pi ice in our correspondence 
columns, h *s, however, apparently been deferred to the 
nevt port Dr F A Wood* and Mr David Herod, in 
twO independent articles, com lude th it neither In man nor 
ip the horse is there any significant inheritance of the 
acx-rftfio, nor is there any evidence uf Mendelinn inherit- 
ance— 1 important contributions to the literature of this sub- 
ject Dr Macdonell contnbutes a second study oF the 
English skull, based on crania discovered during exc na- 
tions in Liverpool Street, ind Prof Pearson discusses the 
relatipn* between mrelhgc nrc and vinous physical and 
mental characters all such lelntions appearing to be very 
light The? concluding iriicle gn/es an account of an 
important investigation, b\ Di J W Jenkinson, on the 
relation between the first furrow, the sagittal plane, find 
the plftne of symmetry in more than &uo frogt»‘ eggs, the 
results of this investigation show that the conclusions of 
*6me previous writers, based on the examination of very 
inadequate numbeis of eggs, have been stated much too 
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conhdt ntl\ the variation exhibited being verv large indeed 
The miscellanea is usual contain a number of shorn r 

irticles, chiefly on minor points of statistical theory Wo 
note that Dr M icdonell, Mr fcddrrton, and Prof Pearl in 
HOW associated with Prof IV crxon in the editing of the 
journal, and it mav be hoped tint this issist ime will had 
to a more regul ir issue th in in tin p isr 

Im the second numb< r of the Botanical Jouimd of the 
imperial Sorjety of \ iturahsts in St IVtetsburg, Mr and 
Mrs B Fedtschenko present an ulicle collating the species 
of Cam p an ul m ex from Rusm m luiUrstm In the course 
of an article on the (Ion of 1 district in iht Government 
of Rnzan mention is made of thi discovery of pollen and 
seed from pine tree* in th« pi at Ih U would indicate the 
previous extension of coniferous forests many mills further 
south \ description of pi ints newly rocordtd from the 
( rimea is contributed bv Mr, A \oungh£ 

On the subject of cotton cultivation in the Bombav 
Ptesldenrv Mr F Ilclcher contnbutes nn instiurtive. 
article to the rintUural Journal of India vol 1 pert i\ 
PieiUising th it t h * belter thi quality the longer the cotton 
lakes to mature five regions arc distinguished uiordmg 
to the nature of the soil ind the unounl of rainfall Of 
those, the kurtee-Uiaarh and Karn it tk tr ids art said to 
1 x 5 capable of pioducing the best indigenous cottons while 
on a portion o f the Sind tnct that is urigatcd excellent 
Egyptian cotton has re* 1 nth lx ( n grown In the matter 
of new cottons a piomising hvbrid is announc'd from the 
‘'unt firm, and cautious hut sanguine views aie expressed 
with regard to tree cottons of which two 11c discussed us 
foi ms of Gossypiurn ptruvianum and (j barhadense 

\n interesting account giving prntual d< tads of the 
construction of a tramvvu in < ounce f ion evdh the extrac- 
tion of timber from the fonsts of Godpan 111 northern 
India, is furnished bv Mr \\ F Pim*e to the September 
and October numbers of the Indian toreshr bur work- 
ing the for< ms m question situated north of the Br ihnn- 
putra towards the Bhul in bolder neither mi flu lent Idbour 
nor animals could be mamt lined, furth»r no water was 
tvailable in parts of the district, for th< s< end other 
reasons an experiment il tramway was laid down, and 
subsequently extended lor a distune of nine miles from 
the Brdhmtpulri Short logs sleepers and water tanks 
an conveyed on single trucks while 1 ir^ ( e log$ are placed 
on movable frinus mounted on the trucks as bogies The 
details of construction and cost provide useful items for 
reference 

Dr h Howard Aim whose careful “ JTwentiiih O n- 
turv Atlas of Microscopical Petrography ” has already bem 
noticed in these pages, is now issuing in parts a work 
entitled “ StgdicH in Mu rope trogrnphy,” accompanied bv 
actual roc k-scctions is will as coloured illustrations \ 
prosperius and s miplr plate can be obtained from the 
publisher Mr R Sutton, 4^ I he Exchange, Southwark 
s b The rock-stUions ire of the same beautiful churicid 
is those issued with the previous atlas, and the subscrip- 
tion price of 4/ 4JT for forty-eight of these and twelve 
p irt- of the work cannot be regarded as ovussivt 1 hr 
pi ires and detailed descriptions should enable the stud» nt 
to go a very long way in self-instruclion while (he sm s 
of prepaiations would be welcome in anv 1 ihoriu r\ \\ ith 
a view to systematic arrangement Iat<r, we could hive 
wished that the descriptions had been printed on sipuate 
and unp iged sheets The interesting vob mu inIi of Mont 
PcRe rs included in the first part issmd Surely huwtvei 
it would be possible for Dr \dvc to quoic publt^lifd hten 
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"tore concerning this* matt rial He pfates that he has found 

rtpne at present 

i Mt physnal papers read at the seventy-eighth meeting 
of the German Association of Naturalists and Ph>siciana 
are published m No ao Of the VcrhattdlUngon of the 
German Physical Society, and also In Nos at and aa pf 
the Phfstkahsche Zettschnft A striking case of (< cbemi- 
lumineScentt l> is described by Prof E Wedekind , the 
interaction of chtoropicrin with magnesium phenyl bromide 
in othiroal solution is accompanied bv tht production of a 
green flame beneath the ether, without the latter, however, 
being caused to kindle or explode In a dark room the 
luminescence appears very intense An interesting lecture 
on the so-called liquid crystals ” was delivered by Prof 
I ehmann at a general meeting of the association , its 
general scope was to illustrate how the development of 
such “ crystals ” appears to mimic the phenomena usually 
supposed to be <. Imractonstic of the simplest forms of living 
matter 

A copy of a paper entitled *' Niedere* hUg, Abfluss und 
Verdurtstung auf dern Landflkchen der Erde,” prepared bv 
Dr Richard hrilzsche to attain his doctorate (Friedriehh 
Lnlversitat Halle-Wittenberg), has been received Ihe 
pipef is nn attempt to re calculate from recent data the 
total yearlj rainfall over the earth’s surface, and to in- 
dicate the transference of water between land and *ea 
The Row of water through the world's rivers is of course, 
also considered in detail, and in this connection i very 
full list of authorities and references is given, idding 
greatly to the value of the thesis In most rises iht 
figure used is compared with that given by Murray The 
unit adopted is the cubic kilometre per year The total 
rainfall over the whole world is given bv Fritzsche ns 
46^5 , ^00 cubic kilometres pc\ vpar, which is equivalent to 
a uniform depth of 01 centimetres Brilrkner gave 04 centi- 
metres. The rain falling on land is estimated by Fntzsche 
as j 11,940 cubic kilometres per year, by Brtxkner nt 
12^,540 cubic kilometres and by Murray at 123,3 t 8 cubic 
kilometres per year The amount given b> Frit/sihe is 
equivalent to a depth of 75 centimetre** Co idering onh 
the land which is drained by rivers into the <^r, it is 
tabulated that only 30 per cent of the water rt turns to 
the sea in this way, the remaining 70 per cent being re- 
moved by evaporation The tables which accompany the 
paper are very full and interesting 

Sincf the* publication of the first edition of his “ Sinnes- 
organe im Fflanzenreirh zur Perzeption mcchanjscher 
Reize ” (I upzig Engdmanp) m 1001, Prof 0 Haberlandi 
has continued his investigations of the sense organs, or 
organs of perception of plants, and he includes his niw 
observations In the second edition of his work just pub 
hsiud The original volume vv is rtvh wed in Nature of 
April 10, j <jo2 (vol Ixv p 529) 

OUR ASTRONOMICAL COLUMN 

Astronomicai Occurrences in January, 1907 — 

Jan 2 yh Nepturte m opposition to the Sun 

3-4 Epoch of January Meteors (Bobtids, racism 
330 ° +531 

4 6h Venn* at maximum brilliancy 
7 9h 56m to i2h 56m Transit of Jupiter s Sat IU 
(Ganymede* 

9 17b 44m to ifih 20m Moon occults 7 Libra 

(mng 4 1) 

10 17b 12m Moon in conjunction with Venus Venus 

- o* if N* 

13 Total eclipse of Sun, invisible at Greenwich 

14 nh* 13m to i6h* 13m Transit of Jupiter's Sat III 

\ Ganymede) 
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Jan 16 Venua. Illuminated ponh)ti4j(toc^&o 155. J ^ *1 

tj nh a#m Minimum of AlghI V 1 

2a Sh f 1700 Minimum pf Algol ^ ^ ^ 

21 9h, 7m tq 10V lirm* 

r («»g 4 3h . f ^ ^ 

24 Neptune r -N, nf &GeminatW{rit*k 

2h am lupittr in conjunction 

r 37 iC 1 ' v , 

>t 6h 40m, to 7h 45m* Moon Occult* V 1 Ge^Qrwto 
(mag 41) ** " r ' » . * 

28-29 Partial rcJi(M«e of Moon mvWbte at G*oe*wlclj, 
Covtarg 1906/1 (MtTCAtf) anO igb&J 
observations nude nt Mount Hamilton RamC* 

M Ebell has calculated a it t of .elliptic elemehTs for 
comet rgoti/i, after finding that fha observed places coufd 
not bo satisfied by a parabola Thu^timfi oi per}baho»> 
passage, maordmg to these qlcmcfrts* yaa October *0*794 
(Rcrlin) and thr penod of the oomet 7 5KS lear** Thff 
pleincnts exhibit a similarity to those of e^meti Rave, Wolf, 
1892 V , ihqb V . ami 1 poo III , but it hi hmprpboWe that 
comet 1906/1 is identical with any of thetjo, although it 
probabl) b< tongs to the same family An e^hem^ris 
tending to January 28 is also given by lidrr Ebell, hpt, -a* 
the comet u> s*0 extremely faint, it 1* not worth y^hlle- 
reproduce it here. * 

On December 8 Prof Hartwig, af th* Baaberg Obo»*rv- 
atory, txannnwl the neighbourhood of e comet, and of 
the star BD — 3 0 6qh, with ft io-tncfc refu^tor for the 
nebulous objects seen at Bordeaux on November 2a, but 
was unable to find them (Asfrontrtm^che Nachrtchten? 
No 4141) v 

An ephcmeris extending to March 22 is given* for comet 
ipobd in No 4140 of the Astronomtschc Nachrtchten by 
M L Schulhof This object is now very faint, and te 
ftl^out iouth of Pollux 

Two Stars with a Common Proper Motion — I n vol 
lx of the Monthly Notices of the Royal Astronomical 
Society Mr Bellamy announced that the two stars 
\G Beilm B £072-5073 have a common proper motion and 
thnp was confirmed later bv Prof Kreutz Addition^ 
confirmation now comes from Prof Millosevich, who ha* 
compared the available observations since the year 1883 
with more recent ones, the last of which was made at 
Rome at the epoch 190639 and finds the proper motion 
on n great circle to be i # 384 in the direction 143 d 7' 
(Astronorni'icke Nachrichtett No 4132) 

Ouspry ations op Venus — C ontinuing bis articles-mnr 
" Planets and PUnctmy Observation " in the Observatory, 
Mr Denning discussp^ the observation of Venus m No 377, 
and points out That the difficulties attending such observ- 
ations have hitherto prevented anv An»l deteimimUion of 
the planet’s rotation period, or of the nature of her surface 
m irk mgs 

He ilso slates that the best timp$ to observe the planet 
are during the evening uppantlons m the early pTrt of the 
year and the morning apparitions which occur m th« Jotter 
half of each vear wmn Venua 1* above thr horizon forjufc 
long time after sunset or before sunrise The chief 6ha<rv- 
ations of nputed surface markings whac!^ have been mode 
stfnce the time of Galileo ore discussed at &>me length In 
Mr, Denning’s notes 

\ Brhuant Mpieqr — Mr H E Wood, of the Govern- 
ment Observator) , Johannesburg, records, In No 4*4* ^pf 
the tstroncmisLhc NacMchteAt the observatKin of a 
brilliant meteor on July ifi in various parts of South Africa* 
An observer at Mbabane in Swaziland, de$fcnbe$ the object 
as a large white bah with a Jong trail of sparks, and States 
that it split into two mass©* each larger than tl^e fd^ 
moon, whilst a loud explosion accompanied its dwappe jr- 
once Attempt* to locate the objept , which appfli'odtJy 
struck the earth upac to Mbabane, have been unsuccessful 
Mr Wood himself saw a ttiefeo^ which he believes to have 
been the yimii object, at Johannesburg, two hundred OrtHest 
awav Tit 8h 45m, p m (standard time of 30* K), he 
heard no detonation, although the object wfta very •.brilliant 
and left a trail of sparks As fx similar body was observed 
in Germany on thf* same evening, Mr Wood suggest ItW 
pos*ibW the earth encountered a stream of metboric. bodfra 
on Jufv 16, and that both the observe^ meteor* 
members of the same stream J r 
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?cul ti va tion in th£ east ; and 

£EVtf)N RUBBEK EXHIBITION 
A £,eitnkvtion of “ rubber ” has lately beet) held in the 

+ Rrivaf JMtaiile Garner) 11 at Pprarieftiv* t in f!svlnn_ 


ifafr fctptttifi t ipatjtutions wiucb have been engaged m 
tffartuig th,ls~ ft®#* und now v£ry prosperous, industry 

Rather mqrp than thirty year* ago it began to b$ evident 
th*t Was a possibility that* as in the previous case 

Of efachoba, the natural wild rubber sUpplle^r- which were 
fJnfa almost solely South American— would ui time be 
exhausted, and aft expedition was sent by the Indian 
Government* aided by the Royal BotamC Gardens at KeW* 
to the vafley of the Amazon, where seeds and plants of 
the £ara v ru£ber— Have* b fa s Uensts— and other rubbcr- 
vleldlng plant* vpere obtained and safely conveyed to Kew 
From Kew they were sent to the East, and as it was 
fairly evident that at that time there was no place in 
India suitable for their growth, they were sent to the care 
*6f Dr Thwaltes, in Ceylon, the then director of the 
botanic gardens in that colony A few were also sent to 
Singapore and elsewhere These plants arrived in Ceylon 1 
in 1870, and were- planted chiefly in the lowdying garden 
of Henaratgoda, which was specialty opened for their 
reception 

The trees began to seed about 1882 and from that tjme 
onwards practically all the seed has been used Of the 
oarher crops a lafge part was sent to 
other countries, but in later jears (TV'f 
most of tho seed was used in the ./£ * 

Island In 1888 the late Dr Trimen, 
ih waites *s successor, began to tap 
one of the original trees at Henarat- 
goda, and 'in that year, working in 
the rough way then practised 
1 lb 13 oz of dry rubber were 
obtained from it V-shaped cuts were 
made with a chisel, and the milky 
latex allowed to run down into cocoa- 
nut shells and to dry naturall) The 
tree was given a rest In 1880, and in 
*890 gave * lb 10 oz It was again 
tapped in every second year following 
and by 1896, in which year the experi- 
ment come to an end, it had yielded 
13 lb 7 oz in the five tappings, and 
was twentv-two years old The aver- 
age yield was thus about ii lb a year, 


essential elements in the smoke used in South America 
were acetic acid and creosote, and Parkin applied this to 
thf preparation of rubber in thd East by collecting the 
latex In Una containing a little water (to prevent immediate 
coagulation) and mixing it with the calculated quantity 
of acetic acid and a little alcoholic solution of creosote 
The milk being filtered before treatment, the result was 
to clot it fhto a perfectly clean “ biscuit, 1 * which} when 
tolled Out and dried gave more than 93 per cent of 
caoutchouc, a much higher proportion than had ever before 
been found in any safnple of crude rubber These biscuits 
were analysed by Messrs Michelin and Co t of Clermont- 
Ferrand, grid after going through the washing machine 
emerged 99 per cent to iqo per cent against about 80 per 
tent for any of ^ the best wild rubbers 

This work caused a still further demand for rubber^ 
seed, but it was still only in limited supply, tnough the 
older trees upon private estates were now beginning to 
come into bearing, aqd by 190a there was almost unlimited 
seed available* At the si me time a demand was also 
springing up m the Malay Peninsula, stimulated by the 
action of the director of the botanic gardens at Singapore 
(Mr H N Ridley), who has steadily pushed rubber for 
many years 

For the next three or four years planting went on 
slowly, and then about the latter half of tqoa began to 
be rapid, with the increasing supply of seed By the 
middle of the pnsent vear, iqo 6 there were in Ceylon 
alone more than 104,000 acre* of land planted in rubber, 

y * *■/: ^ ,v/ Vft 1 r* * h >> iaa\» 




but the tree was twelve years old 

*vhen the experiments began' and was Buddmffs ortho 

also, instead of being of the average 
size, the largest tree In the plantation At this rate, there- 
fore, t&fere was but little prospect for success, especially 
with the price at the comparatively low figure which it 
ihen occupied 

1 The next stage in the work was in 1897 when the 
writer fotipd that the average yield of a plantation of 
<re «4 about twelve years old might be about iso lb an 
Arire, and also made the very important discovery of the 
** wound response ” It is found that the second tapping 
-of a given area, provided it U made within about ten 
days, will yield a larger flow of latex than the first 
Thus, in trie experiments just mentioned, the average 
y Wd per tree in the first week was a 73 or, In the second 
week t 48 pz in the third 097 oz t fourth 080 oz , and 
onty in the fifth did It fall below that obtained in the 
first week, being only 067 oz This is a discovery of 
very great importance and one of which a scientific ex 
planatton js very desirable From these figures it was 
calculated that a rubber plantation rtiight show a profit 
■of j 47 per cent at the tenth year, and with this the taking 
tip, of the Industry began in Ovlon, being handicapped 
dioly by the Very limited supply of seed 

In ttne fallowing year Mr John Parkin came out to 
PsMdepiya as assistant, and was at once started to work 
at rubber He worked out the whole question of tht 
-&q\ipd response,, and, further, worked out in detail a new 
limethod of preparing rubber fa far purer condition than had 
prevfaqjfly „ beftp the das* Biffert had shown that the 
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Rubbst Exhibition held at Perxdemya, Ceylon, on September i^-ay 
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almost solely the Para variety Of the other South 
American rubbers, the Ccara sort Mamhot Gtitztovtt, was 
largely planted in Ceylon in the early 'eighties, but never 
quite realised expectations, and has never been more than 
a minor crop, though the export has never actually ceased 
The other, CasHlloa elasttca , is 1 very puzzling tree as 
yet It grows with great rapidity at first, and then slows 
down, and though it yields very freely at first tapping, 
it has no wound response and dies if too severely handled 
It has only, consequently, been planted on a Very small 
Male as yet Tara rubber on the other hand, seems to 
^row freely up to a small elevation in any part of “ wet " 
Ceylon, and can be very roughly handled without, so far 
as can be seen, suffering any serious injury None of 
the other rubber yielding trees has given remuncr Uivo 
returns 

Not only are there already so njany acres in Ceylon, 
but the Mald> Peninsula has about 50,000 or ho 000 ares, 
and m my other eastern countries have also considerable 
areas, all practically under Para rubber onlv, wink m 
the west Mexico has, it is said, about ao million** of 
fms of Caslilloa planted, or, allowing 200 trees to the 
acre an area Of about xoO,ooo acres This wl believe to 
bt an overestimate, but at any rate there is 1 very large 
area m that country ^together it is probable that at 
the present time there are about a7t;,<><X) or more acres 
planted to rubber Allowing that the Pnrn rubb< r yields 
twice an much ns the Castifloa, thi*. will represent about 
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ajo.ooo acres, upon which, taking the present Ceylon 
figures, the eventual yield will be about 400,000 cwt , or 
20,000 tons, about a quarter of the probable world's con- 
sumption at that date , ami planting is going on at a very 
r ipid rate 

The market for a short time looked askance at the 
bisruilH, but they speedily came into favour, and have for 
a considerable time been receiving a higher price per lb 
than the best wild rubber of the Amazon But this must 
by no means be taken to mean, as it often is taken, that 
iho plantation rubber is better than the “ wild,” for the 
latter contains about 20 per cent of moisture, while the 
former rs dry, so that in reality the wild rubber is getting 
about 16 per cent more in price Examination of the 
two qualities will at once show the reason for this differ- 
ence the plantation rubber is not quite so elastic, and 
when much stretched does not at once return, as does 
the wild rubber, to its exact pristine shape What the 
reason for this difference m iv be is tjie great problem now 
before the scientific institutions working at the chcnmtrv 
md botany of rubber in the tropics 

During the last four years the prats of rubber have 
continued to rise until the> have now n ached a height 
previously undreamt of The result has been that the 
< a rl\ pioneers of rubber cultivation have reaped enormous 
profits, amounting to is much, in some cases as 6of per 
are per annum and this has still further slimulited the 
rush into rubtw r planting 

The one topic of conversation in planting circle^ in the 
Fast is now rubber, and almost everjonc, whether a 
planter or not, has invested m the industry, with the 
result that shares have risen very considerably, being tn 
the case of tornpames oVnmg bearing rubber now from 
thre< to ci^ht tunes their par value With this degree of 
interest excited in it it if hardly surprising that a projnvsftl 
was made that Ceylon, the country in which most ruhbei 
was cultivated, should hold a rubber exhibition and this 
was actually held in the famous Royd Botanic Gardens 
at Perademya from Scptenihcr n to 27 

Buddings upon a fairly extensive scale were rrethd in 
Kandyan c mountain Sinhalese style and a large display 
of every kind of rubber was obtained, mainly, of course 
from Ceylon and Malaya 1 here were also exhibits of 
tipping knives of every kind and two large sheds were 
fill'd with the machinery that is rapidly coming into use 
Upon rubber plant itions A verv successful feature of (Jv 
exhibition was t hr series of hetures upon every br inch 
of rubber cultivation shipment, and manufacture that was 
given during its progress md whuh will shortly appear 
in a book whuh should be at the hand of cvtrjone 
interested in rubber 

The bulk of the Ceylon exhibits w< re in tin form of 
btscuiN the form originally adopted by Mr Parkin in 
the laboratory having been long adhered to I he Malavan 
were in the form of sheets of larger size but the most 
lonspicuous things m the show, from this point of view 
wore some large blocks of rubber exhibited by the I madron 
Estate in Juhore, made by pressing what is known as 
crepe rubber (obtained by aid of a washing machine) into 
solid blocks b> powerful hydraulic pressure Not only 
does this form offtr less surface to oxidation hut it packs 
more ilosolv and thus saves freight and it also sells for 
morr upon the market 

lhe tipping knives for Para rubber exhibited much 
ingenuity but not those for the other rubbers It is worth 
pointing out hire that p» rsons mlf ri stod— -and who is not’ 

m introducing rubber cultivation into other countries 
should kf<p 1 sharp eve upon the development of the 
tapping knife in Ceylon and Malaya Recent experiments 
in the West Indies, for instance were carried out with a 
knife long since discarded m Crvlon and the \erdlct was 
against this knife and in favour of the hammer and chisel 
which form a very primitive tool indeed 

Some of the mosi interesting exhibits in the whole show 
were the samples of vulcanised and coloured rubbers, 
ruhbir and fibre mixtures tnd other things shown by Mr 
M Kclwav Bomber, Gov < inmen t chemist in Cevlon These 
w ere^referred to bj Prof Dunstan at the meeting of the 
British Association At York and hove moused universal 
inteicst Several technical papers have already given v» m 
to the view that they can never be put to practical use, I 
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beiaust each manufacturer hau his own precede*, which 
he will keep secret, for misting ftfttt otherwise treating tho 
rubber apparently assuming that jt U hopeless for 
mere scientific man to find out suth boat ter*/ ot to 

am prove on them, or for one company, *>ld or pew, to 
tuke up the new process Others, going initffftCUpt 
knowledge, have said that it is not possible to Wbfk wtfit' 
chloride of sulphur, or tp nux other substance's with the 
latex In actual fact, the process is very^ slfljpfe, fchtipto 
that it seems a marvel that no one nas found it out 
before instead of first drying the rubb* r mto Uwnp* or 
sheets, then maturating it, and mixing i,t with sulphur 
or other vulcanising material and colouring matters, these 
things are done tn file tfttlk when the sulphur compounds 
will of course, mix with the caoutchouc ih a way that 
is hopeless for any other method to equal, #nd When wi>- 
thing that can bo Wetted can also be easily incorporated, 
more especially colouring matters In this wav, bv suby 
sequent coagulation a rubber is produced containing the 
vulcanising colouring and mixing reagents or 1 substances 
in lomplete admixture This tan then be worked up in 
thi ordinary wav into any vrticle that may be required, 
and finally heated, when it becomes vulcanised Some of 
the most interesting exhibits shown by Mr Bamber wero 
the mixtures of rubber and fibre ihe fibre is mixed With 
the milk in large quantity, the milk being previously 
sulphurised, and the mass is then dried, compressed under 
very great hydraulic pn ssure, and heated, Resulting in a 
solid brick or tile containing but a v^r\ small proportion 
of rubber, and yet strong and elastic enougn for the pur- 
poses of tiling or other uses 

This method of vuU antsing will doubtless have to * be 
modified in detail but in print iple is absolutely new, and 
is much simpler, and also much cheapet than the present 
one 

Taking it altogether the creation of the now great 
tuhber industry md its rapid progress from verv rough 
end crude methods to 1 highly progressive and scientific 
spirit, is entirely the work of the botanical departments 
of Cevlon and Singapore, tnd thev mav justlv pride thenv 
sdves upon the result 

decent Important J tfcraturc of Rubbed 

“Pan Rubber” Bv \Y H Johnson (I ondon ) 
Price 7 a- fid A verv good account of the industry as it 
was tn Cevlon 1 few veirs ago but already more or less 
out of date 

“Pin Rubber” Bv Herbert Wright Second edition 
(Colombo A M and J Ferguson ) The best and most 
up-to date account of the industry 

“ The Book of the Rubber Exhibition of iqofi " By 
J ( Willis M K Bamtx r, and E B Denham. 
(London Dulau and Co ) Price 7 s fid To appear 
shortly Ihis book will contain the lecture* given at the 
exhibition bv numerous specialists carefully revised and 
edited, many pictures reports of judges, and other valu- 
able features J C Willis 


MEl EOROLO&1CAL NOTES 

“ CM L) Waves and hrosts in the United States ’Jjfs the 
^ title of an important bulletin recently issued*®) tho 
chief of the V S Weather Bureau The work was. pre- 
pan d by Prof E B Garnott , it includes a chronological 
account of historical cold periods in the United States 
since r7 1 7 but deals more c^prci dlv with the frost* that 
Occurred from 18S8 to 1902 inclusive, the conditions of 
whuh are illustrated by 328 charts We have occasion- 
ally very cold spells in our own country, but th^se cait 
scarcely be compared with those frequently experienced in 
the United Stales, as Prof Moore has elsewhere pointed 
out the area and intensity of cold waves depend upon the 
size of continents and their distance from the tropics The 
uuthor of the paper considers that the cold of the northern 
interior of the American continent is chiefly due to air that 
flows over that region from the northern Rbekv Mountain*, 
where its moisture has been precipitated, and to the process 
of radiation m its passage over Canada The high baro- 
meter caused by the stagnant state of the air in thk locality 
is one of the conditions that produce cold waves, ^another 
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r$ condition being the development of low baro- 
rttetric pressure near the south* rn 111 irglo of the cold-air 
6«it, and tffe production of strong northerly currents due 
to cycfOtylc circulation To quote ord> one UMtamr of the 
y^lue of forecasts In bonnet lion with these cold waves — 
from January 6 ~m, i S 86 ( a cold wave swept the country 
«a*t of the Rocky Mountains and produced the lowest 
temperatures noted fbr the last fifty years m the south- 
eastern States Speaking of thia wave, Prof MdOre has 
stated that on January 7 there was a difference of 1 t inch in 
barometric pressure betw* en Montana and southern Texas 
while -the isotherm iri Montana was and ort thi 

Iexas coast 50° The people of the Gulr States knew 
nothing of the danger that threatcnLd them until warned 
bv the telegraphic weather forecast, on January 8 the 
temperature ip parts of Texas had fallen to zero, and, not*- 
withstanding the timely notice the estimated damage to 
crops was 3,000000 dollars in Florida alone 

Uturnal Range of limperature in the 1 ropics ~ Frof 
J Hann recently presented an important treatise on this 
subject to the Vienna Academy of Sciences In continu- 
ation of u former work dealing with the district between 
lot 13 0 N and S , the one now in question relate*' to 
places m Africa and Americ 1 (Including the West Indies, 
Madagascar, and Mauritius) tying north and south of the 
above latitudes, and extending lo the limits of (he tropics 
and in some cases beyond them The work is divided 
into two parts, containing infer aha, (1) tables of the 
daily range of temperature m the form of departures of 
(he hourly from the daily means, with a general discussion 
of the results and (a) t ibles of the periodical and non-peri- 
odicUl amplitudes, and of the epochs of the duly in ixiim 
and minima, in connection with tloudiness, sunshine and 
rainfall The mean occurrence of the minimum tempera- 
ture at all pleues in the tropics (mountain stations ex* opr* d) 
is approxim itelv at 3I1 30m a m t both on the cu ist and 

inland The time of the maximum differs, on the toast 
and in run? districts it most I v occurs scion afl< r midday 
at inland and dry stations it is at ah or even ifter 
2h 30m pm At places on the West lndun coasts th* 
maximum occurs about 42m after noon somewhat more 
Inland, at Puerto Principe (Cuba) nearlv an houi latt r 
and at the ( itv of Mexico about zh 48m p m The o**ur 
rnnre of the daily mean is retarded iccording to distune 
from the equator, twenty-seven s( Uions m th* mitral /on* 
(lat j 5 0 N to 15 0 S) gne the me in time of Mi 26m 
twenty stations tn the outer zones give &h 40m as tom 
pared with qh 37m at fifteen places tn Austria 

Diurnal Sanation of the Barometer-- In the V S 
Monthly Weather Review for April, Prof Cleveland Abbe 
directs attention to an at tide in Gaea for \ugust mos 
bv Dr Korselt, of Annaberg, Germany, in which h* 
attempts to show how thi diurnal oscillation of the ham- 
merer is an important link in the chon of ph* nomen 1 due 
to the unequal warming of the atmosphere by sol ir 
radiation and its unequal tooling bv terrestnil rel- 
ation One of his comlumonfc which may be recommend* d 
to the notice of rrn teorologic il organisations the telegraphic 
reporting stations of whuh generally possess self-re* ord mg 
barometers is that thi minute study of the daily baromotrh 
oscillation may be of great value for pnUical weathir fore 
easting* because it ought to give information about con 
ditlons in the atmosphere at altitudes which balloons have 
not yet been able to attain \ wtalher chart showing the 
observed difference between the barometric rang* 8 by day 
find bjr night during the preceding twenty-four hours would, 
he thinks, probablv show that any temporary area of low 
pressure has n tendency to move toward the region wheic 
the difference of the ranges is 1 minimum Prof Abb* 
points out, however, that these ranges are so small that 
they would often be completely masked by larger non 
periodic changes, so that mi Mead mg errors would *eem to 
be inevitable 

Influence of the Ocean upon Continental Precipitation 
— In the same number Mr I O Stetson (assistant editor) 
directs attention to a recent piper read before the Soti^frt 
h<dv6tique do* Sciences naturi lies on the interchange of 
moisture between land and se i bv Prof t Brikkm r 
The author estimates that 03 per tent of the water 
evaporated from the oce m » s returned to it tn the form 
of ptecipitution, leaving onlv 7 per cent available for 
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distribution over the land, md that of the total precipita- 
tion over the land 20 per cent is supplied directly by the 
ocean, while the remaindtr is due lo the re-condenbatlon 
of vapour evaporitcd from the contnunts We cannot give 
here the data upon which Prof Bruckner** figures are 
based, but if they arc provisionally accepted as approxi- 
mately correct, they indicate that the direct influence of 
the ocean upon rainfdl over th* 1 md is less than has been 
generally supposed, but Mr St* (son points out that the 
a< curate determination of tviporation is 1 probh m not yet 
solved, and that the rainfall oyei exteiism trouts of land 
still remains unknown 

Win d Current* tn the l tcmtly of the Canary Island* — 
In a recent note to the Camptes rendu* of thr Paris 
Academy, M lcisserent do Boit ind Mr Rotch have con- 
firmed thou opinion that the south-v^est wind** observed on 
the Peak of Irncriffe correspond to a general phenomenon 
and are identical with those which would obiun nver the 
opi n ocean, md uinsequenllv represent the ngultr anti- 
trade Dus view is not in accordant e with that hi Id bv 
Prof H* rgesell to which he has ngnn directed attention in 
tlcitrdge cur Thysih der fnten Atrnosphare (vol n 
pert 11) He m lint tins th at his observations with kites 
in 1004, and the balloon observations of the Princess line 
in iqo 5 , show th it m the latitud* of the ( inary Islands 
during summi r north wist winds pnvad to the greatest 
heights, ind that thr r* can be no question of i regul »r 
southwest mmnt m th it p irt of th* Atlantic, the 
occasional south-west wind observed on the Peak of 
ir nnnffi being due to local effects Prof llergesell in no 
wise denies th* existemr of tin legulir southwest antt 
ttjdc wind, but inaint 11119 tbit at all siasons it is onlv to 
br met with some degr* * s south of tin C manes 

The Hong Kong Typhoon St pit nthir iS 1 he 7 i~k 1 
wei Obseivatoi) (ne ir Shanghai) his sent us some interest 
ing dr tails rel Uing to th* progress of tins most disastrous 
srorm, which rrnhed I long Kong on Scptunber 18 I he 
first signals of its ippro ich wrre givrn by 1 hr Japan* s* 
ohstrv itions in th* is! mds east of T ormos 1 on the morning 
of September 15 but owing to th* diMime of ih* station* 
from the centr tl voitcx it was not until tin following 
du that it was clejrlv shown to lie moving tow irds 

l orirmsa and Chm 1 1 he supplement to th* /i ka wci 

Duly Weather Report of September 30 ion! uns some 
nn|Kirtant extracts from ships’ logs whuh chirk show 
thr definitive tr itk of tin storm I h* Us iranspori 
Ceusar hound from Civile (Bay of Mindi) for Shanghai, 
was U noon of September 13 in lit iq 3 33', long 

120 0 20' it 4I1 p m sh* hid a sir idy wind from N \V , 
frtshuung in for* * to 7 (hr usu d diurnal barometric 

r mgn was still observed but it 8h pm the barometer 
which stood at 20 66 in* h* s began *0 fall the wind 

freshened md v*er*d to \ \ \\ and ih* ship w is forced 

lo str* r S \\ to ivoid iht ttnir* ol the approaching 
stoim Hi* obsrrvihons w*re — it rli am on Sep 
Umber 10, b ironioUr 203b imhes wind N W 11 at 
2h im 2*) 37 inches W N W 11, ot 3b am 2440 

in*hefe V\ 11 eluting this period thr rain was ion- 
tinuous and ixnsxively h* *v\ 1 he centre of the storm 

piss*d between the ship md the south U ipe of Pormosi 
on September K» shortly at lei 1I1 a in 

i he P and O SS Delhi was ju**t * ntormg the pissis 
of Hong Kong when the typhoon burst upon the colony 
U noon on Spptembrr 17 she w is in lat 17° 58', long 
m 0 15 \ ibout 420 miles from the vortex, wind S 
force 2 and 1 distm* t E \ P fee 1 swell was noted It was 
not until jfh a m nrxt dav that the bree/e veered to \V 
with occasional squalls, barometer 2078 imhts The ship 
drupp* d in* hor near Green Island, md the wind fieshen*s| 
tiring W liy N , S at oh 30m and W b> S , 10 at 
mh ani w hi K the ram fell with blinding nolrm* *r 
oh 43m the barometer retched its low* «.r jxnnt 20 M 
inches i he centre of the Morin passed to th* north oi 
the VlVu b*twe*n qh 43111 and loh am \s show 11 In 
the observations ot thrse tw f o vessels ind thus* of the 
1 rent h mail steamei Oilmen, vvlurh lift Il**ug Kong for 
Shinghii on the aftrrnoon of September 17 th* *inti* of 
the storm travelled from Formosa to Hong Kong ibout 
3H0 rniUs, in hours at a mean rate of 07 miles m 
hour, the rate of translation w is prnbibb *he*kpd In 
(lie very high atmtjspheric pressure to thi north, but it 
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became faster as the centre ptrOgfessed nearer the coast, j 
wher* it reached 143 mile* an hour; the high pressure to : 
the north also made the gradient steeper, and to increased 
the violence of the vortex The track of the storm \tfa$ ' 
approximately WN W or W by N 

Ihe Rev Jos^ Aigu^, SJ , director of the Manila 
Observatory, has published on article upon the above 
typhoon in the Monthly Bulletin of the Philippine Weather 
Bureau for September* The observations at Santo 
Domingo (Batanes Islands) and at f Apam (Luzon) show 
how accurate were the warnings and particulars of the 
track of the storm issued by the Zi-ka-wei Observatory, 
and that the typhoon passed cloSe to the north of Santo 
Domingo between jjh and 4b pm on September 15, 
the centre moving in the direction of N W by W , the 
b&iometnc minimum bt the latter place at ah 30m p m 
on that day was 29 200 inches, the mercury having fallen 
0577 inch Uncc 8h pm on September 14 Father Algae 
think* it probublo that a depression felt at Guam 
(Marianne Islands), lying to the eastward of Santo 
Domingo, on September 8, may have been caused by the 
passage of the typhoon about 200 miles to the north of 
that station , in this case its mean rate of progression 
to Santo Doinmgp would have been about eight ‘nautical 
miles in hour 

Report of the Fernley Observatory Southport, for the 
Year if*o$ —This institution, which is maintained by the 
Corporation, occupies an important position between the 
Liverpool Observatory and the anemograph station at Fleet- 
wood, and possesses an exceptionally complete equipment 
of standard self recording instrument* The year was very j 
dry, the rainfall being 2O31 inches, or 7 u inches below 
the average Owing to the position of the observatory on ! 
the coast of the Irish Sea gales were experienced in every 
month, but although barometric pressure wo* lowest in 
November, this was one of the two calmest months the 
other being May Ihe town enjoys a gpod amount of 
bright sunshine , in the year a duration of 1634 hours wa« 
recorded, or seventy hours above the average, being only 
about fifty hours less than at Brighton, and above 300 
more than in the l^ondon district 

Annuaire mMJorologique, { Observatotre Royal di. 
Belgtque 190O — Although as pointed out by M Lanoster, 
an is not indispensable for a meteorological 

organisation, the results of its observations being given in 
other publications, it is a very convenient method of bring 
mg together data useful to different classes of workers 
including agriculturists, engineers, medical men, and others 
The work in question is certainly most valuable, and con- 
tains, m concise and handy form the yearly and average 
results of observations made at Brussels (.or Gccle) since 
1833, together with a summary of miscellaneous inform- 
ation, including tables and constants which are both 
useful and instructive to meteorological students of an> 
country fo render thf publication more attractive, it con 
tuns from time to tune original article* by members of the 
observatory staff Among* those contained in the current 
volume we mav mention one by M Vincent on weather 
prediction illustrated by fourteen maps, as well worthy of 
attention The author looks for future improvement In 
the wider dissemination of daily weather reports and the 
instruition of persons interested in drawing their own con- 
clusions from the synoptic charts in decentralisation to 
some extent, in the preparation of local forecasts as j'n 
the United States, and, eventually, m each person becoming 
his own forecaster, from information supplied bv the central 
offices 

CUsnate of Alaska —In the TJ Monthly Weather 
Revtiw for June reference' is made to an important memoir 
on this subject by Dr C Abbe, jun , which forms part 
of Professional Piper No 44 of the U S Geological Survey 
Dr Abbe summarises the materials collected during the last 
thirty years bv the Signal Servicj and the Weather Bureau 
and therefore supplements the useful memoir bv Dr Dali 
published in the Pacific Coast Pilot in 187 q The terhtorv 
is divided into eight climatic provinces, for each of which 
much fresh information is afforded, especially as regards 
temperature and rainfall The maximum shade tempera 
tun in the great Yukon ^basin rs given as qo°, and 04° on 
the Copper River plateau, is the highest reported from 
nnv of the Weather Bureau stations^ instead of 1I2 0 or 
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oven iso 0 formerly spoken of The loWeiF 
temperature is ~8o 6 , at Fort Reliynte, ThSjr'* 

largest annual rainfall is 170*09 inched at 
tme , the number of raJo day* ^ *&h ft VV&laskhj beifc^j? 
the highest number at any point rtj the jj \ 

Meteorological Observations, Bremen, 1^0^,— The vpU&Ur^ 
cation of the results obtained at this important obwtfvatdry 
under the superintendence of Dr P Bertfhwt fornix part, 
of the German Mcteotologischet ]a hrb»cn T which 4 )J 
pared on a uniform plan for all part* of the, empire Th* 
present volume is of more than usual interest, «*, £tt 
addition to hourly reading* and mean* from 'Self-recording 
instruments for the year in question, It contain* monthly, r 
seasonal, and yearly mean* for the lustrum 190 jt 5, result* 
for the thirty-year period t^6^i$05 i and for air observ- 
ations available from i8o3**i£ds A3 thO latter are riot 
quite continuous, we quote the following data for the thirty- 
yeRr period — mean temperature, January, 32*5, JuW, 
62° d , tho absolute extreme* were 93°9 (Mav'^o, i8o2), ) 

— 13 0 (December 4, 1879) , means of the absolute njoijthly 
extremes, ii° 1, January, 83°^, Juty- The mean 'annual 
rainfall was 2748 inches, Julv, 3*64 inches, April, 1 63 
inches, the greatest fall in one day was j3£»*nehes- 
(June 10, 1884) The mean percentage of bright sunshine 
for fifteen years was 32 4, as compared with 29 per cent 
in London for twenty years 

1 fC 

BRITISH INLAND 114 1 FlfflAlS 

r PHL commissioner* appointed curly this year to mvesti- 
* 4 gate and report on this important question, have 
exercised a wise discretion in publishing, as soon as prac- 
ticable, the first portion of the evidence given before than 
by fifty-four witnesses, at twenty-two meetings, held 
between March 21 and July 31, relating almost entirely 
to Fngiish canals and inland navigation* This tirst instal- 
ment forms a fairly bulky Blue-book, with 375 pages of 
evidence, an index of ninety-five pages, Various appendices, 
together with ft list of English inland waterways, occupy- 
ing hi pages, and a map of the canal-systems and navig- 
able rivers of England and Wales in twO sheets at tho 
end of the volume, coloured so as to indicate each separate 
system, with the name of the system printed tn large 
letter* of the same colour 

Since the evidence here recorded wa* taken, the com- 
missioner* have been hearing evidence in Ireland on Irish 
inland waterways, and have also resulted lately rheir 
sittings in London , and they further propose to obtain 
detailed information with regard to inland navigation in 
\ the Continental countries of Europe wher* it h&s been 
1 most fully developed, which will doubtless be published 
1 m due course Accordingly, considering the large amount 
of matter with respect to inland waterways which will be 
gradually collected by this commission^ it is very advan- 
tageous that it should be given to the public at interval* 
to give an opportunity of Tt* being properly studied; and 
this arrangement ha* the further merit that it will enable 
future witnesses by seeing the previous evidence before- 
hand, to supply omissions or correct error* 

A perusal of the engineering evidence aloni suffices to 
show by its conflicting nature^ the magnitude of the task 
which lies before the commissioner*, and the complicated 
problems which they will hav* to solve The questions to 
be considered with regard to^tha improvement of Inland 
waterways are — first, the additional traffic that an 
improved waterway would be likely tq attract, secondly, the 
size of barge* which oould most economically transport the 
traffic, thirdly what would be the cost of a transformed 
waterway suitable for the passage of such barges* bow far 
it should be carried Inlands what connections shawl be 
formed with other waterways, and what retun) nVgm be* 
expected on the capital expended, Mid, lastly, hy what 
means the funds might be raised for executing the pro* 

■ posed improvement* ( " * ' 

The engineers of Inland navigations being sometimes alw 
the managers, or generally concerned^ the management 
of their system, arid being thoroughtyLfconVersant with the 
cost of improvements and with the working expenses* have 
for the most part dealt with the above questions Inf fheir^ 
evidence One engineer suggests that the J Oot4srmfj^n^ 
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ui>der^ke the improvement of the tidal portions 
m t^e pvVeN; ^that above tM* limn the local authorities 
^p^'^mpoove-^the rivers by canalisation up to a town 
^iJvb|ueiifi^^tuatod to form an Inland port, hp to which 
v£wl* of 400 or 500 ton* dould doirtb,,£nd which 
^phtJd serve 44 u distributing 0 1 receiving centra for ^ater- 
vfav» of auithbfe dimensions penetrating into the, interior , 
Atad that m some cases, for surmounting high summit- 
levei^ inclined planes worked by locomotives should be 
substituted for canals. Another engineer proposes that the 
Ooverpment should undertake through routes for vessels 
of v 350 tons from Birmingham to Liverpool Hull, the 
Severn* and jLondon, and between Liverpool and Hull, and 
from typndoo to Bristol, and considers that tHese main 
routes would be certain to yield a profit on the purchase 
<►£ the existing waterways mvqlved in the schemes and 
"on the expanses of construction, which could then be 
utilised m acquiring and improving other waterways A 
third engineer desires to make each river-basin a separate 
system; he consider* that a barge of 150 tdns is the 
largest barge that would pay , and instead of bringing sea- 
going vessels inland, he would bring these inland barges 
down to the tideway, where transhipment into sea-going 
craft would take place most conveniently A fourth 
‘engineer considers that joo-ton barges are the largest size 
expedient for English inland navigation, and that in certain 
cases the improvement of canals jo accommodate them 
would not pay , whilst a fifth engineer thinks that any 
Improvements of inland waterways would prove an un- 
profitable and useless expenditure 

It J* evident from this summary of the views expressed 
hy some of the most experienced engineers with reference 
to inland navigation, that the commissioners, after having 
collected all the evidence available, will require some time 
to formulate their recommendations, and to decide how far 
Continental practice with regard to inland waterways is 
applicable to the special conditions of the United Kingdom 


THiE SCIENTIFIC STUDY OF INFECTIOUS 
DISEASES ' 

'TPHE wider recognition of medical science as a rewarding 
A object of endowment is a result of discoveries made 
during the last quarter of a century, and it is of interest 
to inquire why this increased knowledge should have 
borne such abundant fruit The result la not due to any 
change in the ultimate aims of medicine, which have 
always been what they are to-day and will remain — the 
prevention and the ear* of disease— nor to the application 
to the solution of medical problems of any higher intel- 
lectual ability and skill than were possessed by physicians 
•of past generations, nor ta the growth of the scientific 
spirit, nor to the mere fact of a great scientific advance 
m medicine, for the most Important contribution ever made 
to our understanding of the processes of disease was the 
discovery by Vfrchow in the middle of the last century of 
the principles and facts of cellular pathology, the found- 
ation of modern pathology 

The awakening of this wider public interest ift scientific 
median# fs attributable mainly, to the opening of new 
pathl of Investigation which have led to 3 deeper and 
/more helpful msjght into the nature and the modes of 
prevention of x firdup of diseases— the mfectlous diseases— 
•which stand in a more definite ftnd intimate relation to 
the social, moral* and physical well-being of mankind than 
any other class of diseases The problems of Infection 
whtchj have been solved and kindred ones which give 
promise of solution are among the most important relating 
fo hutivan society, The dangers arising from the spread 
of contagious and other Infectious diseases threaten, not 
the individual only, but industrial life and the whole fabric 
of mqdern society* Not medicine only, but all the forces of 
foejety are 1 needed to combat these dangers, and the agencies 
which furnish the knowledge and the weapons for this 
warfare are among the most powerful for the Improvement 
of human society 

1 Atfclaad from *n addms delivered by Dr, W H* Welch at the formal 
^nlti* of the Laboratories of tbe Rockefyler Institute f6r Medical 
Ttemrofa on May 12 ■■ 
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Oreat as Was the material, intellectual attfl social pro- 
gress 01 the world during the past century, there tfc no 
advance which compares In its influence upon the happi- 
ness of mankind with the in< erased power to lessen physical 
suffering from disease and accident, and to control the 
spread of pestilential diseases 

Before some accurate knowledge of the causation of 
infectious diseases was secured preventive medicine was a 
blundering science, not, however, without its one great 
victory of vaccination against small-pox, whereby one of 
the greatest scourges of mankind can be controlled and 
could be eradicated, if tho measure were universally and 
efficiently applied The establishment upon a firm found- 
ation of the germ doctrine of Infectious diseases, the dis- 
covery of the parasitic organisms of many of these diseases, 
the determination by experiment of the mode of spread of 
certain others, and the experimental studies of infection 
and immunity have transformed the face of modern 
medicine 

The ret ogni lion, the forecasting, the comprehension of 
the symptoms and lesions, the treatment of a large number 
of Infectious diseases have all been illuminated and 
furthered, but the boon of supreme import to the human 
race has been the lesson that these diseases are prevent- 
able. 

Typhus fever, once widespread, and of all diseases the 
most dependent upon filth and overcrowding, has fled to 
obscure, unsanitary corners of the world before the face 
of modern sanitation 

In consequence of the knowledge gained by Robert KotJi 
and hi 8 co- workers Asiatic cholera, to the modern world 
the great representative of a devastating < pidemic, will 
never again pursue its periodical, pandemic journeys around 
the world, oven should it make the start 

Of bubonic plague, the most dreaded of all pestilences, 
which disappeared mysteriously from the civilised world 
more than two centuries ago, we know the germ aod the 
manner of propagation, and, although it has ravaged Indio 
for the last ten years with appalling seven tv, it can be 
and ha* been, arrested in its spread when suitable measures 
of prevention are promptly applied 

Typhoid fever, the most important indc x of the general 
sanitary conditions of towns and cities, has been made 
practically to disappear from a number of cities where it 
formerly prevailed That this disease is still so prevalent 
in many rural and urban districts of the United States is 
due to a disgraceful neglect of well-knovsn measures of 
sanitation 

lo Major Wattei Rccd and his toUeugues of the United 
States Army Commission an inestimable debt of grarftudp 
is due for the discovery of the mod' of comevance of 
yellow fever by a species of mosquito On the ba*is of 
this knowledge the disnse, which had been long such a 
menace to lives and lommercial interests m the Southern 
States, has been eradicated from Cuba, and cun be con 
trolled elsewhere 

Another army <urgeon, ta jor Ross, acting upon the sug- 
gestion of Sir Patrick Manson, had previously demonstral< d 
a similar mode of incubation and transportation of the 
* parasite of malaria, discovered by Laveran, and it is now 
possible to attack mtelhgcnilv and in many localities, with 
good promise of success, the serious problem of checking 
or even eradicating a disease which renders many parts of 
the world almost uninhabitable by the Caucasian race 
and, even where less severe, hinders, as does no other 
disease, intellectual and Industrial aAlvities of the in 
habitants 

l he d < h pest impress which has been made upon the 
average death-rate of cities has boon in the reduction of 
infant mortality through a better understanding of in 
< auses The Rockefeller Institute, by the investigations 
which it has supported of the question of clean milk Tnd 
of the causes of the summer diarrhoeas of infants, Ii is 
already made important contributions to this subjc< r which 
have borne good fruit 

No outcome of the modern sctence of hact^riologv h 
made $. more profound Impression upon the medic 1! pro 
fcsslon and the public, or comes into closer re! ition to 
medical practice, than Behring's discovery of thf* treatment 
of diphtheria bv antitoxic serum, wherebv in the list twhe 
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)f trs the mortality from this disease has been reduced to 
m nrlv one-fifth the former rate * 

The most stupendous task to whuh the medical pro- 
fession has ever put its hand* is th< crusade against 
tuberculosis, the preeminence of which as the le tding cause 
of death in all communities j£ already ihreabnod Sufficient 
knowledge of the causation and mode of sptead of this 
distasc his Ixen gained Within ihr list qxiarlei of a century 
to bring within the possible bound* 0/ rtalisiliun the hopes 
of rvtn the most enthusiastic, but it will recjuire a long 
tune much patience^ and a combination of all the fortes 
of society, medical, legislative educational, philanthropic, 
sociological, to attain this goal 

But great and rapid as the progress has been, it is small 
in mniparison with whit remains to be done The new 
fit Ids which have been opened have been explored only in 
relativity small part There still rcimm important jn 
fectlous diseases the secrets of which have not been un 
locked Kven with some the causative agents of which are 
known, notably pneumom 1 and other acute respiritory 
cffVttions and epidemic meningitis, very little has yet been 
achii ved bv way of prevention I he domain of artificial 
immunity and of (he treatment of infections by specific sera 
and vnecineb, so auspiciously opened by Pasteur and by 
Behring is still full of difficult problems the solution of 
which mav be of immense service in tho warfare against 
disease Of the cause of cancer and other malignant 

tumours nothing is known although many workers with 
consider ible resources at their disposal arc engaged in its 
studv With th» change in tho incident e of disease due 
at hast in large part to the repression of the infections 
of earlv lift mere ised importance attaches to the study of 
the emulator's renal, and nervous disc isps of later life 
of the underlying muses of which we me very imperfectly 
informcJ I here are and will arise medical problems 
< nough of supieme importance to inspire workers for gener- 
ations to come and to make demands upon all ivnhble 
resou recs 

In full recognition of the dependence of success in the 
warfare with disease upon increase of knowledge the 
Rockefeller Institute for Medical Research was founded bv 
the enlightened munificence of Mr lohn D Rockefeller, to 
whom gnteful acknowledgment is made Likewise to th< 
broad sympathies and active Interest of his son, Mr John 
D Rockefeller, jun the origin and development of this 
institute tr«- 1 irgelv indebted 

Ma> the hopes of the founder and of those who haw 
planned this institute be abundantly fulfilled 1 AI i\ if con- 
tribute 1 irgeh to the advancement of knowledge and ma\ 
the ifcre mis of knowledge which flow from it hr 11 for th< 
he ding of the nations ” 


UNIIERSITY AND EDUCATIONAL 
JNTE1 LICENCE 

\ RFitM rtport of President Butler, of Columbia I'm 
vusiiv refers to the s dimes paid to the professors and 
idjunct professors of the Universal) This part of the re 
port was reprinted in Si unit for November President 

Butler si\s th it these salaftc s lie innd( quite md fh it 
tin r flats of this in idapi icy are deplor ible 1 he report 
shows th it the present wit age sal irv paid lo 1 Culumbi 1 
l niveisU) proftsbor is but oile-huif of the sum h\ed as 
nucss-irv thirty years igo irKkthaf the cost of living has 
meanwhile increased between u> per ct nt and 20 pi r cent 
The purthismg pow< r of thi avenge salary of iqoo is 
therefore, hardlv more than 40 per cent of the purchasing 
pown r of the salary istoblishcd in 187(1 In other words 
th„ great expansion of the Univershy, whu h has been 
brought about by the labours of the university teachers 
has also been brought about at their fXpensr In President 
Butler’s judgment the most important need of Columbia 
University at the present time is an addition to the endow 
mertt fund suffn tent to enable thr establishment md main- 
tenance of a proper standard of compensation to members 
of the teaching staff There are 1 iq professors and thirty - 
nine adjunct professor*, 158 in all To increase the salary 
of ra?h by only 20$ on an average- -not at all an adequate 
amount —would absorb the interest at *; per cent on a 
t ipital sum of more than boo, 000 i The need is so unpera- 
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ttvc and the public interests affected bv It aM sp nftppftant, ^ 
the report states, that the mere sfiatement of H bught to 1 
bring the needed sum, great though it ty, from the Aijoericun 
men and women who art the large-tnfadad possessor » of 

Wealth i v i' 

( •( 

1 w scheme for the establishment at Bristol qf a di- 
versity for the west of England is now taking definite 
sh ipe 1 he $um of 40,000 1 ha* akeadv txien prorfti$pd,~ 
and with tho buddings of University College, tvhich are 
worth about another 50 ooqJ , the scheme mav be ftald to 
have made a good start There was a difficulty in arriving 
at an arr mgement between the Merchant Venfoi'ers 1 work 
in higher edu< ation and that of University College, But wc 
understand that the Merchant Venturers have prafcticatlv 
anepted the principle of the proposed university and 
though details remain to be settled, there is good reason 
to belipvc that the movement will now go forward with 
1 very promrse of success Speaking at the Merchant 
Venturers' I ethnical Collrgt\ Bristol, on December 30 
Prof M F Sadler referred to the energy with Which tho 
Merchant Venturers had furthered the work of technical 
instruction* and expressed the hope that It would bo found 
posable to unite the technical College with the University 
College, and thus to form the nudtus of a great University 
of Bristol Under modern conditions universities should 
combine opportunities for advanced technological, com- 
mercial and professional training With the highest tradi- 
tion of liter irv and philosophical ( ultvix « There w still 
room, in -tpite of other recent foundations, for a new 
university hi Fngland with its sent at Bristol, but the 
n 1 tu>n will not gain by the establishment of a university 
weak because ill-endowed and insufficiently equipped With 
teachers, laboratories, libraries, and the buildings indis- 
pensable to the social side of university life The rapid 
growth of Bristol in recent yeirs entourages the hope that 
its citizens will emulate the example of Manchester I iver- 
pool Birmingham l ceds, md ^hefhild m the building up 
of a great modern university 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 8 — ‘ Ob the Occurrence of 
PnmstUion in Iryparwsoma grayi t Novy, with Remarks 
on the Method of Infection m lrypanosomes Generally 11 
By Prof L \ Mtnchin Communicated bv Prof Ray 
I ankr ter 

In 1 former romimi meat ion to NATUKt (Novemb<r 15 
p ^0) an account was givtn of the results obtain' d by the 
Sleeping Sickmi»s Commission it bnlfbbi Ug inda, with 
legard to the transmission of the 7 rypuuosoma gatnbtefift 
of sleeping sickness, and other Irv p inosomeS, bv Gfossttur 
palpahs , the dusky tsetse-flv 1 It was shown (1) that th< 
infection was a 11 duett mechanical” tr msnilftuon bv the 
proboscis, and that no “ cyclic vl ” infection comparable to 
that of malaria, could be discovered , (2) that T gam&iefwt 
appe ired to die out in the intestine of the fly after nfnety- 
six hours, (3) that bfnides T I'ambtcnvc, th« fly carried 
two other species of trypanosomes, named 1 grayt and 
T tulloihn respet lively 

Smct the article ref< rred to was written, it ha* been 
found (hat / grayi becomes encysted in the hjml-gut of 
the flv and ill analogies with other Protozoa suggest th it 
the cysts are destined to be cast Out and infect fresh 
hosts probably in this case, tho vertebrate hosts from 
which the flv obtains tho trypunosomes This suggests the 
occurrence of a hitherto unsuspected mode of infection by 
tiypaqosoines, in which the parasites, when taken up from 
the blood of the vertebrate by the blood sucking inverte- 
brate. m the gut of the latter, through a develop- 

mental cycle, which ends m th4 parasites becoming 
encysted In this condition they are cast out and re-infect 
the vertebrate host by contaminating us food or drink- 
Such a mode of infection is termed H contaminative, Vjw 
contrasted with the inoculative '* method seen in majflu# 
and hitherto vainly sought for in these trypanosOmee 

1 Mr E E Aucten, of the Nstural History Museum, has *agge*(*d to 
th« sfubor that Ciostma futpmllt should be distinguished la this wey from 
the other seven known species of tsetse flies 
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w it may be supposed that what one species 
of ttyfrttrtosom* does another may do, the encystation seen 
tfl T it*yl D^puset th$ suspicion that the disappearance 
of T B&fnbtenst from tho gut of the fly may be due also 
tO k Aiorilkr cause 

iocUty of Chemical Industry, December 3 — Dr J 
Lewkowitsefi m the chair —The direct estimation of 
cutthnppy ,11 W ftow#tl. The sample of finely powdered 
orp pr ftrte metallic sawings containing about o 14 gram of 
antimony is weighed into a 500 c 1 beaker and dissolved 
in e c pf strong hydrochloric acid 5 ee; of saturated 
wolutmn of bromine in hydrochloric acid are run in, and 
any insoluble matter is fused m caustic soda and returned 
to the main bulk Three grams of sodium sulphite are 
added, and the mixture boiled down to 10 cc to drive oft 
sulphurous acid and arsenic. The solution is titrated at a 
boiling temperature, after the addition of 60 c c of hydro- 
chloric acid (1-3), with N/ao potassium bromate until the 
colour of the methyl orange indicator is dr stroked The 
brpmate is standardised with 0082 gram of arsemous oxide 
dissolved In- ^hydrochloric acid, which is equivalent to 
o 1 gram of antimony Copper raises the result slightly, 
and iron very slightly, but precautions are givei*' for 
obviating their effect The method may be applied to 
materials containing antimony, and examples Are gtvm 
illustrating the iccuraoy of the method the effect of < opper 
and variations in samples of alloys — The dctanmsation of 
solutions in the analysis of tanning materials Dr J 
Gordon Parker and H Garner Bsnnatt The authors 
deal with the four chief methods vised for the analysis of 
tanning materials and extracts, and compare the official 
method of the International Association of I ealher Trades 
Chemists, which consists of dctanmsation by means of i 
column of prepared hide-powth r in a specially made filter 
bell, with the German method with the method devised 
by Kopeckv, and, finally, with the official A meric in 
method The authors confirm thr work that has been done 
jjby Reed and other American chemists, ind disprove th< 
ilaims made by Paessler that a dry chromed hide powder 
u?ed in the filter bell gives the most accurate results Ihe 
authors finally rccomtmnd that the Intern itional Assou 
ation of leather Tracies Chemist* should at once adopt 
the Ameru in method, either as it now officially stands or 
m a modified form ^ 

Geological Society, December 5 —Sir Archibald 
Geikie Sec R S president, in the chair — The geological 
conditions which h ive tontnbuted to the Miccehs of the 
artesian boring for water at I mcoln Prof b Hull 
This boring has its source of supply in strata which rise 
to the west, but to the east xhp down towards tin North 
Sea* Tile wattfr-yielding stratum is reddish, soft, porous 
sand-rock, reached at a depth of 1561 feet, and penetrated 
to a depth Of 474 feet About one million gallons of water 
rise to the surface daily The sand rock belongs to the 
New Red Sandstone The hydraulic pressure at the bottom 
of the boring is that due to ahout 303s feet, and the fric- 
tion of the water in pereol itmg the rock accounts for the 
fpet that the water 1 an be pumped down during the day 
buj rises again in the night Ihe formations penetrated 
are — Alluvium and Lower Lias, 641 feet, Rhatic beds 
ga feer, Red Marl and Lower Keuper Sandstone, 80S feet , 
Bunter Sandstone, 454 feet The quantity of water drawn 
from the New Red Sandstone amounts to not less than 
twenty million gillons, and the total availabk quantity of 
water percolating into the Sandstone amounts to about 
300 millions — Notes on the raised beaches of Taltal 
(northern Chile) O H Ivan* The town of Taltal is 
situated partly on the dry bed of a river and partly on 
An inclined plain that fringes the bays of the coastal ranges 
to the northward, and runs up the valleys The material 
Of thin plain consists of sands and rounded gravel derived 
from the rocks of the adjacent hills, mingled with- shells 
and some isolated boulders The formation Is impregnated 
with salt, and there protrude through it weathered remnants 
of former stacks and islets The plain rises in terraces, 
the highest of which are somewhat obscure, and sometimes 
portions of these higher terraces are preserved In the stacks 
and islets A second coastal shelf aluo occurs, marked bv 
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a line of shallow caverns Reds of shells in the gravcf, 
containing whale-bones, give evidence of the marina origin 
of the terraces 

Chemical Society, December 6 -^Frof R Meldola, 
F R St, in the chair — Action oi rrduung agents on 
hloro-3-kcto-i x-duuethvl-A 4 U U ahydrobenzene A» W 
Croulsy and Miss N fVanouf. Sodium in moist ethereal 
solution gives, as main produ< t 3-hulroxy 1 l-dimethyl- 
hexahydrobt nzene, wherras sodium in ibsolufe alcoholic 
solution yields a small unount of llus alcohol, and to a 
much larger extent 3-hydro\y-c; ethoxy 1 r-dimethv IhexA 
hydrobenzene With zmi filings in iqucoux solution either 
in the cold 01 on hearing, 3-kr to x i-dnnothyl A 4 -telra- 
hydrobenzenc is formed, but zinc dust in either glacial or 
dilute acetic and gms rise to 3-krto 1 i-dunethylhexa- 
h vdrobenzenc — A new inrutroacetaminophenol and its use 
as a synthetical vgent R Meldola* Monomtrodiacetyl- 
anunophenol whin dissolved in a mixture of fuming nitric 
and strong sulphuric auds, yields 235 truutro-p 
ncetairunophr nol, whnh is n mnrkablv active as a synthe- 
tical agent owing to the < xtremc mobihtv of one (position 3) 
of the nitro groups LG (he action of various amines on 
the trinitro-rompound substituted benziminazoles are pro- 
duied — Pinent mlrulaminc P P Leach 1 his mtro- 
Lmiine and a number of its dcnvitivcb ire described — • 
A pseudo semu arba/idr from pmene F P Leach —Some 
df rivatives of bfnzophrnom Synthesis of suhstincos occur- 
ring in coto bark Preliminary notue W H Perkin, 
jun , and R Robinson 1 4 (1 V 4' Pfntvmfthoxv 
bf nzophenont, (Mi O) C S H 3 CO C,H (OMe) 1 (peniamethyl 
nnrlurin), is obtained when aluminium chloride reatls with 
a mixture of verarrvl chloride and phtoroglu< mol trinnthyl 
rlffir in prf'sem ( of carbon disulphide 4' Methvlene 

dioxy-3 4 fi-trimethow benzophenone 

Cll a O* C„H 3 CO (OMp), 

(ovyleui otin) was synthesized bv treating a mixture of 
piperonyl chloride and phloroglucmol tnmcthvl ether in 
carbon disulphide solution with aluminium chloride The 
syntheses of other related products by similar r< ai tions art 
aNu described — The liquid volume of a dissolved substance 
J S Lumeden Experimental results are recorded which 
prove that the following law holds, though rmnvn iriegu- 
lanties due to the influence of the solvent exist Whin a 
substance in the liquid state dissohis without change of 
volume (he sune subsi tn<i when m the stale of solid nr 
gas will when dissolved in the suin' solvt nt change to 
fh< voIuuk whit h tin s mie weight of it would have if it 
were a pure liquid at the tempi rnlure of solution — A 
synthesis of K rebic Urpimlit and homoti rpt nylic auds 
J L Simensen 1 hr v thru at ids wen vnthesisod from 
ethvl acetvUuccinuU ethyl 0 an tylglut ir U*\ and ethyl 
0 irrtvhdipite rrxputntly bv meins of m tgnestum methvl 
iodide —Influent 1 of light on diazo-rt « lions, part 1 
K J P Orton, J F Coatoa, and (in part) T Rurdott. 
Solutions of <b i/omum salts in water, methvl or ethvl 
altohol acetic or formic acid d* compose rnpidly on ex- 
posure to light the produt t of the reaction depending on 
the solvent —The visiositv of liquid mixtures A E 
Du net an and R \\ Wilson Viscosity concentration 
curves of nuxluns nf watfr anri sulphuric at id show 1 
well defined maximum (Hunt corresponding with 
H SO, H O, and a minimum corresponding with 
3 H 3 S 0 4 , 2 H a 0 

Linnem Society, December 6 —Prof A W Herdmun 
F R S president in the chair - -The physiology of the 
museum beetle, Anthrenus muscorum (Linn ) Fabr Prof 
A J Ewart* The mischief wrought by this spines in 
the National Herbarium at Melbourne is great, and is onlv 
kept in check by systematic use of a chamber impregnated 
by the vapour of carbon-bisulphide, in whi< h the plants 
are placed for several days at a time Ihe use of coiroMve 
sublimate is not advisibte owing to the grave danger to 
health in a dust-forming atmosphere The most remark 
able feature of the larvae is their power of feeding on dry 
material with less than 9 per cent of w<mr and yet these 
larvas exhibit the ukual amount in their structure av^rigmg 
70 per cent The author suggests that the water mav be 
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themicaUv derived from cfr composition of ihe larbohjdruie 
food they consume Bacteria arc present in abundances 
in the alimentary canal of these grubs, and oxt- 
disc the carbon of the food where no tiunspfratton of 
water is possible — Note on the origin of the name Chermek 
or Hermes E R Burdon The existence of the same 
generic name in two families of the Homiptera is due to 
the following causes — (1) that the dye-insect of the oak, 
Quercut tlex, l inn ( had been khown since the ^rab con- 
quest of Spain hv the popular name of Hermes all ewer 
the south of Europe (a) That Linmeus, apparently un- 
aware of this fact put the Kcrmes dye-insect Into the genus 
Coccus, and employed Chermee as the generic name for 
another group of insect*;, amongst which he placed the 
spruce gall insect (3) That Gcoffroy, objecting to this 
misapplication of a well-known popular name, used Chernies 
as the generic name for the dye-insect which Linnaeus 
called Coccus (4) That Boitard used the name for the 
game insert*; as Geoffroy, but spelt It Kerme*; (q) That 
the majority of workers at the spruce gall-mberts have 
retained the Linnaean name of Chernies, and at the same 
time Coccul authorities have naturally continued to use the 
name Hermes for the insect which had popularly been so- 
called from earlv times Ihe author concludes that in 
view of the wide acceptance of both Chermcs und Hermes 
any alteration would only make confusion worse con- 
founded —Part x of the reports on Biscayan plankton 
collected by H M S Research in 7900 E W I Holt 
and L W Byrno An account was given of the fishes 
captured It was remarkable that no fish-eggs or larvae 
were takrn in any of the thirty-seven hauls of the closing- 
net which explored the water between 3000 fathoms and 
fifty fathoms they appeared to be confined to the upper 
100 fathoms, and were rare at the surface Nine species 
and six genera were ret ognisable, the deepest of which 
was Gonostomti bathyphilum , taken in the closing trawl 
between 2000 fathoms and 1500 f ithomi? Sever U un 
known iarvw are described and figured 

Royal Meteorological Soc<ety, December 19 -Mr 
Richard Bentley, president, in the chair — The Guildford 
storm of \ugust 2, 1906 Admiral J P Maclaar This 
storm shows some very curious and interesting features in 
the rem irkahle violence of the wind, ram, and had within 
a small area and the suddenness with whu h it burst 
There w is an area of thunderstorms over the whole of the 
south of England on the evening of that (lav i he most 
violent storm, however, burst over Graysholt, on Hind- 
head, at R 20, and pursued a narrow track through 
Godaiming and Guildford to Ripley, five miles north-cist 
of Guildford The wind wa* of hurricane force and blew 
down an immense number of trees and caused other 
d imago, and also the loss of tuo lives Ihe rain, accom- 
panied b\ 1 irge hailstones, was vtry heav) as murb is 
^ 17 imhcs falling at Grayshott in fifteen minutes 1 here 
was a magnificent displaj of lightning — The metru system 
m uieteorologv R Inward*. The author did not discuss 
the gener d question of the advantages of the metric system 
over that m usi by Britain and her colonies and the United 
States of America, but confined his remarks to the advisa- 
biliiv of adopting some uniform system by all the meteor- 
ological observers upon the globe 

Manchester 

Literarv and Philosophical Society, November 27 — 
Prof \ S< hunter, b R 5 , in the chair — Some Points of 
chemual philosophy involved in tho discovery of radium 
and the property*; of its combinations Dr H Wild* — 
A collection of lind and fresh-water MolluSca collected by 
Mr S A Neave in North-East Rhodesia J Cosmo 
MBlvIlf and R Standon 1 he areas traversed by Mr 
Neave were mainly the high plateaux and mountainous 
lands between the Loangwa and Kafue Rivers, at tin 
elevation of 2000 feet to 4200 feet Mollusca were, in 
certain places (particularly Kapopo, in the limestone dis- 
trict), plentiful in individuals, but deficient in number of 
species Most notable were the large agate-snails (Burtoa, 
Atjjatina and Llmicolana), of which one elegant form, 
A rhcdcsiaca, remarkable for its a ttenuately -fusiform con- 
tour 19 new to science Cleopatra wtemenstj;, one of a 
fluvntile genu*, endemic In the African continent, is also 
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until now undworlbed, as It an interesting member of the 
simstral genu* LanUtes, which occurred afKapopO, end 
is to bear the name of L> neaw t after it* ditcoverer. j Oqty^ 
twenty-two specie* are gathered ?fl all, the majority 'being < 
already known a* native* of Gertnftn East Africa* . ih? 
Nyassa dlstnfct, the neighbourhood of Victoria Nyanaa or 
the Zambesi River Little specific affinity seems *6 soli* 
with the Transvaal or South Africa, excepting so far ** 
♦some widely distributed species, <?,£. Melanie* tuiefcuhttd, 
Will , and Phy joists afncana t Krauss, are concerned.' 
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PI ANT DISPERSAL AND KINDRED 
PROBLEMS 

Observations oj a Naturalist 1 tt the Pactfic between 
1896 and 1899 By H B Guppy Vol n Plant 

Dispersal Pp xxvi + 627 (London Macrmllun 
and Co , Ltd , 1906) Price 215 m t 

F EW of the problems that confront the nitui allst aic 
w idcr in their r mge of interest than those connected 
with the origin of the present inhabitants of an oceanic 
island Such a population is ilmost dways i very 
mixed one, though it can usually be roughly divided 
into two classes, the one einbr mug the aboriginal 
or endemic dement, whilst the other is composed of 
colonists huhng, it may be, from widely-sundered 
centres of emigration But closer investigation shows 
that such a distinction is, after all, not a very pro- 
found one The forbears of the endemic groups were 
themselves it one tune colonists, time and circum- 
stance he\e permitted ind eniour iged divergent varia- 
tion, and so new types have arisen The causes re- 
sponsible for the variation itself for the most part 
elude recognition and thnr study is the business of 
the physiologist rilher thin of the naturalist, but the 
cfficts may well ser\c to conionlrile the iltcntion 
of the latter on the larger problems be iring on the 
nature and significance of idiptation no less than 
on those more directly concerned with the sources ind 
mode of dispersal of the individual species 

Mr (hippy, in his 44 Observations of a Natuiahst 
in the Pacific,” has kept both sets of problems deirly 
before him, and has produced a book that will 
deservedly ippe d to a wide circle of biologists, and 
indeed, to all who arc interested, not merely in the 
dc ( ids, but also in the philosophical aspects of dis- 
tribution 

The author wtU piobiblv not expect his ideas to 
command universal assent It is inevitable and in- 
deed desirable, that divergence of opinion should 
e\ist as to the true c\pl m ition of phenomena whuh 
aie still but imperfectly comprehended But such dis- 
stnlience m no way detracts fiom the \ due of his 
work Perhaps the highest pr use that ran be tamed 
bv any contribution to science is to siv of it that its 
fuls are really facts, and ds theories whatever he 
the 11 ultimate fate, ire stimulants 10 further le- 
seart h 

Although the book before us deals with matters 
affecting the distribution of pi ints in general, the 
subject is more espendlv considered in relation to 
the littoral floras of the Pacific islands 11 le author 
tikes as types to illustrate the wider bcanngs of his 
own observations the floras of Hawaii, Tahiti, and 
Fiji He discusses very fully the v incus ciuses which 
in the case of the three island groups chosen have 
produced results so dissimilar, notwithstanding the 
equality of conditions which at first sight appears 
to prevail between them 

The keynote of the explanation advanced to account 
for the facts is to be found m the buoyancy of the 
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seed or frdit But whilst many of the author’s con- 
clusions arc both suggestive and interesting, it may 
be doubted whether others will be prepared to accept 
lus views as to the connection between buoyancy and 
habitat 

Put briefly, his position is this Tin capacity of 
floating determines the position of those species pos- 
sessing buoyant fruits or seeds by the river or on 
(lit coist Which of the latter stations is actually 
occupied will depend on the digue of transpiraLory 
activity on the part of the plant, th it is to say, on 
whether it happens to be a x^rophytr or not If the 
former, then it will be chiefly ri stinted to the coast, 
but if not it will be precluded from occupung a posi- 
tion that is only suited to plaits that can witlist md 
ph^ siulogie d di ought, and it will he driven to tike 
u{j its position by tin river 01 pond Mr Guppy ix- 
pressly and repeatedly state** his amuthon that it 
is not the station which is responsible for the develop- 
ment of buoyant suds, but th it the plants so cliir- 
iCtensed rc u li and colonist littoral or riparian 
stations because they ran be disti lbuti d to them, in 
other words, position docs not dtUiuunc buoyancy, 
but buoyancy dotermim s 1 hi station subjut to the 
further sorting out process whuh is assoutUd with 
v rophi lous or h\grophilous hibit 

But the author hims< If shows th it seeds or fruits 
of the same spcucs nuy ixluhit great \ amt ion m 
their power of floatation some sinking at ome when 
placed in sea w iter, whilst olluts from the s mio tin 
mav float without injury foi months Hi goes 
farther thin this, and emphasises tin need in making 
such tests, of t iking seeds from pi mis giown unde? 
similar conditions Ilmsin 1 j tha biju^a ixpmmrnt 
showed that of tin sei ds liken from 1 lit tor 1 1 e\ 
uuple 70 per uni United in ki w iLer whilst of 
those gathered from m inland indiv idu d of the same 
spiues only - > pi 1 ant wen ibk to swim 
Sever d other smul ir l samples could hr 1 ited Such 
ividfnce would sum, howtver, to mdnale th it the 
I environment is not without its dm a lniluime m 
determining tin floitibihly or th< nvirse of the 
si eds, and tb uly if tins is so niim il selection has 
material enough to work on U m\ 1 it* om would 
hesitate be foie aaiplmg llit mthoi s roiulusums is 
tt) the red relation between buoy mi \ and st liion 

A very useful mount is given ot the scvei d strui- 
turd ft iIum s lo w Inth ht]o\ me y m i\ Ik due \s they 
ire ofli u nm likably simplt it srt ms not unre ison 
tble to Hunk that m cxpirmuntd study of the direct 
rt ution of the plant to Un mvironmont in such 

I ist s is tin *-c would almost < ei t unlv yield interesting 
ind v lluiblr results 

Tlu mthoi liis some exit Hint it marks on tin 

II iture and ongm of adaptive characters and they 
dcseive to be 1 uelully read by membus of th it large 
but somewhat careless class of naturilisis who 
imagine that when a structuie has ban shown to 
be us< ful for 1 partnulir purpose its oummm 
is thereby “cxplnncd ’ Nothing tan he f irtht r 
fiom the truth, and the more we know of idtpinc ’ 
structures the less directly does that ungin ippear 
to be iclated with the function tin \ ultun itch dis- 
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charge One might go so far as to suggest that it 
is only by accident that a character developed at one 
period in the life-history becomes of use at another, 
for such utility almost always involves a change of 
primitive function that could not have been foreseen 
at the first appearance of the structure in question 
Thus to quote the case of the floating mechanism, the 
stimulus that provokes the formation of air-filled 
spaces is most often connected with respiration, and 
they are first “ adapted " for this purpose fheir 
subsequent use for floatation is an accident It is 
true it may be of immense importance to the spates, 
but its value could not, so to sav, have been foreseen 
by the individual in which it arises 

A chapter on mangroves forms an interesting diver- 
sion from the main track of the thesis It js 
know n that curious barren forms of the genus Rhizo 
phorn occur in various regions These apparfntly 
combine the characters of more than one species, but 
the suggestion is put forward that they are not 
hybrids, but represent examples of dimorphism 
I he hypothesis is rather startling, but it is very well 
worth while testing If it should prove to be well- 
founded, the mvestigition would certainly >ield re- 
sults of considerable scientific importance 

Limitations of space preclude the possibility of 
ittcmptmg to discuss the great bulk of new and 
interesting observations that crowd the pages of Mr, 
Guppy’s book, but enough has been said to show 
that the author has made a very real contribution to 
biological science J B F 


PETROLEUM AhD IIS PRODUCTS 

Pe tr oleum and its Products By Sir Boverton Red- 
wood fw'o vols Pp xxxn + 1064 Second 

edition, thoroughly revised and enlarged (London 
Charles Griflm and Co , Ltd ) Price 45* net 

N O harder task exists than to criticise a book with 
which the reviewer is in complete accord, and 
so perfect an example of what 1 book of reference 
should be as Sir Boverton Redwood’s monograph on 
petroleum and its products, of which the second 
edition has now been issued, offers no mark for 
criticism 

The ten years which Inve elapsed since the first 
edition of this work was published have seen many 
advances in the industrial use of petroleum products, 
and a period which has been marked by the growth 
of thf use of liquid fuel from the experimental stage 
to the important position it now occupies in the 
principal navies of the world, and the perfection of 
the internal combustion engine with its widespread 
application, has brought in its wake so many altera- 
tions and modifications in processes that a complete 
revision, and indeed rc-writing, of a very large portion 
of the book has been necessitated, the two volumes 
now containing more than a thousand pages* 

The first section of the work deals with the history 
of the pcti^leum industry, from the use of bitumen 
in building** the Tower of Babel down to statistics as 
recent as 1904* and this portion of the work 1$ ren- 
dered the more valuable by the data being subdivided 
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under tile headings of the various countries ih wh}ci* 
petroleum is found* ' v 

The geological and geographical distribution of 
petroleum and natural gas occupies the seocmd section, 
which is illustrated by maps of the principal oil* 
bearing districts, and cross sections of some of the 
more important oil fields and wells, A consideration 
of the oil fields of the world naturally leads to the 
discussion of the chemical and physical properties of 
petroleum and natural gas, which occupies the third 
section of the work, and contains a wonderfully com- 
plete compilation of the enormous amount of work 
which has been done on the subject, and which is 
rendered the more valuable by the references being 
given for all the works quoted 

The next section deals with the much-vexed ques- 
tion of the origin of petfoleum and natural gas, and 
a discussion of the various theories which have been 
from time to time formulated, and although the 
balance of evidence is distinctly m favour of the views 
expressed b) Hofer and Engler, as to petroleum being 
of animal origin, whilst natural is a secondary 
product of the same decomposition, fhe reader cannot 
help the conviction that there are many c^es in which 
a vegetable or even inorganic origin might have 
caused the deposits 

The fifth section vvril be considered by many readers 
one of the most important in the work, dealing 
as it does with the methods adopted for winning the 
crude oil, and much of the practical information as 
to the methods employed in the American, Canadian, 
Russian, and other oil fields is founded on the author’s 
own experience 

The important subject of refining the oil, which 
occupies the next section, covers not only the general 
methods employed, but also the details of the methods 
of manufacture adopted in America, Russia, and else- 
where, and is enriched by numerous references and 
extracts from the work of Engler and other Conti- 
nental authorities too little known in England 

The shale oil industry, being of British origin, 
claims a large amount of interest, and the struggles 
of James Young in founding it on its present basis 
form a fitting introduction to the seventh section, 
dealing with shale oil and allied industries, whilst 
an able section on the transport, storage, and distri- 
bution of petroleum ends the first volume of the book 

To the chentfst the second volume is even more 
interesting than the first, as the reader is at once 
plunged into the methods adopted for the testing pi 
crude petroleum and the many products obtained from 
it, and especially interesting is the historical account 
of the early legislation with regard to the flash point, 
and the part played by Sir Frederick Abel and the 
author in fixing the flash point at its present value 
This section also contains a full account of the beauti- 
ful method of tesjpiig for petrol vapour and other 
inflammable vapours in air devised by Prof Clones 
and the author, which depends on the fact^that a 
hydrogen flame of fixed dimensions burning In aiT 
containing a small proportion of inflammable gas or 
vapour is seen to be surmounted by a small cap or 
halo, the size of which indicates the amount of in- 
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flammable vapour present m the air long before the 
mixture becomes itself inflammable 

In these days, when petroleum spirit Is so largely 
stored and used for motor purposes, artd when so 
many steamers are engaged in the oil trade, tests 
capable of revealing any dangerous leakage of vapour 
are of the greatest Importance, and the “ flame cap " 
offers a certain method of detection 

The tenth section of the work deals with the uses 
of petroleum and its products, and commences with a 
full description of the various types of oil lamp fitted 
for the consumption of mineral oils, and a full dis- 
cussion of the dangers due to them A careful study 
of this portion of the section would do much to 
disabuse the minds of that portion of the British 
public which has been lately clamouring for an in- 
crease in the flash point, with the idea that this 
would minimise tht dingfr of the oil lamp, and 
espi cialh ma\ the following paragiaph bf recom- 
mi nded to its notice — 

“ Experiments have demonstrated that the burning 
of an oil of comparatively Inch flashing point is more 
likely to cause heating of the lamp than the use of 
an oil of comparatively low Hashing point, m conse- 
quence of the higher temperature developed by the 
former and of the greater difficulty with which some 
oils of that description are conveyed to the flame by 
the wick It therefore follows that safety in the use 
of mineral oil lamps is not to be secured simply by 
the employment of oils of comparatively high flashing 
point (or low volatility), and that the use of such oils 
may even in certain cases give rise to dangers, which 
are small, if not entirely absent, with oils of compara- 
tively low flashing point " 

The use of oil in spray lamps, the so called 11 air 
gas,” the enrichment of coal gas by earburetting 
earburetted water gas, oil gas, and natural gas are 
here all described and discussed, whilst the use of 
liquid fuel leads to a full descuption of the various 
methods which have bem employed, but unfortunately 
the author’s position as leading adviser on petroleum 
to the Admiralty has prevented his giving any ex- 
tended notice of the advances which have made the 
liquid fuel installations of the British Navy the finest 
and most successful in the world The section closes 
with a short account of the principles upon which 
petroleum engines are constructed, but, as the author 
points out, the motor-car industry and consequent 
development of petrol engines has assumed such vast 
proportions that it now possesses a voluminous litera- 
ture of its own, which has far exceeded the scope of 
the present work 

A section on the statutory, municipal, and other 
regulations affecting petroleum and its products brings 
the work to a close, whilst a voluminous appendix 
and excellent index add to its value So full are the 
references to ail original memoirs noticed in the book 
that a bibliography of the subject at first seemed 
hardly necessary, but Messrs W H and L V Dalton 
have compiled one which >*ill rejoice the heart of 
every student of the subject 

The petroleum industry is indeed fortunate in pos- 
sessing such a work of reference, and Sir Boverton 
Redwood has done the world a great service in 
providing it 
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RECENT ADVANCES IN PHYSIOLOGY 
Mercers J Company Lectures on Recent Advances tn the 
Physiology of Digestion Bv Prof Ernest H 
Starling, FRS Pp x+150 (London Archibald 
Constable and Co , Ltd , 1906 ) Price 6s net 

A S time advances It becomes ever clearer to many of 
those whose business it is to consider the manner 
in which university teaihing should be earned on that 
the usual systematic course of lectures on the whole 
range of anv Of th^ larger divisions of human know- 
ledge is an anachronism surviving from tht time when 
there were no good text-books, and knowledge had to 
be conveyed directly from lecturer to student 

In all the medical schools of the country at the pre- 
sent day, professors or Ittturers hold appointments 
which entail upon them the duties of lecturing over 
the whole of such subjects as systematic medicine, sys- 
tematic surge iy, physiology, or p ithology and bac- 
teriology It is to be hoped that within the progress 
of a single generation such appointments may have 
ceased to exist, and that the student of the future may 
be able to give to the laboratory 01 the clinique that 
large section of his time which is at present misspent 
in the lecture-room What applies to the long lecture 
course, too often tvtending over two whole winter 
st ssions applies with equal or greater forte to the 
It vt-book written upon the whole range of a large 
subject 

The present volume forms a delightful and refresh- 
ing contrast to any such wearisome compilition, it 
consists of a short course of ten lectures given by a 
master worker to his students, chiefly upon the work 
done in his own laboratory bv himself and his col- 
leagues This ippears to the writer to be the ideal 
of what a lecture course should be, namely, some- 
thing stimulating to enthusiasm and capable of 
sending the listener into the laboratory wuth the 
desire to work and learn mort- a contrast in every 
sense to the mechanical lecture which must 
wade monotonously thiough everything, and, gramo- 
phone like, repeat from ytar to \ear the phrases 
and the stereotyped long-dead thoughts of text- 
books devised on the same mechanical system It 
is to be hoped that such special courses of lectures 
and specially written text-books, given and written by 
those in living touch with the subject in hand, may 
soon replace the universal lecturer and universal text- 
book 

Naturally, tn order to present in intelligible form 
the work of any one laboratory, it is necessary to place 
it in its appropriate setting to the work of others which 
hn preceded it and led up to it, and to give for com- 
ple ness contemporary work being done elsewhere, 
but such an account will be given by one who has 
gained a complete mastery of it at first hand for the 
purposes of his work, and will always be real, live, and 
interesting as compared with the account of one who 
has read it only to compile a text book or gi\c 1 course 
of lectures 

These ten lectures on recent advances in the phvsi- 
ologv of digestion are an example of this and are full 
of interest from start to finish, by which is not meant 
that one follows the author in a quiescent state of en- 
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joyment and contented agreement from lecture to lec- 
ture, for, otherwise, one is more inclined to be con- 
tinually slopping and arguing by the way, but at the 
s mic time it is felt that one is being thoroughly in- 
structed upon the present state of knowledge of the 
subject by a master worker who has himself been 
engaged upon the problems involved 

The book is a record of a course of lectures given in 
recognition of a generous gift by the Mercers* Com- 
pany in aid of the work of the physiological depart- 
ment at University College, I ondon, a similar course 
is to be delivered each year, and it is to be hoped they 
will also be published 

This first course treats of the foodstuffs and their 
changes during digestion, the mode of action of fer- 
mrnts, secretion of saliva, digestion in the stomach, 
pmcreaiic secretion, changes in the pancreas during 
secretion, the properties pf the pancreatic juice, the 
bile, the intestinal juice, and the movements of the ali- 
mentary tract It is the “growing border,*’ as the 
uUhor himself styles it, of these important subjects 
which is mainly treated of, and to take up and criticise 
nil the new work and theories involved would occupy 
more space than the little volume itself 

There is, however, one view of general interest with 
regird to the action of ferments or catalysts whuh 
hert is els< whtrt, scarcely recent s the consideration it 
deserves, and appears to be accepted without criticism 
I Ins is the law of Ostwald, that in order that an in- 
termediate compound may be regarded as a sufficient 
explanation of a catalytic process, it must be first 
demonstrated that the rapiditv of formation of the in- 
tei mediate compound, and the rapidity of its decom- 
position into the end-products, ire m sum greater than 
tlv velocity of the reaction without the formation of the 
intermediate body 

I he error in this statement is the implied supposition 
that these three velocities are constants, in which cise 
the law would follow— but a reaction is not constant 
throughout its r inge, beginning with high velocity 
and decreasing is the equilibrium point is approached 
I uithei, for the reaction to iun, all that is necessary 
is a potential quantity of the intermediate bodv, whuh 
would tend to be formed with very high velocity, so 
that the necessary md sufficient condition is that the 
mbrinediate body should decompose to form the end- 
pi oducts with greater velouty than does the initial 
substance when present alone The greater velocity is 
obtained because the intermediate body formed with 
the caul) st gives a path of less resistance, so that 
the samt chemical potential difference leads to equili- 
bnum in a shorter time Benjamin Moork 


SCIENCE AND ROAD-METAL 
Attrition Ttsts of Road-makmg atones By E J 
Lo\egrove With Petrological Descriptions by Dr 
fohn S Flett and I Allen Howe Pp xx + 8o 
(London The St Bride’s Press, Ltd , n d ) Price 
V 

M R L^OVEGROVE’S attrition-tests have been 
carded out systematically for some years past 
m the modest but unique museum of the Hornsey 
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Town Council, an institution devoted to the useful 
arts of building-construction, sanitation, and public 
works in general Here the compact machine figured 
on p vn makes itself heard from time to time, when 
the stones undergoing the tests are lifted by the in- 
ternal flanges of the three revolving cylinders, and 
fall a distance of eleven inches m their cast-iron 
prisons with painful iteration After 8000 revolutions, 
what is left of them is taken out, and the chips and 
dust broken from them are separately estimated The 
production of chips, as Mr Lovegrove points out 
(p vi), is an indication of brittleness, but may not be 
miunous to a road The dust, which is determined 
in a dry experiment and also by one in water, is so 
much pure waste when formed on a road-surface or in 
the layer of macadam itself The melancholy and 
pebble-hke appearance of certain stones after the\ 
have suffered from Mr Lovegrove’s inquisition can be 
well seen m the Hornsey Museum, or in Figs 77 and 
78 of the present volume 

The director of the Geological Survey of GrcU 
Britain has en<ouraged this ex elfent series of expert 
ments by forming a collection of 'tested stones in tht 
Museum of Practical Geology in Jermyn Street, while 
Dr Flett and Mr Howe have supplied Mr Love- 
grove’s volume with petrological descriptions and 
photographs from microscopic sections Indeed, thest 
valuable additions form the greater part of the book 
though the eye is unpleasantly attracted from them to 
the large-type advertisements which are distributed 
throughout its pages Mr Howe’s “ general con- 
clusions ’’ will be read with special interest, and vve 
cannot help quoting the following from them - 
(P 67) “ The hardest md toughest stones combine 
abundance of a hard mineral — e g quartz — with a 
dense fine-grained texture (P 69) “ The very best 
rocks in these tests are altered rocks, and as a general 
rule a certain amount of alteration of the felspars 
stems to be in id vantage The reason for this is 

that the illeration produces a number of mineral units 
where formerly only one existed, in other words, th* 
texture is made finer, and often the interlocking oi 
the gruns is made more complete ’’ (P 70) “ Fim- 
nets of gram makes for toughness in all classes of 
stone ** 

The alteration of basic felspars of course often 
results in the crystallisation of g ranu i a r mirierals oi 
hirdness superior to that of the original material 
Mr Howe notes, moreover (p 6o), that uralitiscd 
augite is an advantage in dolerites, while augitc 
altered to chlorite md calcite is naturally defective 
Microscopic examination probably assists more m the 
case of rocks of the diorite, dolcnte, and diabase t>pc 
than in any other series, and this alone makes the 
practical field of the petrologist a wide one The 
engineer and the experienced user of roads will, of 
course, recognise other grounds for the selection of 
this or that stone than the results of the attrition-test 
alone Flints, for instance, which stand out wetl in the 
tests, are unsuited for countries with dry summers 
Well-rolled limestone, on the other hand, where dr\ 
days are liable to follow dewy nights, as jn the 
Apennines, may provide an admirable and cement- 
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like surface For ordinary moist climates, however, 
these tests serve as a clear condemnation of all lime- 
stones Even the gritty Kentish Rag (p 45) comes 
out badly, though, in combination with the ferru- 
ginous Sandstones of our I ower Greensand, it has 
been known to make a road that held well together in 
dry seasons 

The question of composite roads would be an inter- 
esting study m itself Matenqjs showing great 
differences under the attrition-test should, of course, 
not be used in association, but roads made of mixed 
gravel taken out of streams show good results in many 
parts of Europe Similar mateunl is usefully sup- 
plied by the glacial gravels nearer home Teachers 
of practical geology, as well as ah county and borough 
surveyors, w ill be grateful to the three authors for 
providing a remarkably cheap, clear and thoughtful 
treatise on a subject that the whirligig of time has 
again made of national importance G A J C 

D \NAMO DESIGN 

FAementary Principles of Continuous Current Dynamo 
Design By H M Hobart Pp x + 220 (Lon- 
don Whitt ik< r and Co ) Price ys 6 d net 

I T is scarcely necessary at this date to recommend 
a book by Mr Hobart on the design of direct 
current d>mmo machines, it is safe to say that am 
produclion by this author will repay the study of 
praclK d men, and the present book forms no excep- 
tion 

rhe contrast presented between a volume setting 
forth the results of the practical experience of a man 
engaged in actual work and a book tvolved out of 
the inner consciousness of a man who has access only 
to the theory of the subject is very striking Books 
of the former class are comparatively ran, and are 
correspondingly valuable 

Dealing in a general way with Mr Hobart’s work 
the first point that strikes one favourably is the 
cmphvsis laid on the necessity of a Urge amount of 
application on the part of the student of the pnn 
ciples and methods set forth These principles and 
methods must be regirded as thf front work on which 
a designer is to build , and it is folly for him to 
assume that he is acquainted with the subjtct unless 
and until he has gone a long way in completing the 
structure by his own labour The value of the book 
lies in the rssentnl soundness of this framework 
more particularly of the fundamental ideas on which 
it is itself based than on the framework itself Thf 
commercial point of view is not instinctive with de- 
signers, and it is of the greatest importance that it 
should be acquired as soon as possible For this 
reason Mr Hobart has done well to lay stress on 
the necessity of judging everv design by taking into 
account its first tost as well as its technical merits 
Regarded in this way, the book consists of a series 
of statements explaining the way in which a dynamo 
should* be considered as a successful machine or the 
reverse, and of a short account of several methods 
whereby the designer may himself estimate the first 
cost 

NO 1940, VOL 75] 


\fter preliminary chapters on what may be called 
the practical theory of the continuous current dynamo, 
Mr Hobart deals at length with those considerations 
which form the limits in the design, namely, heating, 
sparking, and efficiency Numerous constants and 
formulae arc given, ind miscellaneous information 
from which efficiencies can be calculated The spark- 
ing data are, naturally, based on the method of react- 
ance voltage, introduced some years ago bv the author 
and Mr Parshall, although a long list of references 
is given to thost who have contributed to the theory 
m recent years This method, or some modification 
thereof, is so widely used that there is no necessity 
to describe it here The constants for dealing with 
the heating and the efficiency are, perhaps, the least 
praiseworthy part of the book, 01 rather not so much 
the constants is the general method The treatment 
in both cases seems somewhat irbitrary , for instance 
H is not absolutely certain that the rise in temperature 
of the armature is proportional to the tot il units lost — 
copper plus iron loss — divided by the ana of the 
cylindrical surface Again, the method of estimating 
the iron loss in the armature is distincth rough This 
point has been deb ited at considerable length in the 
columns of the technical Press, but in the present 
writer’s opinion there ire other methods which cc r- 
tainlv give better results The calculation of the 
bearing friction and windage is refened to a single 
curve giving lh< relation between this loss and the 
value of D 2 L at the speed of moo i< volutions per 
minute, but there scrim to be no indu ition is to how 
the loss vanes with the speed whether in direct pro- 
portion or is the 1 5th power of tlu speed 
These slight disc rc p mcic s somewhit diminish the 
vilue of the book is 1 work of reference, but the 
essential fe Uure of the book consists, as already 
stated, in thf enforce ment of a general grasp of the 
whole problem, commercial is well as technical 

The book coni uns i I irgc number of tables m which 
the various cakulitions ire set out, some are filled in 
and others arc left blink for the convenience of the 
student It will thus be seen that this is a work 
which can be thoroughly recommended to the student 
and the designing engineer alike 


OUR BOOK SHELF 

Irrigation with Surf an amt S ubUrraman Mater 
and Land Drama By W Gibbons Cox Pp 
vm 4*207 itluslrUed (Svdney \ngus and Robert 
son, nyo6 ) 

I in uithor of this book has been engaged for many 
vetrs in Austrdu in w iter supply and irrigation 
works 1 here are vast art is of land in th U country 
the soil of which is of the highest fertility but is 
b irren ind c onqur itivelv useless because of periodical 
iriditv 1 he problem of irrigation of the land from 
the rivers and creeks that flow it times through 
tht se districts, and form inexhaustible accumulations 
of Underground water, is treated fully and pr u tit illy 
according to the latest and most approved methods 
With all its natural wealth and rcsouices \ustnln 
is subject to the great drawback of on ision il 
droughts of grt iter or less scverilv The const - 
quoin cs of one of those droughts is thus gr iphically 
described — “ 1 he natural water supplv of (he dis- 
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trict had become exhausted b) use and evaporation, 
and the livestock were dying, while the women and 
children were beseeching the conductor of the Govern- 
ment water train — sent for the use of the line re- 
pairers 1 camp — to give them water Along the dried- 
up beds of creeks &nd lagoohs, mites of bleached bones 
of dead cattle and sheep lay exposed to view The 
poor brutes, in their intense suffering, had ventured 
for a drink of the last water left, and sinking down, 
weak and helpless, had perished in the vam attempt 
to quench their dying thirst Overhead a scorching 
sun was shining like molten brass, and the heat 
wa\es of the atmosphere rendered the eyesight power- 
less to define objects at a distance, all vegetation lay 
withered The birds dropped gasping from the 
trees The experience of that drought was sufficient 
to impress any man, engineer or other, with the need 
of finding a remedy " 

The process of sinking artesian wells for irrigation 
Is fully and practically described, from those of shallow 
depth that can be sunk by hand labour, to the more 
extensive and deeper sinkings that penetrate to a 
depth of 6000 feet, and require the use of a 50 h p 
engine, and cables for raising and lowering the drills 
which wei^h b\ tons, the cost running up to 8000 1 
The question of irrigation and the distribution of 
water, treatment of alkaline water, and drain i^e are 
dealt with in separate chapters In the appendix the 
statistics are given of the public artesian borings 
with their depths and yield It shows that these 
range from 46 feet in depth and a yield of 9000 gallons 
a day to ^086 feet and a yield of 1,000,000 gallons a 
day, the highest temperature of the water flowing out 
being F 

This book should be of great service to colonists 
settled in and districts 

Through the Telescope Bv James Baikie Pp 

xv -f 2Q2 (London A and C Black ) Price 5s 

net 

This handsomely illustrated volume bears the impress 
of having been written by a practical observer who 
has suffered all the little worries and difficulties in- 
evitably encountered by the amateur astronomer in 
his days of inexperience and meagre instrumental 
equipment Whilst treating of the sun, moon, 
planets, &c , in special chapters Mr Baikie writes of 
things he has observed and of difficulties he has over- 
come 

The two opening chapters deal with the telescope, 
first from the historical, secondly from the practical 
standpoint The latter may be heartily recom- 
mended to beginners, who by carefully digesting and 
mentally assimilating it may save themselves much 
worry and, mayhap, expense We question, how- 
ever, whether some of the advice is not a little too 
detailed, some things are better left to actual ex- 
perience, others to common sense, e g the instruc- 
tion on p 44 for the observer to wrap up well and 
keep his feet warm 

The phenomena of the celestial bodies are described 
in plain language, interspersed with practical hints 
as to observing them, which cannot fail to help the 
beginner in “ star-ga 7 tng,” and, if he follows the 
author's advice, m the specialised study of some par- 
ticular class of objects 

The historical narrative in each case is lucid and 
instructive, although there are notable omissions of 
important work The two appendices containing- the 
designations and brief descriptions of " lunar form- 
ations " and “double stars, clusters and nebula? 
which may be fairly well seen with instruments up to 
* inches fri aperture " form a valuable addition to 
this volume W E R 
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The British Journal Photographic AUnanao and 
Photographer's Daily Companion , 1907 Edited by 
George E Brown, (London Henry Greenwood 
and Co , n d ) * 

This annual is so well known to our photographic 
readers, that in dealing with the present issue we 
can say that the volume, as in former years, maintains 
its high position as a mine of photographic inform- 
ation In fact, its presence in every studio becomes 
year by year more*necessary, for as 0 book of refer- 
ence on almost every photographic manipulation it is 
most valuable 

In the present issue one of the features which has 
attracted our special attention is the excellent editorial 
article bringing together brief summaries of the 
various three-colour photographic printing processes 
To-day the subject of printing in colours is so absorb- 
ing the time of many ardent workers that such a 
survey of the various processes in use is very oppor- 
tune Another section which will be read with much 
profit is the epitome of progress Here we have 
brought to our notice a classified summary of the 
advances made in the numerous branches of photo- 
graphy during the past twelve months The matter 
is arranged under various subheads, such as “ Appar- 
atus ana Equipment " “ Photographing Various Sub- 
jects," “ Negdtive Processes," ‘Pointing Processes," 
and "Colour Photography/* so tftat for purposes of 
reference any particular subject can be easily found 
As in former years, the formulae for the principal 
photographic processes and of the principal plate and 
paper makers, useful miscellaneous information, and 
numerous tables lomphte the volume Very complete 
indices add greatly to the utility of the work 


BrtUsh Flowering Plants By W F Kirby Pp 

vii + 215 (I,ondon S Appleton, 1906 )/ jjfrice $s 

net Jrf 

There are man) pleasing features in ttiw small book 
that treats of flowering plants in a popular way 1 he 
illustrations, if a trifle over-coloured, are character- 
istic, and the author describes the plants m a suffi- 
ciently technical manner to permit of their identifi- 
cation, on the other hand, the book hardly gives an 
adequate idea of the importance of the different orders, 
and so many foreign plants are selected for illustra- 
tion that the most popular method of determination is 
not provided for commoner Bntish plants 

The title furnishes no indication of the most useful 
information in the book afforded by the numerous 
notes which the author has added from his own 
special branch of natural history, relating to the 
insects that frequent plants either for destruction or 
indirectly for construction This information is of 
value alike to the botanist and the entomologist, and 
the observer who proceeds to verify the references to 
plant-visiting insects is likely to obtain a deeper in- 
sight into the structure and ways of flowers than is 
necessary for mere identification The introduction is 
not a botanical success and requires carefu^ revision 


7 he Fauna of British India , including Ceylon and 
Burma ( oleoptera Vol 1 (Ceram by cjdse) By 
C J Gahan Pp xviu + 329 (London Taylor 
and Francis, 1906) * 

Thf series to which this volume is the latest addition 
is being published with the authority of the Secretary 
of State for India in Council under the editorship of 
Lieut -Colonel C T Bingham The present book is 
only the first part of the contemplated volume * r another 
part, which will give an account of the Lamhd®, is 
to be published later Other volumes on Indian 
Colcopteia will follow iri due course 
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, LkTTRRS TO THE EDITOR 
[The Mdltor does not hold htmself responsible for opmtons 
expressed by hts correspondents Netther can he undertake 
td return , or to correspond with the writers of, rejected 
manusertpts intended for this or any other part of Natuiu 
No notice t s taken of anonymous communications ] 

Radium and ita Disintegration Products 

In Nature of December 6, 1906, Mr H S Allen has 
suggested that the difficulty encountered in introducing 
actinium with it§ four «-ray products between uranium and 
radium can be removed by assuming that the a particle 
is one-half of the helium atom, and he has applied this 
suggestion in a table showing six a-ray changes between 
uranium and radium There would appear to be two 
serious and insurmountable objections to this view, how- 
ever, viz (1) the continuation of the same line of reason- 
ing would lead to the assumption of no less than seven 
a-raV changes between radium and its final disintegration 
proauct, lead, while but four are known and (a) the 
activity of the actinium in equilibrium with radium in 
minerals is entirely too low to permit any such conclusion 
That lead is the final disintegration product of uranium 
is, I believe, conclusively shown by the fact that in un- 
altered primary numerals from the same locality the amount 
of lead Is proportional to the amount of uranium in, the 
mineral, and that in unaltered primary minerals from 
different localities the amount of lead relative to uranium 
19 greatest in the minerals from the locality which, on the 
basis of geological data, is the oldest 

In the case of a non-emanating, radio active mineral 
containing no thorium, in which there is reason for 
assuming that the elements of the uranium-radium series 
have reached a state of equilibrium, the activity of the 
mineral m extremely thin films measured in an electro 
scope with a large ionisation chamber 1* ibout 5 3 times 
as great as the activity of the uranium present in the 
mineral The activity of the radium itself is about 052 of 
the octiMty of the uranium, and the activity of the radium 
products of rapid change together about 2 4 times that of 
the uranium The activity of the radium b (polonium) is 
probably about o 55 uranium, and is certainly not less 
than o 5 The combined activity of the uranium, the 
radium and the radium products is therefore about 4 c; 
times the activity of the uranium alone This leaves an 
activity of only 08 that of the uranium which can be 
attributed to the activity of the four a-ray products of 
actinium It was the knowledge of the approximate value 
of this factor which led Prof Rutherford and the writor 
to conclude (Amer, Jour Set , xx , 56 1Q05) that actinium 
was not a direct product of uranium in the same sense as 
is radium 

The ranges of the four a particles expelled by the 
actinium products have been determined by Hahn, and the 
average range of the four is 5 6 cm The range of the 
a particle from radium itself is 3 5 cm according to Bragg 
and Kleeman If the particles are similar wo would 
expect that the average particle from the actinium products 
would produce about 1 6 times the lomsation of the particle 
from radium Since the activity of radium itself is o 53 
times that of the uranium in the mineral, the activity of 
the four actinium products might be expected to be 
o 52 X 1*6x4** 3 32 -uranium The number actually found, 
as has been stated above, is only 0-8 uranium, or one 
fourth of this number 

It will be noted in the above that the activity of the 
uranium is about twice that of the radium present, which 
is in good agreement with the conclusion of Moore and 
Schlundt that there are two a-ray changes in uranium if 
It is assumed that the average range of the two uranium 
particles Is about 3 s cm 

Although speculations of this sort are of doubtful value, 
the following suggestion may be sufficiently interesting to 
warrant its intrusion — if the two changes in uranium and 
the five changes in radium are each assumed to take place 
with the expulsion of four a particles and the four changes 
in actinium with the expulsion of only one a particle each, 
the conditions required by the relative activities of the 
various substances would appear to be fulfilled, and if, 
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moreover, the mass of each a particle be taken as I, then 
the indicated atomic weights of the successive elements 
are in fairly good agreement with the accepted values 
We have then uranium^ 338 5, actinium a 330 5, radium* 
2365, and radium F (lead) = 206 5 In making this sug- 
gestion I fully appreciate that I am taking liberties with 
the accepted value of e/tn for the a particle 

ft is of further interest to note that the activity of pure 
radium, calculated from the relative activity of the uranium 
and radium in minerals and the relative quantities present 
(Rutherford and Bolt wood Amcr Jour Set , xxn , 1), is 
indicated as about 14x10* times that of uranium, and the 
activity of pure radium bromide containing the equilibrium 
amounts of emanation and products of rapid change as 
about 3 x io* times uranium 

Bertram B Boltwood 

Sloane Laboratory of Yale College, New Haven, 

Conn December 17 iqo6 


The a Rays 


The a lays from radium appear to start life without 
electric charge, and subsequently become charged owing 
to collisions with the gas molecules they strike in their 
pdth It seems, therefore, worth while inquiring what 
their behaviour would be if they were liable to become 
discharged again at a later collision and to go on repeating 
this cycle during the ionising portion of thnr path Very 
possibly the a particle is capable of losing more than one 
electron in which case it would seem certain that it will 
have a greater charge at some portions of its path than 
at others Looked at in this way the problem is a 

statistical one of considerable complexity but m\ point of 
view will be sufficiently well illustrated hy considering the 
average a particle to behave as if it had the following 
constitution For a distance x of its pith it possesses an 
♦ leLtric charge e ihis is succeeded b> a distance %* 

during which its electric charge is e ' This is followed 
by a distance x with charge e, then a distance \ f with 
charge e' f and so on, repeating indt fimtilv Let the 
particle have a mass m and initial velority r u then con- 
fining our attention to a portion of the pnlh so small that 
v 9 is not appreciably diminished by the collisions which 
occur, it is easy to show that the quantity measured bv 
the electrostatic deflection as mv^jt would really be 

whilst thr quantity measured b> the Ucctro- 

ex +d t 

magnetic deflection as mv 0 je would be 1 ^ Thus 

the measurements would give correctly but the 

quanht} denoted b> ejm would be + ( j It is evident 


that the apparent value of e/m would be independent of 
the pressure at which the measurements were made since 
change of pressure changes both a and x f in the same 
ratio 

It is interesting to see whnt would happen if the a par 
tide were uncharged during one senes of portions of its 
path and earned the ordinary dectroljtir unit of charge 
c during the alternating portions If the alternate stretches 
were equal this is whit would be obtained if it were an 
even chance whether the a pirticlr escaped with or with- 
out a charge after rath encounter In this case we should 
have x-x f and c l - o, and the measured ejm would really 
bo < /201 O11 this view Rutherford’s measurements would 

indicate (hat the a particles are hjdrogen atoms with the 
normal charge instead of helium atoms with twice that 
charge 

It may well be that it is a matter of chance whether 
tfu atom struck or the a particle retains the positive charge 
after an ionising encounter but I do not wish to imply 
that this warrants the conclusion that the a partich is a 
hydrogen atom If we accept this condusion we find our- 
selves face to face with serious difficult in finding a place 
for helium in the story of radio-act ve changt but even if 
the a particle turns out to be a helium atom il is possible 
that its charge might vary periodically in something like 
the manner indicated In this cjs< the averag< charge 
w'ould have to be twice the electrohtic unit 

This kind of view has the advantage of affording a 
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reasonable explanation of why the a particle ceases to 
produce ionising and other effects at a stage when it 
possesses a much greater amount of energy than that 
which is known to be required by u positive ion to produce 
othei 10ns by collision These effects would cease when the 
uncharged particle was no longer able to become Jdritscd 
by colliding with a neutral atom The energy (about 
10-* ergs) which it then possessed would represent the 
minimum energy which an uncharged particle must possess 
in order to shake out an electron on collision With a neutral 
atom 

Even if these speculations are -ultimately disproved by 
the facts, it is interesting to note that, with such a con- 
stitution for the a ray, the experiments would measure the 
velocity corrcctl} whereas the mass, and therefor* the 
kinetic energj f , would be erroneous to the extent indicated 

Print* ton, N J , USA O VV Richardson 

Th* Effect of Radium on the Strength of Threads 

We hive carried out some experiments with cottoyi 
threads in continuation of those described by Miss Martin 
and one of us in Nature of August 17, 1905 The follow- 
ing is a summary of the results obtained — 

No difference in the effect was found when the emanation 
was continuously removed during the exposure by a current 
of air The same negative result followed an experiment 
in which it was sought to remove oxygen and moisture 
from the neighbourhood of the threads by enclosing radium 
md thi fads along with phosphoric anlmlnde in a tube 
from which the air w u> exhausted, some iulIiIIic sodium 
bong afterwards heated to fusion in 1 side tube 

W hi n threads or a pitie of filter paper, after exposure 
to indium ore dv< d wnh iiHlhylone blue, the exposed part 
is found to tike i deeper colour than the rest This is 
given as a t* st for the presence of oxyccllulose 

A series of three-day exposures was made at increasu^ 
distances from the radium the effect was found to be** 
come inappreciable at 18 nun distance When the weaken- 
ing produced was plotted against distance, the curve showed 
a corner at 9 mm , suggesting the similar feature found 
b\ Prof Bragg and others on the ionisation curves of 
a ravs to mark the end of the effective range of one set 
of ra\s 

A comparison under the microscope of the brok* n ends 
of exposed and unexposed threads showed that the fibres 
in the former case were straight up to their ends, while 
the unexposed fibres were curled back on themselves This 
would ir J ‘cate a loss of elastic quality through the action 
of the J L McKee 

W B Morton 

Ql. December 27, 1906 

T the Sea Coast by Earthquakes 

long discussed by geologists concerning 
the v the land by earthquakes has been miprc*- 

mviIv 1 by rcicnt events In the San brmusco 

Argonau of November 3 1906, Prof H D Curtis, of 

the D O Mills Expedition of the Lick Observatory at 
Smtiigo Chile reports that the harbour at Valparaiso is 
now 10 fret shallower than before the earthqu ike of 
August 16 1006, and he concludes that the movement was 
mainly vertual In the Bulletin of the Geological SoctHy 
of America for Ma> 1906, Messrs Tarr and Martin give a 
memoir on the changes of level at Yakutat Bav, Alaska, 
produced by the great earthquake of September 3-20, 1899, 
two of the most ternble shocks of which occurred on 
September ro and 13 l he investigators prove eonclusiveh 
that nn uplift uiturred extending along the whole Yakutat 
coast for more than a hundred miles, the maximum move 
merit jn Disenchantin' nt B tv being 47 feet 4 inch* s Lp 
lift* of 7 feet to 20 feet were common, while slight sub- 
sidences also occurred in a few places 

In view of these facts how c in inyorn claim that the 
earth is entirely solid and deny the, vertical movement of 
<h( land under earthquake forces as is done hy Prof Suess 
In his gre it «york on “ The F ice of the Tarth **? 

T J J StF 

l S Naval Observatorv Main Island, California, 

Du ember 8, 1906 

NO 194O VOL 7 ^] 


Imp observations of Messrs larr and Martin in Yakutat 
Bay undoubtedly fomi a valuable addition to the knowledge 
we possess respecting sudden adjustments 10 the earth’s 
crust 

In September, 1899, a portion of the west coast or 
Alaska was shattered Fault lines were created or ex- 
tended, and the displacements along these lines have been 
measured On January 31, 1906, off the coast of Columbia, 
and on April 18 of the same year In Central California, 
rock movements similar to those at Yakutat were recorded 
Every world-shaking earthquake— and there are about sixty 
of these per year— -is an announcement of a molar move- 
ment Wc do not know the magnitude of the masses in- 
volved, but from measurements like those made by Messrs 
Larr and Martin we may estimate them as being repre- 
sented by one or two million cubic mile9 of rocky material 

J M 

Emerald Green Sky Colour 

Tnh account of the colour of the sky on December 10, 
1906, sent by your correspondent from St Moritz closely 
resembles an experience of a friend and myself on 
Dt comber 27 

We were returning from a geological ramble to the west 
of Crediton, in Devonshire, and were walking eastward, 
while bihind us arid gradually overtaking us there had 
been for several hours a thick snpwstonn which lat'r on 
w is tu envelop us Between three a d Tour o’clock in the 
aft* moon wc remarked the peculiar appearance of the 
ski , in vour correspondent’s phrase there was instead 
of the usual blue 1 fairly 1 irge expanse of vivid emerald 
gmn ” I may idd that the ground wjs everywhere whit* 
from previous snow 

It will be seen tint the conditions in r Devonshire on 
Dei ember 27 correspond as regards time of day, point of 
compass, and st Uc of atmosphere with those observed nt 
St Moritz on December 10 

With J \V Noble I shall await with'niuch interest the 
explanation F G Con ins 

Exeter 

Perfception of Relief by Monocular Vision 

1 nr following fait seems to show that the aperture of 
the pupil plays in important part in the perception of 
relief hy monocular vision 

When a polyhedron made of wire is looked at through 
a small pin-hole pierced on a piece of card and the pin 
hole is moved about slightly the polyhedron seems to 
rotat* a little nbout an axis perpendicular to the direction 
of motion of the pm hole The effect is most remarkable 
hy lamplight, when the pupil is more dilated than it is in 
broad daylight T Terada 

Swence College, Imperial University, Tokyo, 

November 15 


THE GEOLOGY OF THE GERMAN 
ANTARCTIC EXPEDITION 1 

T HE most striking geographical achievement of the 
German Antarctic Expedition was its determin- 
ation that Antarctica occurs farther north in western 
Wilkes Land than had been inferred by some authori- 
ties from the work of the Challenger Prof von 
Drvgalski and Ins comrades have re-established faith 
in Wilkes’s Termination Land, as from their Kaiser 
Wilhelm Land they saw high land to the north-east, 
only nbout one hundred miles from the site assigned 
by Wilkes to h.s Termination Land The most fully 
nnestigited locality in the newly discovered Kaiser 
Wilhelm’s Land is the Gaussberg^ a basalt mountain 
on the southern shore of the bay in which the Ga*m 
reached its farthest south 

1 " Deutsche Slid polar Expedition 1901-1003 f Edited by Erich von 
Dry gal ski II Band Kartographie Geologic, Heft 1 Pp 87, 1 map, 
8 pWs. (1) E von DrygaUkt Der Gauvberg, wine Kanierung und lofle 
Forroeo (a) E Philippi Geologuche Be*cbrflbung do* Gau*sberff**> 
(a) R Reini*cb Petrograpbiicbe Beachrelbung d*r OauMberg Geatcine 
(Berlin G Reunor, 1906 ) Puce marks 
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expedition \ bet n determined by .1 succession of step faults pai allcl 
reports "*»V 3evoted"to "a^fufi descnouon of tiie geo- ] to ,he coast, a s.ructurc^h.ch Prof Sues* describes 


• r rM 


The first part of the second volume of the ex 
is devoted to a full description of t 

S and geology of the Gaussberg It Includes 
nemoirs A detailed account of t he geography 
of the mountain is given by Prof von Drygalski, in ' 
which he describes its form, position, and glaciation. 
The most interesting part of von Drygalski ’s report 
deals with the glaciation and the forms of the moun- 
tain The inland ice from Antarctica abuts against 
the southern slope of the Gaussberg, although fls a 
rule its junction with the inland itc is hidden by ice 
of local origin The mountain is 370 metres in 
height, and jt was at one period completely over- 
ridden by ice from the south , and the admirable 
photographs which at company Dr Philippi’s report 
illustrate the subdued glaciated contours of the whole 
mountain Some moraines occur on it, and indicate 
transport from south to north 
The valleys upon the flanks of the Gaussberg are 
not due to erosion, but are depressions between the 
lava streams or along lines of rapid weathering In 
his description of the mountain, Prof von Drygalski 
obviously writes with great restraint to prevent in- 
fringing on the geological report 
contributed by Dr Philippi, whose 
memoir is accompanied b\ a series 
of excellent photographs of the 
mountain, its moraines and its 
lavas The whole mountain is com- 
posed of volcanic rocks, which are 
described in full petrographic detail, 
accompanied by analysts and illus- 
trations, by Dr R Romisih, of 
Leipzig *]he rocks ire Jeucite- 
b i salts and Icucite-basalt tuffs, rich 
in glass The only other indigenous 
rocks occur as inclusions in the 
lava , they are nodules of olivine and 
fragments of pyroxene-gneiss and 
pyroxene-granite, which appear to 
indicate that a platform of piulomc 
rocks occurs at a compirativclv 
slight depth below the basdts 

The age of the mount un is 
doubtful, but appears to be htc 
Caino/oic Dr Philippi suggests 
that the eruptions may have bigun 
in the Pliocene, and, in his opinion, 
they v ere either late Pliocene or 
Pleistocene The loiul glaciers 
Dr Philippi describes as com- 
paratively unimportant in their development Erratic 
blocks from the inland ice that once covered the 
whole mountain are scattered to its summit The 
erratics include boulders of granites gneiss, amphi- 
bolites and other crystalline schists, with some 

S uartzitcs, $ indstones and conglomerates They m- 
lcate the continental structure of the land to the 
south The section of Dr Philippi’s report which is 
probably of most general interest discusses to which of 
the two coast il Ivpes this land belongs According 
to Reiter’s well-knoun suggestion, Wilkes’ Land is 
of the Atlantic type, while Victoria I and, as the con- 
tinuation of the New Zealand line, is of the Pacific 
type The evidence avulable from Cape Adare and 
Kaiser Wilhelm Lind suggests that all the inter- 
vening coast is of the Atlantic type According to 
Dr Philippi, Victoria Lind is the same His con- 
clusion rests on two considerations Firstly, Victori i 
Land is a plateau land, and when Suess originally 
distinguished the Atlantic and Pacific coast-types he 
regarded coastal plateaus as confined to the Atlantic 
type The coast of northern Queensland is, how- 
ever, in part a plateau edge, but it may be retained 
m the Pacific type, as Us characters have probablv 
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is characteristic of the Pacific type 

\ T o doubt these inner step-faulted coasts of the on- 
hmg suis of the Pacific are younger than thd outer 
folded coast of the mam o tern, and it may be con- 
venient to separate them as secondary Pacific coasts 
If so, then Victoria Land may be described ns having 
a secondary Pacific coast, like the southern end of 
New Zealand and the eastern coasts of Australia , 
and the outer folded Pacific coast may then have 
passed from the middle of the South Island of New 
Zealand eastward towards Graham’s Land along a 
line which is still unknown, and has perhaps been 
completely destroyed , . , 

Unless the Pacific coast type is to be so re defined 
as to assign an Atlantic Mructure to much of the 
Pacific coast, no adequate tectonic re ison has been 
yet advanct d for the removal of Victoria Land from 
the Pacifh group The second argument for this step 
is petrographic Bocke and Prior have both sug- 
gested that the Pacific and Atlantic types of coasts 
are rharu tensed, not onlv by different tci tonic struc- 



Fig j —Edge of the Inland Ice and Moraine* at the north western corn« of theGauwberg 


tures, but bj different groups of vok . me rocks The 
\olcanic rocks erupted along tin I acific folds are 
richer in sihci llumma, soda, and magnesia, and 
the volcanic ro<ks discharged from the fractures along 
the Atlantic shores ire n< her in potash, lime, and 
iron oxides The char irteristic volcanic rocks of the 
Pacific arc rhjoliUs dacites, andesites and acid 
basalts Those characteristic of t.ie Atlantic are 
tnehytes, phonohtes, tephntes, and basic bisalts 
lhc affinities of the volcanic rocks of the southern 
end of New Zeilmd and of Cape Adare are with 
the Atlantic group As a rule, the distribution of 
lieckf and Prior’s petrographic tv pcs coincides to i 
rem trkable extent ruth Suess’s two tectonic divisions 
of thr coasts of the world , but the petrographic and 
tectonic fcatuns do not appear to coincide univ< rsallv 
and it is doubtful whether the former is as suitable 1 
taxonomic character as the other 

lhc Gaussberg atca, situated as it is at the western 
end of Wilkes Land, is of such special mt* n st th it 
it is unfortunate that circumstanci s pt« wilted tn< 
German txplorers from reaching a widu extent < 
hnd as these nv molrs show th< high qu ilitv i 
thoroughness of thc*r work i 
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COTTON CULTIVATION IN THE UNITED 
STATES Ot AMERICA 

A RECENT event the results of which may be of 
far-reaching- importance was the visit of the 
commission appointed by a number of representative 
cotton-spinners 41 to make inauiry on the spot so as to 
ascertain, as nearly as possible, the cost of growing 
cotton, and the economic conditions under which it 
is produced in the cotton belt of the United States 
of America, also to investigate the methods of 
ginning, baling, marketing, and transport of the 
product ” 

The report of the commissioners is of great interest 
as affording a critical surve> of the methods of cotton 
cultivation practised in the United States, regarded 
from the standpoint of the spinner Moreover, the 
fundamental problems facing cotton-growers in all 
parts of the world are essentially similar — to obtain 
the greatest quantity of good-quality cotton at the 
lowest cost, to keep in check pests, and to market the 
product in the best condition 

I he lines along which these problems have been, or 
are being, solved in the countrv which at present pro- 
duces some three-quarters of the world’s total com- 
mercial cotton crop are of the greatest practical in- 
terest in all cotton-producing countries, actual or 
potential, because the average price at which American 
cotton can be placed on the market is the ultimate 
standard of comparison for their own efforts 

It is clear, in the first place, that the United States 
suffer no restrictions from want of suitable land 
Texas alone i$ estimated to possess sufficient land to 
produce annually 30,000 000 bales 1 of cotton The 
average commercial crop of the world is now ubour 
X7, 000, 000 bales, to which the United States con-> 
tribute 10,600,000, Texas producing about 3,1x10 000 
bales Labour conditions in the cotton belt, as well as 
the recent movement in favour of 44 diversified farm- 
ing,” are opposed to great extension of the acreage 
under cotton, and a larger output would appear to de- 
pend on increased production per acre 

Shed Sflfctjon — The first place in the practical 
methods proposed to attain this end is given to seed 
selection To those acquainted with the work of Dr 
Webber * , nd other officers of the U S Department of 
Agrict «md the wonderful activity of the depart- 
ment ' ^mating agricultural literature and 

advic surprising to find that 44 this is 

a po’ -ctle attention has been paid, no 

of knowledge,” but, as is pointed 
' 4CV* nnection, the small negro farmer still 

grow portion of the crop, and 44 it is difficult 

adeqi to describe the slip-shod and primitive 

methoas> which he employs ” It must be remembered, 
too that this report does not deal with 44 Sea Island ” 
cotton, and that the caieful work on seed selection 
which has made the cottons from Colonel Rivers’s 
and other estates world famous is not under 
criticism 

Seed selection conducted on trial plots in an experi- 
ment station or in a nursery with a trained staff is 
tedious and arduous enough, but the practical difficul- 
ties are increased a hundredfold on estates with labour 
of a low order of intelligence Other practical obstacles 
are also encountered The first picking is generally 
regatfftd as yielding the best seed, but frequently the 
farmer has mortgaged his crop and sold in advance 
bojji seed and lint of the first and second pickings, and 
uses seed from the third and worst picking from which 
to raise the next year’s crop Ad\ances have, how- 
ever, been n^ade, and two general principles are enun- 

1 Th« weight of » bale of cotion h taken throughout ai 500 lb 
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ciated Where labour is abundant: the aim should b$ 
to select plants maturing over a comparatively long 
period and giving a large number of pickings Where 
labour is scarce the selection should be of plants which 
ripen all their bolls as nearly as possible at the same 
time Two examples are quoted “ Texas Oak n 
(said to give the greatest yield of upland cotton) give# 
10 per cent of the total yield at the first picking and 
40 per cent at each of the second and third picking# 
On the other hand, the variety 44 King ” yields 40 per 
cent at the first and another 40 per cent *at the second 
picking only a fortnight later 

Fertilisers — In the eastern States (North and 
South Carolina, Georgia, and Alabama) of the cotton 
belt careful attention has been directed to the use of 
manures, encouraged, it is suggested, by the phosphatic 
deposits in the neighbourhood of Charleston Between 
1879 and 1905 the average yield per acre in these States 
increased by 35 2 per cent , whilst in the western 
States the increase during the same period was only 
4 2 per cent 

Cuitivation — T he negro fanner appears to be 
largely responsible for the very slow progress effected 
in this direction Much land is still cultivated on the 
44 share system,” with all its consequent disadvantages 
Improvements in cultural implement# have been very 
rare, and the great desideratum is still an efficient 
cotton-picking machine, this operation alone costing 
now about 2^ cents per lb of lint— practically a quarter 
of the total cost of production 

Pfsts — The cotton boll weevil (inthonomus grandis) 
is the most serious of all the Americm cotton pests 
It now infests about one-third of the cotton area, is 
advancing at the rate of fifty miles per annum, and re- 
duces the crop to about one half in attacked areas 
The loss due to it in Texas alone in 1^)04 was estimated 
nt 2 2 000,000 dollars Clean cultivation, the burning 
of old plants, and the establishment of early maturing 
and resistant varieties bj seed selection work appear 
the most promising methods for dealing with this 
formidable pest 

Ginmno — I he saw'-gin, first invented by Whitney 
more than a century ago, still holds the field bv virtue 
of its large output, although its defects are well recog- 
nised Interesting information is afforded on other 
types of gins, still more or less in the experimental 
stage 

Buing— T he bad qualities of the American cotton 
bale are notorious, and the commissioners quote as 
44 none too severe ” Judge Ogden’s description of it at 
the Washington Conference of Spinners and Planters 
in May last as 44 a dirty, damaged, disreputable, water- 
soaked, wasteful, slovenly, clumsy, highly inflammable, 
turtle-backed package ” 

The American bale has a density of only 32 lb per 
cubic foot, as opposed to 37 lb and 56 lb for Egyptian 
and Indian bales respectively A bale with a density 
of about 40 lb per cubic foot is recommended, and other 
improvements advocated in regard to packing, &c , 
which, if earned out, would, it is estimated, result m 
a saving of about 1,000000 1 annually , chiefly in cost 
of freight 

The principal recommendations and criticisms con- 
tained in the report are worthy of serious consideration 
in all countries engaged in the cultivation of cotton 
An effort may soon be made to put them into practice 
in the United States, as owing to the action of the 
cotton growers’ associations in attempting to control 
supplies, a proposal is under consideration for English 
spinners to establish plantations in the cotton belt, and 
a second comnnssiomhas already left England to select 
a suitable scene of operations 
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* NOTES 

TB* pr*v«k nc« and treatment of Insanity have been 
tee eubjeet of much consideration recently , but It appears 
from a letter by Prof Clifford Allbutt In Wednesday *« 
TiiHt t that though our system of public asylums is honour- 
able and humane in intention, it ii in a scientific sense, 
a gigantic muddle In fact, our management of Insanity 
is, scientifically, a chaos " Muddle ! In England, and in 
England aloqe, we muddle with complacency Now to 
muddle Is to labour with effect* without regard to causes 
Thus jt is that we strive with the * unemployed ' , thus 
that we ^trivc with commercial Incapacity , thus that we 
strive with educational failures, and so forth , 1 com- 
promise * being with us not the word for adaptations but 
for supineness We pile up hospitals, sanatoriums, 

sick asylums, home$ for incurables, colonies for epileptics 
and idiots, at vast cost direct and indirect, and wealthy 
persons make bequests, sometimes even liberal bequests, 
to suth purposes ; but whnt testator leaves money to an 
Organisation of research by physicians and pathologists into 
the sources from which this frightful and manifold de- 
struction pours forth with an absolutely, and perhaps with 
a relatively, augmenting volume? (I mu^t not seem to 
forget the Lister Institute or recent gifts to the Cancer 
Fund , but of the general truth of my statement your own 
reports of bequests from day to day are sufficient testi- 
mony ) No wonder that, thus ignorant but beginning to 
* wake up/ we run to the nearest plausible short cuts — 
to qu ickerv and to hand-to-mouth remedies which arc no 
remedies — rather than to the laborious investigation of 
origins and accelerations If fifty vears ago a tithe of the 
money expended upon the chanties which are fighting at 
heavy odds with consequences had been spent upon know- 
ledge, and this knowledge had been applied to preven- 
tion by a Ministry of Health instead of, as in its present 
Imperfection, by a secondary department of some other 
office, by this time half of our expenditure on these melan- 
choly results of our ignorance would have been saved, and 
the saving would be rapidly multiplying itself ” Prof 
Allbutt urges that hospitals should be established for re- 
search into diseases of the nervous system certain wards 
or wings being provided for the insane The staff of a 
hospital of thi3 kind should consist of young physicians 
intellectually mature and highly and variously trained 
Only when continuous and critical observations have been 
made under scientific conditions will it be possible to begin 
to create a classification of diseases of the nervous system 
by pathological affinity to displace the classifications which 
now are admirable only or chiefly for logical and meta- 
physical ingenuity 

D* N L Britton, director of the New \ork Botanical 
Garden, has b^en elected president of the New York 
Academy of Sciences 

A paper by the Duke of the Abrtizzi upon his expedition 
to Mount Ruwenzon will be read at a special meeting of 
the Royal Geographical Society on Saturday, January 1a 

Mr Sydney S Hough, IRS, chief assistant in the 
Royal Observatory, Cape of Good Hope has been appointed 
His Majesty’s astronomer at that observatory on the 
Retirement of Sir David Gill, KCB, F R S 

Th& honorary treasurer of the Imperial Cancer Research 
Fund has received from Mr and Mrs Biachoffsheim the 
munificent donation of 40,000! on the occasion of the 
celebration of their golden wedding 
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Af the annual banquet of the Institute of Chemistry of 
Trance a few days ago, it was announced in the name of 
the Minister of Public Instruction that the French Govern- 
ment ha* drawn up a decree giving academic recognition 
to thd profession of chemical engineer 

Th® Kew Bulletin announces that Captain A T Gage 
has been appointed superintendent of the Royal Botanic 
Gardens, Calcutta, and director of the Botanical Survey 
df India We learn from the same source that Dr D H 
Scott, F R $ | has relinquished his post of honorary director 
of the Jodrell Laboratory, Kew, which he has filled with 
great distinction during the past fourteen years 

A movement has been inaugurated by the professors of 
the National Museum of Natural History in Paris, with 
the approval of the Minister of Public Instruction for the 
erection of a statue of Lamarck in the Jardin des Plantes 
Subscriptions to the fund which is being raised ma> he 
sent to M Joubm, secretary to the committee, 55 rue de 
Buffon, Paris 

TIif Afcro Club has arranged for an exhibition in con- 
nection with the International Motor-car Exhibition to be 
held at the Royal Agricultural Hall, London from April 
6-13 next Prizes to the value of 350! are offered by the 
proprietors of the Datly Mail for model flying machines, 
and full particulars as to the conditions of the competition 
may be obtained from Mr Harold E Perrin Aero Club, 
166 Piccadilly, London, W 

It is stated in fngmecnng of December 28 190b, that 

the German Railway Union lias presented to the Science 
Museum at Munich an exact rt production of 41 Puffing 
Billy,” the oldest locomotive in existence, now preserved 
in the Victoria and Albert Museum 1 he Munich engine 
is an exact counterpart of the original, and ha*, been tested 
under steam, whm a train loid of 38$ tons was hauled at 
upwards of six miles per hour The work was carried 
out at the central shops of the Ro\ al B ivarian Mite Rail- 
ways at Munich 

We learn from Sctenet th it Pi of H b Osborn has 
declined the secretaryship of the Smithsonian Institution 
to which he was elected bv thf r* gents on December 4, 
1906 In a letter to the Chancellor of the institution, Prof 
Osborn explains why he is unable to accept the post pf 
secretary Chief among these reasons is the fact that he 
is nearing the completion of several monographs and books, 
the prosecution of which is dependent upon the collections 
which he has brought together in New York and the staff 
of tr uned assistants who are working with him 

A siecial repoit from Berlin in the Pall Mall Gazette 
of December 28 iqof), described some wireless telephony 
experiments which have been made by Prof Slaby, who 
claims to have solved successfully the problem of wireless 
telephony which h ^ been so often attempted The trials 
took place over a distance of forty kilometres between the 
headquarters of the Wireless Telegraph Co in Berlin 
and the wireless station at Nauen The microphone was 
connected to a wire rising about six metres above the 
roof, and both figures and a sentence of extrenu phonetic 
difficulty were received and repeated back without error 
and very clearly heard Prof Slaby claims that no 
appro ich to forty kilometres has ever been tried before, 
and that his success is due to the isolation of the micro 
phones md rhe “ damping ” of all foreign vibrations We 
do not know the greatest distance over whuh Mr Paulsen 
lias successfully conducted his wirelmx tdrphonv ind we 
sh ill wait with interest to sec what developments mav 
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take place ver) shortl), rib some marked advHmc may 
surely be expected when the results of the '^pfpttfjmrnts of 
two such investigators as Prof Slahy and Mr Paulsen 
become full) known 

1 hf ruent experience of the London County Cpuncil 
tramways under Arctic conditions has not strengtherftll the 
arguments of those sections of the public ahd engineers 
who are nil for the abolition of the overhead systfco in 
favour of the underground concHnt system Granted thnt 
the conditions which caused the senous interruption of 
traffic last week are not usuil and were not expected, it 
is still hard to account for the unpreparc dness of those in 
charge of the London C ountv Count il tramways In hippy 
contrast to this comes the news of the capabilities of the 
overhead system in Liverpool where not only was the 
service maintained without mishap, but the trams wero ol 
greit assistance in clearing away the snow by drawing 
trollies of salt over the citv, thus enabling the salt taKe 
distributed ripidly, and making it easy work for the fire- 
men to wash down the streets ufterwards Wolverhampton 
also suffered by not having an overhead system of tram- 
ways, and the servire had to be discontinued We hs>te 
not vet heard of any case where an overhead 6 y stent lOf 
tramways in Fngland has failed owing to the recent snow, 
so th it, at a time when the telegraph wires arc being 
broken down bv snow and b) the force of the gales we 
have been experiencing latch, it speaks well for modern 
overhead trumw ly practice that »t should have passed 
through the ordeal so successfully and once again helps to 
prove that the supposed dangers and disadvantages of the 
overhead svstem are more fancied than real 

\ corri si omji xt, writing from Iorbiy states that on 
December >0 1000 (full moon) and more particulailv on 
Dei ember 30 from 10 pm to it pm she observed a 
remark ible lunar halo The moon ippiarid in the centre 
of a pelluud patch of sky 1 ni losed by the halo, which 
meisund at least four times the moon’s appan m diameter, 
and in this cle ir in 1 mirror our correspondent 

saw 1 refaction *• moon 

We learn from the Ptptu r Aftfi/ that the Dooars’ 
Planters’ Association 1 r^ently disiussisi the subject t>i 
inulari 1 and blmk-water fever The meeting viewed W4th 
grint concern the aharming prevalence of malaria and 
black water fever in tin western Dooars and was of opinion 
that all possible steps should be taken to inquire into these 
diseases with i view to thick them Tin issouition is 
(onvinred that the report of the commission on milirii 
to the Koval Societv dvted iqoa goes to t hi root of the 
evil and that the \nophelts mosquito, which is found in 
largo numbers in the Dooars is the cause of the prev 1 
lence of mnlariu ind btick water fever and that no tunc 
should bt lost before tackling the question scientifically 
As a prelunm irv the Indian Tea Association of Calcutta 
ind I undon is to be asked to move in the matter, and the 
nssociition will also address the loral Government and 1 he 
Government of I ndi t on the subjilt and the Home 
f overnment through the lea \ssociation 

■* 

1 HE most unpotlant item in the Novembct (njo 6 ) issue 
of the T tttorian Vahirahst is a paper bv Prof Baldwin 
Spencer on einu rein u ns from King Island Bass Strut 
Definite information as to rhe former existence of an emu 
on this isl uid is to hand and since the bones recently 
discovered indicate a bird of smaller size than Drowatus 
atcr of Knng&oo Island, the name /> mnwr is proposed 
for the new species 
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We have to ac knowledge the receipt of 6 copy of part (l 
(vol 1 ) of the new journal ExpertmentetU «*# 

Morphologte t published at Leipng* and edited by Mr 
Hermann Braus, of Heidolberg In the firtf article Mr 
O Bender describes a case of ** hypemieUsm ** Itv art 
edible frog, in which the abnormality takes the form of 
an additional hind limb, and discusses the mbrphoJogicrtl 
conclusions to be drawn therefrom The secorid fcrttcle* "by 
the editor is devoted to the mode of development of the 
forc-hmb and operculum in the larva of the fire-belliod 
toad (Bombinator) 

“ Some Problems of the Sea " forms the title of the 
presidential address delivered by Prof Hcrdmtfn to the 
meeting of the T iverpool Biological Society held on 
October 26, 1906 After alluding to the frequent periodical 
local variation in the constituents of the plankton and the 
endeavours which have been made to ascertain the actual 
or relative numbers of organisms inhabiting a given area 
in the sea the president proceeded to institute a com- 
parison between the littoral fauna of Ceylon and that of 
the Maidive Archipelago Tn explanation of)certain differ- 
ences of these two faunas, Jt is suggested that U may be 
easier for a shallow-water, tioft-pelaglc species to reach 
Australia from India by way of Malaysia* rather than cross 
the open sea sepuratmg Ceylon frofci thesMaldives 

Tut first part ofr the sixth volume of Attnotahones 
Zoologtcac Japonensts opens with an account of a new 
Japanese salpeid provision illy referred to the genus 
Cyclosalpa, b) Mr \V b Ritter Although only a single 
specimen, taken in Suraga Bav, is forthcoming this Is 
amply sufficient to demonstrate the marked distinctness of 
the new form Until exmipks of the aggregate generation 
are available the full affinities of the species cannot be 
determined Its most obvious features are the straight 
Intestmi the great number of the muscle-bands which 
exceed those of ill other forms except one Salpa and the 
fact that tinny of these bands extend right round the body 
In the litter respect the new form tends to minimise the 
differences separating the Doliobdse from the Salpldae 
Hie other papers in the same issue deal respectively with 
J ipanese butterflies, cockroaches, nnd ascidians 

Since very little is known in regard to the segmentation 
of the ovum among mammals, workers in embryology’ 
should welcome a paper by Mr M Kunsemuller in the 
7eUschnft fur 'WtssenschaftUchc Zoologte, vol lxxxv , 
part 1 on this stage of development in the hedgehog 
Comparisons are made between the segmentation in this 
spccKs and other mammals in which it has been observed 
A second article in the same issue deals with thft early 
stages in the development of the grass-snake, from the first 
appearance of the pro-amnion to the close of the ammotic 
stage The paper ends with a rt&unul of the present state 
of our knowledge of snake-dcvclopment which is. st/II verv 
Imperfect Regencratiop in poLchcete worms forms the 
subject of the third article, bv Mr P Ivanoff, of St 
Petersburg Appirently the article was written previous 
to the issue of Nusbauin’s paper on regeneration in Nereis 
m 10I lxxix of the ^ame journal, but its publication was 
delayed by the necessity of translation Some of the 
author’s conclusions have thus been anticipated Among 
other curious examples of regeneration, Mr Ivanoff mentions 
one case in which an amwlad developed a complete func- 
tional head at each extremity of the body In the fourth 
article Mr h Vejdovsky resumes hjs discussion of the 
hsemauxL theory as illustrated b\ the vascular system of 
worms 
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With regard to the naming of plants of Lessoma re- 
ceived from The Antarctic region, Mr* and Mrs A Gepp 
note In the journal of Botany (December, 1906) that 
anatomical investigation discloses a distinction between the 
specimens from Cape Adare and Coulman Island and that 
from the South Orkneys The former receive# the name 
of Lss^gnta grandifoha t the latter L simulans 

In vol xvi of the Transactions of the South African 
Philosophical Socaely is a paper by Mr L P^rmguey on 
petroglyphs of animals and men ip South Africa con- 
sidered in relation to those found in northern Africa He 
points out that two kinds of workmanship are found in 
Algeria and the Sudan — line engraving and dot engraving, 
the former being apparently much older, ns prehistoric 
animals now extinct, such l^^jubalus anttquus are re- 
presented with great fidelity differences of tech- 

nique exist in South Africa, and w*^author argues that 
they afford evidence of a pre Bushman race akin to the 
aborigines of the north , but he is evidently a zoologist, 
not an anthropologist, and it is clear that more material 
is needed for, comparison , as well ns definite archaeological 
data, before the views set forth in this paper can rank as 



Roclc engraving (chalked to show clearly) of a Gemsbok checking itself 
white at full speed, 

more than mere conjectures The article is well illus- 
trated by ten figures, of which one is reproduced here, the 
author remarks that it represents a gemsbok checking 
itself at full speed before an object intended to alarm it, 
but it does not seem necessary to assume more than a 
chance connection between the figures The petroglyphs 
were chalked over for photographic purposes , this intro 
duces an element of uncertainty which it would be well 
to eliminate 

On the subject of diseases of palms Mr I J Duller 
contributes a paper to the Agricultural Journal of Indta 
(vol 1 part iv ) recording three diseases that have come 
under his observation in India In the first case the in 
ftoreuccnces of bo(el-nut palms were destroyed by a Phyto 
phthora causing what is locallv known as “ kale roga ' 
or black rot, in another a bud-rot disease of palmyra and 
cocoa-nut palms in the Godavari district wis traced to a 
fc’ythium The so called betel nut plague occurring in 
Sylhet was more difficult to diagnose but the author refers 
it definitely to n fungus attacking the roots, and the clamp 
connections In the mycelium point to Its being a bastdio- 
myccte Detailed descriptions are given and rum did 
measures suggested 
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The latest addition to the strics oi German pamphlets 
on the p«d<^g$cs of the n ltural sciences published b> 
I 1 G TeUbher of Leipzig, deals with the subject of a 
scheme for teaching nature study in schools The author 
Dr r Henklor, reviews srvoial schemes advocated bv 
master# of pedagogy and instructors in natural histo^v 
before elaborating his own svllahm During the first stage 
for small children, extending over thiee coursOfe^U is sug- 
gested that interest ill nitutal ohjnls should pe'&roustd b\ 
imaginative or personified presentment, and observation 
be coordinated with f 11 ts of rvorvdiv life In the serond 
stage botanv and zoology would be taught is independent 
subject#, frie essenti d id* ft being to stimulate the faculty 
of inquiry bv studying purpose and c uise 

Mr Maicoim Hi RR has wrni* n for th* Kent Coal 
Concessions Ltd , a popular introduction to the study of 
the geology of the south-eastern coalheld It contains in 
simple langu ige a coni ise explanation of the principles of 
geology sufficient to enable shareholders to follow intelli- 
gently the significance of the various borings tarried out 
under the auspices of the companv 

In the Fngirteiftng Magazine (vol \x\n No there 
is au admirably illustrated article bv Mr trank L Hess 
on the \oik tin region of Alaska where lodi tin was dis 
covered m i<KM Should Ihe lode deposits b< shown to 
contain sufficient tin to pay for working, they will have 
many advantages over placer deposits inasmuch as mining 
would not have to bo contimd to the short open se ison 

The transactions of the Institution of Engineers and 
Shipbuilders in Scotland (vol 1 pirt 11) contains an 
interesting paper bv Mr Hugh < -unpin II on suction gas 
engines The introduction of the suction gas pi mt in 
vented in 1894 is causing a gn d<r revolution in pi act ice 
than has occumd in connection with the development of 
large gas engines which an mainlv used it the presmt 
time in conjunction with blast futnicp gas Its verv high 
economy, extreme sunpluitv its tie inline s$, and the small 
amount of space it occupies are sufiicient to commend it 
to # power users 

A paper read bv Mr Henrv bowler before the Institution 
of Mechanical fngincers on December 14 190O dealing 

with the lighting ol railu cv piemises, contained much in- 
formation of \ line to engineers generally Ihe lighting 
on a railway is chiefly provided bv means of oil g is or 
clectricitv gn-* be mg proh iblv the most general tlluminant 
Tn most pi ices it his been able to hold its position owing 
to ihr introduction of me wide scent mantles Ihe cost of 
in iintainmg an incandescent m intle for a vear to June 
1906, is shown to hue been is follows • mantles ^ 2 °d 
chimnevs 1 2yd forks u ^yl and w iges is 4 t t>d per 
annum 

In a recent note (p 1 S 1) attention was duected to the 
recent rent w tl of experiments with Count Zeppelins I itest 
urship on the I eke of Conbtance \n account of these 
new experiments u given by Dr Wilhelm Krebs m Pav 
Wdtall lor December 1^ 1906 Iht, 190O 7 fppehn nr 

ship like its forerunncis, consists of tightrm sepirib 
cortiji irtments or st pirate balloons supported on i rigid 
cvlindnuil aluminium framework, the whole being istd 
in a covering of balloon silk The rigiduv bung snored 
bv ih< framework the use of an internal b dlntu t ’ i- 
dispensed with Ihe whole airship is uS hkiks long by 
11 metres high ind euh of the two c ers c in hold lorn 
persons besides having 1 sep irah fnolot 1 In tuilmi 
states th it with both motors, working simnlt wu mistv c 
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Speed of 15 metres per second, or 54 kilometres per ^our, 
can be maintained for sixty hours with the quantity of 
benzene the machine will carry With one motor alone 
working a speed of 11 metres per second would be main- 
tained for xao hours The advantages of the Zeppelin air- 
ship are more Or less counterbalanced by the present 
necessity of using a sheet of water for starting and land- 
ing Apatlrfrom the uses of such a machine in warfare, 
its a pp I icaflcti 3 Jn time of peace to the meteorological 
survey of the atmosphere are contemplated 

An interesting but highly mathematical memoir by Prof 
Karl Pearson and Mr J Blakeman on 4( A Mathematical 
Theory of Random Migration M has just been issued b> 
Messrs Dulau and Co (Drapers’ Co research memoirs, 
biometric series, lii ) fhe problem dealt with is, in 
simple terms, the following — given that a large number 
of individuals move by successive straight steps of length l 
in random directions, starting from one and the same 
point, required to find their distribution after n such steps 
The solution, which is obtained in terms of Bessel func- 
tions, is applicable to such practical problems as the in- 
filtration of mosquitoes into a cleared area, or the recovery 
of a habitat by a species which has been driven out owing 
to temporarily unfavourable conditions Prof Pearson 
obtained some assistance in the solution of the problem 
through a letter addressed to our correspondence columns 
(vol Ixxli p 294, July ay, 1905) , Lord Rayleigh directed 
his attention (tbtd , p 318) to the fact that when the 
number of steps n is very large, the problem becomes 
identical with a problem in sound , and Prof Kluyver pre- 
sented a memoir on the subject to the Royal Academy of 
Sciences of Amsterdam (Proceedings, October 25, 1905) 
Reference should, we think, have been made, in the intro- 
duction to the memoir, to the address delivered by Major 
Ross “ On the Logical Basis of the Sanitary Policy of 
Mosquito Reduction ” at the St Louis Congress of 1904 
(British Medical Journal , May 13 1905) This contains 

the first published discussion of the problem, with especial 
reference to its most important practical application and 
suggests a simple approximate solution in terms of the 
binomial series • 

An investigation of the temperatures obtainable by the 
use of solid carbon dioxide under different pressures forms 
the subject of a paper by Messrs John Zeleny and Anthony 
Zeleny in the Physical Review (vol xxiii , No 4) In a 
deep vessel of such a shape that the material is surrounded 
by its own vapour, the same temperature is given under 
any one pressure by the carbon dioxide either alone or 
when mixed with alcohol or ether, it is, however, more 
easy to maintain the temperature constant when the solid 
Is moistened with ether A table is given showing the 
temperatures obtainable by varying the pressure above the 
solid from 2 cm to 84 cm of mercury At the former 
pressure the temperature is — u6° 7, and at the latter 
-77° C 

Some very remarkable results have been obtained by 
Prof R W Wood in the course of an investigation of the 
fluorescence and magnetic rotation spectra of sodium 
vapour, published in the Proceedings of the American 
Academy of Arts and Sciences (vol xlh , No 13), and also 
in the Phystl alts the Zettschrift (No 24) The fluorescence 
spectra wore observed using monochromatic light of a 
definite wave-length as source of excitation Different 
series of lines are seen with different exciting wave-lengths 
The series are mostly of a very simple character, consist- 
ing^ groups ofjtnes separated by a constant wave-length 
The same series *of fines are also observed in the magnetic 

NO 1940, VOL 75 J 


rotation spectrum of sodium vapour, which can thus he 
subjected to analysis Certain lines, however, which occur 
singly in the magnetic spectrum occur as ^ doublets in the 
fluorescence spectra The detailed measurements obtained, 
from the comparative simplicity of the phenomena, are 
likely to prove of very great importance in discussing the 
mechanism of molecular vibration and radiation 

From the dissociation theory of solution it might be 
inferred that as the radiation from a radio-active substance 
renders a gas conducting by causing ionisation of the 
gaseous particles, an increase of the conductivity of aqueous 
solutions should follow from their exposure to cadlo-active 
tnfluenre The effect in the latter case should, indeed, be 
verv marked inasmuch as partial ionisation of a salt 
occurs merely on dissolving it m water, whereas in the 
case of a gas ionisation takes place only under special 
influences The conductivity of a Urge number of salts 
in aqueous solution has been measured by M S M Sabat 
(Bulletin of the Cracow Academy of Sciences, 1906, No r) 
during their exposure to the radiation produced by o a gram 
of Prof Curie’s most active preparation of radium bromide 
After making allowance for the alteration of resistance 
caused by the rise of temperature due to the radiation, the 
conclusion is drawn that not the slightest change in con- 
ductivity can be attributed to a change in the degree of 
ionisation of the salt within the solution if such a change 
of ionisation takes place it is so slight as to be altogether 
negligible 

Mr David Nutt has published for the Folk-lore Society 
a “ bibliography of Folk-lore ” for 1903, which has been 
compiled by Mr N W Thomas The price of the booklet 
is is net 

Messrs J and A Churchill have published a third 
edition of “ A Handbook of Physics and Chemistry adapted 
to the Requirements of the First Examination of the Con 
joint Examining Board of the Royal Colleges of Physicians 
ind Surgeons and also for General Use " bv Messrs 
Herbert E Corbin and Archibald M Stewart 

We have rereived a copy of the report of the Meteor- 
ological Service of Canada for the vear ended on 
December 31, 1904 In rnariv four hundred foolscap pages 
Mr R F Stupart, the director, has brought together 
results of observations of the temperature, pressure, rain- 
f All, snowfall, amount of bright sunshine, and other meteor- 
ological data concerning all parts of Canada The volume 
also includes the magnetic results for each month and for 
the year 1904 

In his work 44 Erkenntmss und Irrtum,” reviewed in 
Nature of November 30, 1905 (vol lxxm , Supp , p vil) 
Prof E Mach partly included three essays in which the 
questions of the nature, origin, and development of our 
concepts of space were discussed from several points of 
view The English rendering of these essays, which 
originally appeared tn the Montst , has now been published 
in volume form by Messrsv Kegnn Paul and Co , Ltd , 
under the title 11 Space and Geometry in the Light of 
Physiological, Psychological, and Physical Inquiry '* 

In Nature of October ii, 1906 (vol lxxiv , p 594), 
reference was made jo a paper by Prof Kamerllngh Onnes 
and Dr Heuse on the expansion of glass at very low 
temperatures, and attention was directed to the work of 
Dr Travers on the same subject Prof Onnes write® to 
point out that the memoir referred to was a translation of 
a r Dutch paper, published somewhat earlier than that of 
Dr f ravers, to which we alluded, and that in a more 
recent communication on the same subject he has not failed 
to recognise the results obtained bv this investigator 



January 3, 1907] 


NA TURE 


OUR ASTRONOMICAL COLUMN 

v Comet 1906^ (Thiele) — From observations made with 
4 he Lack Otwecvatory ia-inch refractor, Messrs Aitkch and 
Fath have computed a set of parabolic elements for 
Thiele's comet These elements, together with an 
ephemerU extending to January 19, appear in No 103 of 
the Lick Observatory Bulletins, and give the time of peri- 
helion passage as 1906 November ai The comet is at 
present (January 3) about 5 rn east of t Dracoms, and is 
travelling nearly due east, its brightness being about one- 
half that at the time of discovery (mag 8 5) 

The Lunar Crater Linn* — In a recent number of the 
Astronomwcke Nachnchten Dr Wirtz pointed out that an 
apparent enlargement of the white spot surrounding Lmn£ 
could be produced by interposing a shade-glass between the 
telescope and the eye, and from this fact he argued that 
the enlargement of the spot observed during a lunar eclipse 
might be merely a subjective phenomenon due to the 
diminution of light 

In No 4141 of the same journal Prof W H Pickering 
points out that whilst this apparent enlargement, which 
Dr Wirtz describes, undoubtedly exists, its magnitude is 
much less than that recorded by the eclipse observers 
Furthermore the majority of the eclipse observations in- 
dicate that the white spot was decidedly larger after the 
passing th in at the same length of tune before the 
encroachment of the earth’s shadow, whereas if the enlarge- 
ment were merely a subjective effect it should not survive 
the re-illuminatlon The fact that Dr Wirtz has observed 
similar results in the case of the crater Lmn6 B is not 
regarded by Prof Pickering as an argument against their 
reality, for if the phenomenon is due to the deposition of 
ho-ar-frost it should ceteris paribus, be general over the 
moon’s visible surface, and he has himself obtained similar 
results for Sulpicius Callus A (Astronomtscht Nachnchten, 
No 4141) 

Ephemerides of Comets and Pianfts — With the 
commencement of the new year the editors of the Astro 
nomtsch* Nachnchten are issuing the ephemendes of comets 
and planets m n separate publication called the 
Kphcmeftden-Ztrkular det Astronomtschen Nachnchten 
The annual subscription is 10 marks, and orders should 
be addressed directly to the ** Expedition in Kiel 
Nlemannsweg 103 ** 

A R6sum6 of AfeRocRAPm — In No 22 (1006) of the 
Revue gtntralc des L’Abb6 Th Moreux discusses 

the present state of our knowledge of Mars especially in 
reference lo the more recent observations of Prof Lowell 
and other aerographers, although in the first part he 
details the work of the earlier observers, Herschel Beer 
and Madler Secchi, Lockyer, Kaiser, and others Whilst 
agreeing with Lowell as to the bolder features M 
Moreux evidently entertains verv grave doubts as to the 
objective reality of many of the fine rectilinear canaux of 
which the former observer has recorded 420, and further 
states that he has never seen the alleged oojcr which arc 
said to mark their intersections 

M Moreux also discusses the gemination of the canals 
at some length, and then gives in detail the results of his 
own observations during the opposition of 1905, giving a 
number of drawings and a chart to illustrate his points 
From these observations he is convinced that the persistent 
transparency of the Martian atmosphere has been over- 
rated fn the past lo Illustrate this conviction he gives 
Instances of cloud formations blotting out the detail locallv, 
on the planet’s surface 

Jupiter's Satellites — No 4143 of the ^fronoimscJie 
Nachnchten contains an ephemerii for Jupiter’s sixth satel- 
lite, computed bv Mr J F Martin of Washington, from 
unpublished elements derived bv Dr Ross The ephemeris 
extends to April 17, 1907 and gives the differences 

(Shtellite-Juplter) in a and S, nnd the position angle and 
distance from the planet for every fifth day 

In the same journal Herr K Graff records the obse*v- 
ation, on September 24, 1006 of the occultation of an 
&5 magnitude star by Jupiter’s third satellite 

The Causes of Solar Phenomena — We have received 
frdm Don Horaclo Bentabol y Ure(a, of Madrid, a mono- 
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graph dealing with the causes which produce spots 
prominences, fnculte &c , on the sun The discussion is 
too lengthy to give the author’s points tn ex ten so, but he 
favours the metcontic origin of the spots, and shows how 
the other solar, and the correlated meteorological, pheno- 
mena may be accounted for on this hvpothesis 

PHIZES AWARDED AND PROPOSED BY 
THE PARIS ACADEMY OF SCIENCES * 

A f the anniversary meeting of the Paris Academy of 
Sciences held on December 17, 1906, the president, 
M H* Poincar6, announced that the prize awards for the 
year 190b were as follows — 

Prizes Awarded 

Afatkemuhrs — Grand prize in the mathematical sciences, 
divided between H Padd (1500 francs), R de Montessus 
(1000 francs), and M Auric (500 francs), for thnr work on 
the convergence of continued algebraical frictions Ihe 
Francceur prize to ^mile I emome, for his works on 
geometry The Poncelet prize to M Guichard, for the 
whole of his contributions to geometry 

Mechanics —A Monlvon prize to Georges Mari^, for his 
study of th» oscillitions of railwav carriages the Boileau 
prize to Edmond Maillct, for his investigations on the yield 
of deep springs 

Navigation — 1 he extraordinary prize of 6000 francs, 
divided between MM Davcluy, RolUt do 1 Isle J Th 
Saconney, and G B Guard the Piumiy pn/e to Prof 
Stodola, foi his work on steam turbines 

Astronomy — The Pierre Guzman prize was not tw irded 
Ihe Lalande prize to R G Aitken and W J Hussey for 
their work on double stars the Valz priz< to J I’ ilisti 
for the whole of his astionomical researihis, (lie J insvu 
medal to A Rtcc6, for his observations on th* sun 

Geography — The 'Ichihatchcf prize to Jem Biplisie 
T-ouis Pierre, the Binoux prizi to MM l irr is md P 
de Larminat the Dehlande prize to L Seuiat for his 
exploration of the islands near Tahiti 

Physics — The Hebert prize to G Gour£ de Villi numtde 
for his researches on the conditions governing difhnmis 
of contact potential, the Hughes prize to Danul IV rllu lot 
for his application of interference methods to the meisurt- 
ment of nigh temperatures and his researches cm the 10111 
pres&ibilitv of gases 

Chemistry —The Jetker prize to M Grignard, for his re- 
searches on the organo-magnesium compounds, ihe Cahours 
prize to M Martino for his work on menthone and 
menthol and their derivatives a Montyon prize (unhealthy 
trades) to Victor Georgel, for his researches on leadless 
glazes 

Botany — The Desmari^res prize to Jules Cardot for 
his researches on mosses , the Mont igne prize to timdc 
Boudier, for his work on mvcologv tin De Coincv prize 
to T G Camus and Mile A Camus tor their work on 
the classification and inonography of tht willows of Furopc 
Anatomy and /oology —A he Savignv prize to Paul 
Pallary, for his work on northern Africa and the Red Sea , 
the There prize to C Houlbert for his entomological work 
the Gama Machtdo prize to Antoine llenri Mandoul and 
Pierre Stephan (in equal parts) 

Mediant and Surgery Montyon prizes to Paul Poirier 
and A Charpv, for their work on anatomy, J Albarran 
for his work on renal functions , and Ch Porcher, for his 
studies on !a< tosuria Mentions are also accorded to Robert 
T oewv, for his memoir on fractures, to Adolphe Ja\al for 
his memoir on the treatment of Bright’s oedema nnd to 
MM Gudlemard and Moog, for their work on thi influence 
of high altitudes on the general nutrition Citations ar< 
accorded to Lucien Graux, Louis and Paul Mur it and 
A Gougenheim The Barbier prize to Adrien Lucet for 
his memoirs on the bacteriology of suppuration in animals 
of the bovme species and on pathogenic moulds with 1 
mention to J V Detroye, for hts work on cancers and 
tumours in animals The Bryant prize to M R/mv foi 
hi* qu mtitative studies on serums , the God ird prm to 
L H Parabeuf, for his monograph on tht blood b of 
the gemto-urinary organs, the B iron lamv priz< to Dr 
Morel for his memoir on epidemic ind endemic discists 
in the French colonies, the Bellion pri/» to Georg* s G 



JAUi 1 UKjb. 


[JANUARY 3, 1907 


Parnf, for his work on hygiene, the Mige prize to 
S lurthini, for his experimental study on the power of 
th< Vray tube under different conditions of use 

Physiology — A Montyon prize to E Meyer, for his rc 
starihes in experimental physiology from r886 to 1904, a 
meniion being accorded to J Sellicr for his researches on 
digestion and the digestive ferments , the Philipeaux prize 
10 St^phane Ledm, for the whole of his researthes in 
evjjcrimental physiology, M Caulwrt receiving a mention, 
the Lallemand prize to Andr£ I in, for his rlimeal and 
lmtomiral researclies on tabes , the Pourat prize to Georges 
Bohn, for his researches on phototropism , tho Mnrtm 
D imourotte prize to Lucien Butte, for his researches on 
the physiological and therapeutical action of Guaco (Artsto 
lochia, cymbifcra) a very honourable mention being 
aciordtd to Pierre S^e for hts study of the ther ipeutical 
ipplications of the oxydases and the metal ferments 

Statistics — \ Montyon prize to Dr Ausset, for his 
memoir on the infantile mortality in the Departement 
du Nord, a very honourable mention being accorded to 
Dr Butte for his memoir on the statistics of syphilis in 
Paris, and an honourable mention to Dr Ott for his work 
on infant mortality in the town of I illebonne 

General Prizes —A he I^avoisier medal to S M Jorgensen, 
for his researches in inorganic chemistry the Berthelot 
medal to S M Jorgensen and M Martine , the Tr/mont 
prize to M Frdmont, for his experimental researches on 
metals, the Gegner prize to J H Tabre , the Lannelongue 
prize divided between Mme Beclard and Mme Cusco the 
Jerome Ponti prize divided between M Offret, for his work 
in mineralogy, ind M Gruvel, for ms researches on the 
Cirrhipetbe , the Wilde prize divided between M lermier 
for his researi hi s on the gi ologicol structure of the eastern 
Alps, and M Mass iu, for his work in applied mechanics, 
md especially for his researches in graphical integration 
the Saintour prize divided between Ant Magnin for his 

work in botanical geography and f Laurent, for his 

work in plant paleontology , the Huullevigue prize divided 
b< tween G Andrd for his researches in the physiological 
chemistry of plants E B million for the whole of his 

l researches in experimental embryology, and \ Pizon, for 

his work on the development of the tinmans the Cuvier 
prize to Dr Rnffray for thr whole of his work on insects 
thr Jem Reynaud prizi to Pierre Curie for his work on 
pie/oeleerrici!> and (hr* properties of the rndiO-nitive bodies 
the B iron dp Joest prize to M Dunoulm, for his i i es<'mh<s 
in infinitesimal gr omrtrv the prize founded b) the 
Marquise de Laplaie to Paul Pierre Ldv v and the prize 
founded by M rflix Ri\ot to MM Wv>, BGugou Petit 
and Lane 

Prizes Profosi d 

Ihe subjects proposed bv the academy for pilzes for 1908 
an as follows — 

Geometry — The grand prize of the mathematical sciences 
(3000 francs) The question proposed for 1908 is the 
following —to realise m important progress in the study 
of the diformition of the gem ral surface of the second 
dpgree the Fnncaur prize (1000 francs), for discoveries 
or work useful to the progress of the sciences of pure and 
applied m ith< matics 

Mechanus— \ Montvon prize (700 francs) for the inven- 
tion or improvement of instruments useful to the progress 
of agriculture the mechanic il trts or sciences, the 
1 ournejron prize (1000 francs), for a theoretical or expcri 
mental study of steam turbines 

Navigation The extraordinary prize of 6000 fr encs for 
work tending to increase the efficacy of the hiench navel 
f orces, the Plumoy prize (4000 frmes) for improvements 
m steam engines or any other invention contributing to the 
progress of so mi navigation 

Astronomy - - The Lilande prize (440 frmes) for an 
observ thon, memoir or work most useful to the progress 
of astronomy the V ilz prize (460 fr incs), to the author 
of the most interesting isttonomual observation m ide 
during the year the Damoiseau prize (?ooo francs) the 
question projjosed is the theory of the planet Eros based 
updfi known observations the J inssrn prize (n gold med il) 
for a discovery or work constituting in import mt progress 
in physical iMronomv 

Geography - Thr G iv priz< (1400 francs) for geo- 
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graphical studies on Morocco the fchihatchef prize (3000 
francs) for the exploration of the lesser-known regions of 
Asia, the work being done in any branch of sclent t 
Binoux prize (aooo francs), for work in geography and 
navigation , the Delalande-Gudrmeau prize (iooo francs) 

Physics — Ihe Hubert prize (1000 francs), for the best 
treatise or moat useful discovery for the practical employ- 
ment of electricity, the Hushes prize (2500 francs), for 
discoveries or works contributing to the progress of physics 

Chemistry — The Jecker prize (10,000 francs), for work 
in organic chemistry , the Cahours prize (3000 franca), for 
the encouragement of young chemists , Montyon prize (a 
priz< of 3500 francs and a mention of 1500 francs), for a 
discovery of a means of rendering an art or trade less 
unhealthy 

Mtneralogy and Geology —The Fontanncs prize (2000 
francs), fpr the best palaeontological publication , the Bordin 
prize (3000 francs), for a study of the fossil fishes of the 
Paris basin 

Botany — The Dcsmazi&res prize (1600 francs), for the 
best work during the current year on cryptogams , the 
Montagne prize (1500 francs), for work on the anatomy v 
physiology, development, or description of the lower 
cryptogams , the de Coincy prize (900 francs), for a work 
on phanerogams 

Anatomy and Zoology —Ihe Savigny prize (1300 francs), 
for assisting young travelling zoologists, with special refer- 
ence to the invertebrate animals of Eg v pt nnd Syria , the 
Thore prize (200 francs), for the best work on the habits 
and anatomy of a species of European insect 

Medicine and Surgery Montyon prize (prize of 2500 
francs, mentions of 1500 francs), for work or discoveries 
useful in the art of healing, the Darbier prize (2000 francs), 
for a discovery in the surgical medical, or pharmaceutical 
sciences or in botany with reference to the art of healing 
the Bryant prize (100,000 francs), for the discovery of a 
drug which will cure Asiatic cholera in the great majority 
of cases, or for indicating in an absolutely certain manner 
the causes of Asiatic cholera, so that by the suppression 
of these causes the epidemic can be stopped, or, in the 
alternative, for the discovery of a piophyiactic treatment 
as certain as that of vaccination for small pox If the 
capital Sum is not awarded, th* interest will b< given at 
a prize for a rigorous demonstration of the existence in the 
atmosphere of material taking part in the production or 
propagation of epidemic diseases The Godard prize (1000 
fr incs), for the best memoir on the anatomy physiology, 
and pathology of the genito-urinary organs , the Baron 
L irrey prize (750 femes) for a work by an army or navy 
surgeon or physician treating of the subject of military 
imduint, surgery or hygiene, the Bellion prize (1400 
frmes) for the author of works or discoveries ‘'especially 
profitable to the health of tnnn or the amelioration of the 
hum m speues ” the M6ge prize (10,000 fr vnes) , the 
Set res prize (7500 francs) for the best work dfiling with 
general embryology applied as far as possible to physiology 
and medicine 

Physiology Montvon prize (750 francs), for a work 
on experimental physiology the Philipeaux prize (900 
francs), for the same , the Lallemand prize (1800 francs), 
to recompense or encourage works relating to tho nervous 
system , the Martin- Da mofarette prize (1400 francs), for 
work in therapeutical physiology, the Pourat prize (loop 
francs), for a work on Ihe Immediate destination of the 
energy devoted to maintaining life in warm-blooded subjects 

StaUstus — A Montvon prize of 1000 francs and i 
mention of 400 francs 

General Prizes - Tho Arago mednl the Lavoisier med 1! 
for services to cborvustrv the Berthelot medal the Tr^mont 
prize (moo francs) the Gegner prize (^800 francs), the 
Lannelongue prize (2000 francs), the Wilde prizo (one of 
4000 francs or two of 3000 francs), the Victor Raulin prize 
(1400 francs), the Saintour prize (3000 francs) the prize 
founded bv Mme la Marquise de Laplace the fr&ix Rivot 
prize (2400 francs) the Jerome Pontt prize (3400 francs) 
t)\u Houllev igue prize (5000 francs) the Estrnde-Delcros 
prize (8000 francs) 

Of these prizis, those bearing the names of Lalande, 
Tihihatchcf Desmazi^res Lavoisier, and Wilde are ex- 
pn ssl> stated to be free from any resinc tion as to 
nationality 
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RECENT WORK OF THE AMERICAN 
BUREAU OF STANDARDS 

pART 1 of vol u of the Bulletin of the Bureau of 
A Standards of the United States contains five papers 
The first of these is by Mr Hyde, on lalbot’s law as 
applied to the rotating sectored disc Ihe law is stated 
by Helmholtz as follows — “ If any part of the retina is 
excited with intermittent light recurring periodically and 
regularly in the same way, and if the period is sufficiently 
short, a continuous impression will result, which is the 
same as that which would result if the total light received 
during each period were uniformly distributed throughout 
the whole period ” 

Much experimental work has been done on the subject 
leading to somewhat conflicting results, After a theoretical 
discussion Mr Hyde describes his own experiments, from 
which he concludes — 

(1) Talbot's law is verified for white light for all total 
angular openings from io° to 288° to within a possible 
error of 03 per cent 

(2) The observed deviations from the law for red, gr< en, 
and blue light are of the same order as those for white 
light 

The two papers by Dr Guthe and Mr Rosa respectively 
deal with a new determination of the F M F of the 
Weston and Clark cells by a Grav electrodynamometer 
1 he construction of the instrument and the measurement of 
Us ex ict dimensions are described in great detail by Dr 
Guthe In th( hrst paper, while in the second Mr Ros 1 
gi\ es the complete theory of the dynamometer emplojed and 
discusM s the effects of various errors, such as unccuraev 
in the measuiement of the dimensions of the coils, irregu 
1 irities in their winding, and the effect of the opening m 
the fixed coil through which the suspension of the mov ibk 
coil pisses The chuf r* suits of the work are as 
follows 

The F M F of Gufhe's “ reference standard ” c idmium 
cell, No 8n, at 21 0 C =101884 volts, or only two pirts 
in 100,000 higher than the value given in its Reichsfmstalt 
<ertificatc Ihe electrochemical equivalent of stiver, deter 
mined h> Guthe in 1004 (Bull Bur Stand , vol 1 part 1 ) 
in terms of a Weston cell, becomes, when rc calculated to 
absolute measure, 1 11773 mg per coulomb, when the 
porous-pot form of coulometer is used 

In the next paper Prof J G Coffin discusses the con- 
struction and calculation of inductance standards for Clark 
University and for the Bureau of Standards Ihe paper 
gives in great detail an at count of the successive oper- 
ations One of tho most interesting of these is the use 
for the accurate grinding of the marble cylinders of an 
especially fine grinding-machine on a novel principle, which 
wall grind if lequircd true cylinders up to 71 cm diameter, 
more than 3 metres long, ind up to ten tons in weight 
The construction and winding of the cylinders presented 
many of the same problems as the making of the coils 
of the elcetrodynamometer referred to above, the colls in 
both cases being formed of a single laver of wire divided 
into several pirts highly insulated from one another 
Following tho practical details comes a long mathematical 
discussion setting forth the methods employed for calcu- 
lation to the high at ruriry required of the inductances of 
the various p irts the two different formulae employed 
giving, for the calculated self-inductance of one of the 
sections of the CUrk University coil, values only differing 
by one part in four hundred thousand 
The last paper by Messrs Hyde and Brooks, is on an 
efficiency meter for electric incandescent lamps It consists 
of an attachment to a photometer on whuh a scale of 
watts-pcr-candlc tan be arranged so that the 11 efficiency '* 
of the lamp to be tested can be dirts I tv read off in a very 
simple manner without calculation The essential feature 
consists in the right design to give the desired result of 
a rheostat in the lamp-circuit, operated by the sliding of 
one of the photometer carriages A table of results shows 
that for a nominal sixteen candle-power lamp over a range 
of from ten to twenty candles with accompanying vari- 
ation of watts per-candle of from 48 to 24, the value for 
the efficiency as obtained by the instrument and that deter 
mined independently by cheek instruments agreed over)- 
where to less than 1 per cent The talue of the arrange 
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ment lies in the extreme npidity with which a definite 
criterion for a large number of specimen lamps can be 
obtained without troublesome arithmetic 

In part it of vol 11 the hrst paper, by Mr Rosa, deals 
with the calculation of the inductance of single-layer toiK 
Ihe different types of “ summ ition M and “ current sheet " 
formulas due to Rayleigh, Cofhn, and Lorenz, and their 
suitability for use with coils of different shapes, are dis- 
t ussed at length L\ unples are also given showing the 
degree of concordance obtained in definite cases Tables 
of general application are caleulated, from which the 
correction term for colls of varying number of turns, made 
of wire of different diameters, may readily be obtained 
The paper by Mr II C Dickinson is entitled “ Heat 
Treatment of High-temperature Mercurial Thermometers ” 
It begins by recapitulating the methods of construction of 
high-range thermometers and the properties and suitability 
for different ranges of the various high-tempe rature glasses 
employed Tables of the departure of the natur d scale of 
ip** and 59*' glasses from the gas scale are given up to 

temperatures oT 300° C and 500° C respectively The 

author then describes his own experiments, which deal 
chiefly with the effect of muni hint treatment on various 
uqannealed therinornettrs of the different gl esses specnllv 
constructed for research purposes The best methods of 
annealing such thermometers for rendering them as per 
manent as possible in tfter use are described An electric 

furnace arranged for the pui pose is also shown The 

following are the more impoitant conclusions of the 

P r “ 

(1) Jena 50** borosiheate is the best therinometru glu^s 
in use for high temper iturcs hut it c innot be s ifel) used 
much above yoo° C 

(j) Jena 10 ' glass can be usi d up to 4SO 0 C 

(3) Ivory th< rinometei intended for use ihov* iuo" C 
should undngo a suitable system of annealing before use 
I he annealing m i\ be done before the thermometer is 
idled A thorough anned requires four to ten days at 
450° C The mncal mav he followed with advantage by 
i period of slow cooling of from three to six days 

(4) lo prevent the boding of the mercury m a thermo- 
meter, the space above it should be filled with dry nitrogen 
or carbon dioxide having a pressure of one itmosphcre at 

C , of four and a half atmospheres at 450° C , and of 
twenty atmospheres at 550° L 

Mr Brooks in his piper describes a new potentiometer 
for EM 1 and current measurements of interim diite 
accuracy It is prim inly intended for use in such work 
as photometry, wheie r ipiditv of reading is essential, end 
where the best deflection mstiumcnts give an accuracy, in- 
sufficient in most cases 

1 he feature of the new design is th it the potentiometer 
method is used lo b dance the bulk of the electrical qumtitj 
to be me mind, the nmamdei perhaps 1 per cent of the 
whole being shown b\ a suit 1M1 deflection instrument 
The design of a successful deflection potentiometer presents 
several difficulties In the present case these have been 
surmounted in a manner similar to that adopted by 
Stansficld, who w'as the first to use this type of instrument 
The g rt itest seale error in the new instrument described is 
003 in 100 volts 

In a paper on spectrum lines as light sources Mr Bates 
discusses the structure of the sodium D lines and the 
green mercury line A 54b 1 t as sources in polanscopio 
measurements Sodium lines obtained in different wavs 
show slight different es For intense illumination the 
vuthor prt ft rs sinks of pure NfljCO, fed into cm o\y 
hvdrognn ff tme An echelon spectroscope was used for the 
studv of the lines Ihe position and intensity of the 
s itt Hites of the green inetcury line were aituratelv 
me tsured The use of this line is proposed as tin st ind ird 
source for all iccurale polansropic work A quart/ rota- 
tion for wave-length 580 25 /x/i may be obi lined hy measur 
ing the rotation for the wave-length 546 1 ind multi- 

plying it by the constant 0850944 

The paper bv Mr \uttmg, on polnrimeiric censrbduv 
and accuracy hardly prrtruts of useful nbsti ulinu It 
deals with the intensity and homogeneity of source used 
in polarimetr) The mathematical theory of the h df- 
slndow pohrimeter is discussed nul fornuiU given for 
calculating the sensibility of the instrument undi r \ lrying 
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conditions A later paper by the same author describes a 
poLkct spectrophotometer embodying some novel features 

In the paper on the platinum-point electrolytic detector 
for electrical waves Mr Austin describes the so-called 
‘ barretter '* patented by Fessenden, and used by him as 
df tutor in wireless telegraphy experiments It consists of 
a cell with electrodes, one a fine platinum point, the second 
a plate, the vessel being filled with an electrolyte giving 
gaseous decomposition products When an E M r is 
applied to such a cell polarisation ensues so that scarcely 
any current passes unless the E M F exceeds u certain 
critical value When electric oscillations pass through the 
cell the resistance is decreased, and the current for the 
moment increases Conflicting statements have been made 
by various investigators regarding the behaviour of the 
instrument, and the author has therefore subjected it to 
a thorough investigation, employing both ordinary alter- 
nating current waves and also the Hertzian waves from the 
station of the National Electric Signalling Company The 
chief conclusions of the research are — 

(1) For the stronger alternating currents used the break 
ing down in resistance is approximately proportional to the 
square of the alternating current 

(2) Under favourable conditions and with moderate 
polarisation the detector is equally sensitive to alternating 
currents with the point electrode, anode, or kathode 

(3) The resistance of the detector for slowly alternating 
currents varied from 20,000 ohms to 400 ohms, according 
to the polarising E M 1 t mployed 

(4) For elcctriral waves from a distance the detector is 
approximately equally sensitive with thr point electrode, 
anode or kathode but for waves from a coil in the 
laboratory some cause appears to annul the sensitiveness 
of the kathode-point electrode 

The next paper by Prof Coffin is a mathematical in- 
vestigation on the influence of frequency on self-induct ukp, 
and is not capable of useful abstraction 

Messrs Gurht and Austin then deal with experiments on 
the magnetic alloys discovered accidental!* by Dr HeusW, 
and previously investigated at the Reichsanstnlt and by 
Messrs Fleming and Hndfield Curves of permeability and 
inductance were determined for seven different samples the 
chemical analysis of which is also given An ingenious 
lpparatus of high sensitiveness, quite cheap and easy to 
1 (instruct was designed for study of the magnetic ex- 
pansion of the alloys This was capable of detecting 
ihanges in length as small as 5X10-* mm The investi- 
gation is not complete but the relations between the curves 
of magnetisation and magnetostriction and between 
magnetostriction and thermoelectric force arr clearly shown 

The number and variety of the subjects dealt with 111 
these two instalments of the official publication of the 
Bureau show that though only established throe years ago 
it has already begun to make substantial additions to our 
knowledge of physics J A Harkkr 


KFsA \RCHhS ]N S TbLIAR JMJ? 1 // 4 \ l 

COME years ago Dr Chase, of the Yale University 
v Observatory communicated to the Astronomical and 
Astrophysics! Society of America the results of a survey 
which he had carried out in collaboration with Dr Elkin 
in order to detect stellar parallax The number of stars 
examined was ninety two and these were generally selected 
from a list of stars having an annual proper motion of 
more than half n second of arc Of these ninety-two stars, 
fifteen had a negative parallax and, presuming that some 
of the smaller positive values were equally untrustworthy, 
some sixty were left which exhibited a real parallax 
amounting to more than o ” o<; The scheme was one that 
seemed worthy of further prosecution, since the method 
employed proved adequate for the purpose of recognising 
the existence of measurable parallax Consequently, this 
work has been very considerably extended, and the recent 
publication from Yale gives the details of the discussion 
of no less than 163 stars, forming a contribution of the 
* „ 

1 “ PnrxIUx Invefdotfonfi on ttfy Stars mainly oflarge Prop** Motion 
By Frederick f Chaw, F 4 mlth and William L. Elkin Trannac* 

tlons of the Astronomical Observatory of Yale University, vol il part i 
Pp 207 (New Haven Tbe Observatory, 1906) 
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highest importance in parallactic inquiry Some thirteen 
years have been devoted to the completion of this Work, 
in which, though Dr Elkin and Mr Smith have taken 
part, the heat and burden of the day h&* been borne by 
Dr Chaee This wtU be seen from the following tabular 
statement, which shows both the class of stars examined 
and the distribution of the work among the several' 
observers — 


Stars with proper motion over 
° v 4 

Stars selected by De Ball on 
account of magnitude 
0 Cygm, Algol, Nova Persei 
Red stars for colour effect 

Total number of aeries 


a— uff Sml,h sTku EIW “ 

117 5 13 IS 10 

IJ — I I — 

139 5 14 13 10 


The inquir) has been based entirely on measures of 
distance made with the hehometer As a rule, two com- 
parison stars were selected on opposite sides of the star 
the distance of which was to be investigated# and in the 
direction of maximum displacement by parallax These 
comparison stars were as nearly as possible equidistant 
from the principal star When the arrangement of the 
stars did not permit this programme to be carried out 
completely special artifices had to be adopted On the 
other hand, in the case of stars of part _ular interest, a 
larger number of comparison stars was sheeted The 
precautions which Dr Elkin found necessary in the course 
of his work on the parallaxes of stars of the first magni- 
tude were applied here, and further reference to these 
details is unnecessary Finally, the observations, when 
collected usually give for each star twelve complete observ- 
ations, consisting of four groups of three nights each, taken 
a; those seasons of the year when the parallactic displace- 
ment was at its maximum 

A suspicion having been aroused that the measures of 
distance between two stars of different colours might need 
an additional correction for refraction a series of observ- 
ations was made on some strongly coloured red stars taken 
from Kruger’s “ Catalog der farbigen Sterne ” A term 
was introduced into the differential refraction correction of 
the form AjBtani cos(f> — q) where p is the position, q the 
parallactic angle, t the zenith distance and A /3 the colour 


effect sought 

The several values of A )3 are as follows — 

Stir 

Colour 

Sralc 

U H 

Weight 

Kruger 985 

60 

- 0 oi9±o 019 

636 

,, 1080 

7 0 

4*0 005 + 0 020 

64 4 

„ 1078 

7 ' 

+ 0 009+0 015 

16 O 

, n8i 

7 8 

1 0 0I4±0 Olfc 

55 7 

, 1108 

87 

4 0 046 ±0 017 

45 2 

w B \V, 745 

— 

O OO3 + O 031 

55 6 


The authors contend from these figures that the mean 
light of the red star is apparently refracted less than that 
of the comparison stars Whether this conclusion is 
justified or not, the quantities involved are so small that it 
can be safely asserted that there is no noticeable vitiation 
in the parallax results arising from this cause within the 
probable errors The remark attributed to Sir David Gill, 
that the tendency of the heliometer observer u to bring 
the similarly coloured parts of the star's spectra into 
coincidence rather than the brightest parts, seems to gain 
additional support from this investigation 
Of the 163 stars examined the parallaxes range from 
— 0*13 to + o f ao, and the number of negative parallaxes 
is thirtv-six Considering how wide the net has been 
spread to catch any star the proximity of which might be 
suspected on various grounds, the chance of finding star* 
closer to us than those which have already been examined 
grows very slight The scheme of the stellar universe so 
far as the few stars nearest to us are concerned, is taking 
fairly definite *hape, and the scale that has been adopted 
from measured parallax will probably need no material 
altf ration Such a conclusion is the more warranted, 

because the precision attaching to the mean value of a 
group of results is far greater than that of anv individual 
determination The authors insist upon this point, and„ 
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As a matter of fact, have grouped their results in various 
way*, all instructive* The average values obtained, from 
these graups are of unquestionable significance 
Seeing that the working catalogue was made to depend 
upon the amount of proper motion, it was most natural 
to arrange the final parallaxes in such a way as to show 
what relation existed between these quantities The follow- 
ing table makes this clear — 


Ran* c of 

No. of 

Average 

Average 
Proper Motion 

H 

Average 

Proper Motion 

U M 

Sun 

Magnitude 

Parallax 

00 to 0 34 

21 

3 * 

O 14 

+ 0 019 

0 41 to 0 54 

39 

0 3 

0 49 

+ 0 032 

0 55 to 0 6< 

45 

6 7 

059 

+ 0 059 

0 66 to 0 96 

46 

65 

0 77 

+ 0 039 

1 01 to 2 34 

a 

6 2 

1 50 

+ 0 109 


Notwithstanding the drop corresponding to a mean 
proper motion of 0*77, a distinct connection between 
parallax and proper motion is manifested. This relation is 
the more marked when the proper motion exceeds one 
second In these cases there is a uniformly positive and 
generally appreciable value of the parallax 
The connection between parallax and magnitude is not 
so marked, though fairly evident It is however, to be 
noticed that the average proper motion has progressed 
tolerably uniformly with the magnitude, and this progression 
tends to mask any effect due to magnitude alone 


Range of 

No of 

A vrraeo 

Average 

Average 

Magnitude 

Star* 

Magnitude 

Proper Motion 

Parallax 

M H 

0 0 to i 5 

IO 

0 8 

0 61 

+ 0095 

2 0 to 4 9 

29 

38 

0 53 

+ 0 066 

5 0 to 6 2 

33 

5 6 

0 63 

+ 0 056 

6 3 to 7 0 

34 

6 7 

0 73 

+ 0 045 

7'l to 7 9 

3 i 

7 6 

0 68 

1 O 017 

8 0 to 9 0 

36 

8 3 

0 80 

+ O O47 

Other tables 

show 

the results 

arranged according to 


parallax, in order of right ascension, and according to the 
spectral tvpe and classes as given in the Draper Catalogue 
From the 1 ist table we may quote the following — 



TYPh. I ( 

Tyir IT 


All Stars 

Rejecting 1 
[ Doubtful | 
Spectra j 

All Star* [ 

1 

Reiecnn? 

Doubtful 

Spectra 

Magnitude 
Proper Motion 
ParalUx 

No of Stars 

40 

0" 42 

1 +0 065 

13 

1 3 5 ; 

' 0* 42 

+ 0 066 

11 

t 

53 

0*67 

+0058 

81 

1 

5 4 

0' 70 
+ 0 056 
69 


The exclusion of the stars with doubtful spectra affects 
very slightly the mean values for each type, and the 
authors remark that although the evidence to be drawn 
from Type I is not very strong, it scarcely supports the 
law deduced by Kapteyn of larger parallaxes for Type II 
The authors are to be congratulated on having accom- 
plished a valuable long-continued series of observations, 
admirably planned and carried to a successful conclusion 

W E P 


RUSSIAN SCIENTIFIC PUBUCA1 lOh s 

'T'HE work of the great N M Prjevalsky the first ex- 
* plorer of Central Asia, has been continued by one 
of his pupils and lieutenants Mr P K Kosloff, whose 
portrait appears as frontispiece to vol i of the account 
of the expedition conducted by himself in 1899-1901 to 
Mongolia and Cham This volume is dedicated to the 
memory of the great pioneer, who projected a fifth journey 
which he did not live to accomplish As a member of 
former expeditions, Mr Kosloff was well equipped for the 
vast undertaking which he describes At the end of 1898 
he submitted a plan for exploration of the southern or 
Mongolian Altai, the neighbouring central Gobi, and if 
practicable, of eastern and central Tibet The Imperial 
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Russian Geographical Society and the Ministry of War 
warmly approved, invested Mr Kosloff with powers of 
command and discretion, and furnished the expedition with 
scientific instruments Under distinguished auspices the 
party made its way to the Altai station, and halted to 
survey the sublime snow-clad range and to collect speci- 
mens Here the members met with a venerable member 
of a company of Old Behcvtrs, Rachmanoff whose 
pilgrimages and adventures of more than forty years arc 
mentioned by Prjevalsky Having achieved satisfactory 
results, the expedition moved into the arid, sandy wastes 
j of Gobi, an unattractive region It met with a hearty 
welcome at the Tshortentan monastery from the lamas, 
whose personalities and the etiquette of their rule are 
described at length Next the party proceeded to the salt- 
marsh district of lsaidam I he Mongols of this region 
appear to have had a distinguished history, but m course 
of time were forced to cede territory to Chinese and 
Tibetans, their conquerors compelling them to destroy all 
documents and records of the earlier* Mongol princes 
There is only local tradition to depend upon, without any 
means of verification A chapter is devoted to an ethno 
graphical sketch of the Tsaidatn Mongols, and in other 
chapter* the author discusses Mongolian marriage customs 
and folklore A wallet of excellent maps, showing the 
routes taken by Prjevalsky and other explorers, is appended 
to the volume 

An interesting account of exploration and observations 
m an uninviting region is given in Dr VV N Tuchoff's 
volume on the western shores of Kamchatka In the pre- 
face, Mr K Bogdanovitch explains that the author, a 
medical student at Dorpat, had a strong desire to investi- 
gate the geographical conditions of Kamtchatka and spent 
ten years there almost without interruption No one but 
an ardent naturalist would be attracted to this vast area 
of volcanic ridges and tundra, of monotonous aspect The 
main interest lies in the descriptions of the life and occupa 
tions of the Kamtchadals, who are exposed to a hard 
struggle with nature and are suspicious of foreigners Dr 
Tuchoff relics chiefly upon diaries and data collected 
hotween 1896 and 1898, and on reports of the Amur section 
of the Imperial Russian Geographic il Society Each 
chapter is devoted to the conditions of a particular district 

Although fish is the staple food of the inhabitants and 
their dogs, the fishers do not exercise much judgment, and 
lament that catches are consequently less numerous The 
people are exceedingly simple and childish, os Dr Tuchoff 
shows by humorous stories, and Russian officials of routine 
temperament sometimes fail to understand them He 
devotes some space to their superstitions, e g the stor> 
of the brethren man and bear, and the divinity driven 
through the woods in a sledge drawn by partridges 
" Tho bear population of Kamtchatka, *' he quaintly 
observes ** predominates over the human, and there are 
more chances of meeting a bear on tho road and in the 
woods than a man,” but with more numerous visits of 
hunters the bears retreat into the more inaccessible regions 
In one district mothers quiet refractory children bv 
threatening them with the Russians in the same wav as 
Border parents used the name of the M Black Douglas " 
Illumination of the poor dwellings is effected by means of 
bear or seal fat in a primitive kind of lamp, with moss 
or a piece of rag for a wick, the results being dismal 
light, much soot and foul air Dr Tuchoff urges the 
necessity for a series of meteorological observations with 
a view to the agricultural prospects, and indicates sites 
for stations Cattle-breeding a feature of settled life, is 
more developed where there ts a Russian settlement, and 
the author's opinion is that the Kamtchadal native is in 
the transition state from nomad to settled habits and that 
he tvunts practical instruction in rearing of stock It is 
unfortunate that the natives degenerate when in provmntv 
to the Russians The concluding chapter is devoted to thp 
language, which vanes in north and south, and appears to 
be dialectical Dr Tuchoff confesses himself unabb to 
reproduce all the sounds of words, partly ht cause European 
alphabetical resources are inadequate and puth bee ius< 
the ear cin only distinguish some with difficulty The 
transliteration of lists of words tn Russian and ! itm 
characters Is perplexing to the e\e Then is an r\c*JIent 
index and map at the end 
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Mr N M Kmpowitsch has compiled a volume of 
more than 1500 pages, embodying the results of much 
research, under the title of “ Bases of the Hydrology of 
th* 1 European Ice-ocuan M (t c Barents and the White 
Seas) The author proposes to give a full and exact picture 
of the ph\sical geography of the ice-ocean, so far as that 
is po^ible at the present time, to record some deductions 
with regard to biology and gfology, uid to construct a 
firm groundwork for future invt stig thons He modestly 
leaves his conclusions open for future proof, but none the 
less, must be congrutulaled on the accomplishment of tins 
work, which will unquestionably br of great value to 
students of marine conditions Accordingly Mr Kmpo- 
witsch reviews previous literature, gives lists of tempera- 
ture at many points, tables mdaating dfgrces of saltness, 
dilhrencps of temperature according to dtpths, analyses of 
sei-wahr, its clearness and colour, with chapters on 
h\drology, biology, and gtology, a series of about sixty 
practical deductions, and appendices A short abstract m 
German appears at the end I he author refers to other 
works of his own, to Scandinavian authorities, eg 
Nansen and Pettersson, and to men of a former gener- 
ation, as Scoresby, and the Siberian explorer Mtddendorf 
Vol xxvm of the Transactions of the Novo-Rossisk 
Society of Naturalists of Odessa, shows that the labours 
of a relative ly small body have produced very important 
results 1 he work opens with an appreciation of the late 
president, Prof R A Prendel Botanists will delight in 
the exhaustive examinations during two summers by Mr 
I Okmshrvitch of the forests of northern Bessarabia, 
which he says, “ in spite of the rich ind abundant nature 
of this country, is very little known from the natural 
htstorv point of view ” The Flioiene and post Pliocene 
deposits in south Bessarabia are the subject of a study 
by Mr Grigorovitch Berezovsky Mr M S Pantchenko 
desirtb<s the hydrological work of the late Admiral S O 
Muk irolT , it was he who finally settled disputed points 
with rtgard to the navigation of the Bosphorus, after 
careful survey , the cruise of the Vthaz round the world 
resulted in the collection of comparative dan from different 
seas, but Makaroff is perhaps best generally known as the 
designer of the ice-breaker ) ermak His untumly death 
deprived Russia of one of her greatest prm tical men of 
sen nee Mr A Br tuner writes extensively on the nptiles 
and amphibia in several provinces The volume concludes 
with tlu report of the society for 1904 

I he lungus rate of Siberia has been studied by Mr S 
Patkanoff, who devotes a volume to the Tunguses proper 
md another to the Manzhurs, Daures, Solones and other 
tribes The Russims first came into contait with the 
Siberian aborigines e irly in the seventeenth untury, while 
the Cossacks were extending the conquests initiated by 
the famous Verm tk in the reign of Ivan the Terrible 
the lunguses formerly occupied a largo territory, but 
were driven northwards by the incursions of Buriats 
A ukuts, and othi r Asiatics, as well as of Russi ins The 
Cossacks observed that a certain amount of culture wis 
known to the Tunguses, who wore iron helmets shields 
and chatn-mail in battle The principal occupations of 
these people are breeding of deer, hunting, and fishing 
1 h< (Hire type is now difficult to trice owing to idmixture 
with other races for some considerable period lrnvcllors 
have pud high tribute to their many excellent qualities in 
comparison with other Asiatics especially as regards 
horn sty Middendorf found strong mountaineering ch irac- 
ristics tmong the Tungusts, probably survivals of an 
eirhtr period kastren stykd them “the noblemen among 
Sibemn tribes" Various tribes are dealt with as care- 
fully bv the simp nuthor in the second volume, which also 
oont uns notes on the languages and dialects with speci- 
m< ns, a imp of Siberia illustrating the distribution of 
lungus trib<s, and another showing their position in the 
Amur region This work evinces the thoroughness with 
which the Russ'ans are studying and mastering the varying 
conditions and populations of the vast territories owning 
thp Isar as sovereign 

Messrs B M Zhitkov and S A Buturlin have compiled 
Lp interesting volume of materials for the ornithology of 
the Simbirsk government though they do not claim tint 
it is exhaustive, and have not covered all the ground The 
groups de tit with comprise Pygopodes, Longipenncs, 
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I imicolae, Alectondes, Gallinae, Columbre Lamelllrostrcs, 
Herod ioius and Rapaces The area it largely broad, 
cleared steppe country, with a fauna such Off ought be 
expected in a corn-growing region Oases of forest or 
gras9 land, with abundance of water at Intervals, intersect 
the monotonous plains, and shelter corresponding forms 6f 
animal life The authors have spent fifteen years In 
observation and collection of materials 

Tn a report on a geological investigation extending from 
Mukden to Liao yang, shortly before the Russo-Japanese 
war, Mr Y S EdeTstein, a Russian explorer, writes — 
“ Many people consider Manchuria a country of extra- 
ordinary richness in minerals This fame does not rest 
on sufficient evidence, as in the first place the question of 
quantities and qualities of useful minerals m Manchuria 
is still too little known, and in the next, even in th* 
present condition of our knowledge of Manchuria* it is 
scarcely possible to doubt that many fcreas of Siberia, the 
Urals, and Europe surpass it In this respect 1 ’ Auriferous 
sand, thanks to barbarous and primitive methods of work 
ing, loses the major part of it* value m the eyes of n 
European contractor, and the extensive employment of 
modern machinery is the only way to secure advantage 
from working 

In his account of a botanical expedition in Ossetia and 
Colchis (Transactions of the Imperial Russian Geographical 
Sen ioty vol xxxvin , No ^), Mr V V Markovitch writes 
that the beech of the Ossetian forests, considered by 
botanists as bung identical with *hef species Fagus 
stlvattca I , of western Europe, wa* cuscoyered by Lipskv 
to be a new species and styled by him ragus orientalts 
Lipsky I ipsky based his conclusions largely upon differ- 
ences in fruit Mr Markovthh finds that the lignine of 
the Caucasian beech does not rrsemblt that of Fagus 
nlvaftta The German name Rotburhc is due to the 
colouring of the lignine after hewing, which does not 
occur in that of the C tucasian variety which remains 
white 

THE BRUSSELS SOCIOI OGlC \I SOCIETY 1 

'T'HFRF are at the present day manv earnest students 

1 of sociology It is only natural, therefore, that vve 
should find societies for the investigation of sociological 
qui si ions springing up I he publications of the Instituts 
Solwiy Tor iqo6 are ilrrady fairly bulkv, though as \< t 
we have the output for the first half of the v ar only 
There are sevtn “ fascicules, ** the largest of which con- 
tains three hundred pages One, possibly two, of thr 
papers contained in them, though not to a great extent 
original may be described is distinctly able The aim of 
the first paper (by V Solway) is to prove that sociologv 
must he founded on biology Of course, if the nature of 
a society is to be investigated it is well as a preliminary 
to barn all that is to be known about the individuals of 
which it is composed It is well to make this clear at the 
outset but it may be doubted whether anything is gamed 
b\ vrguing this out el iborntely and mathematically 

Thr second paper (by E Wtxwetler) sketches the methods 
of sociology A young scicnre must of course, try to be 
ultra-scientific Jt is sure to be decried as an upstart that 
has no right to claim admission to the pantheon of the 
m icnccs It is bound to insist that there shall be no 
vagueness of terminology, and that words shall be accu- 
r itely used Our author is quite right to emphasise the 
importance of such matter* When he goes on to deal 
with evolution we find ninth with which we cannot agree 
The struggle for existence he seems to count almost as a 
mvth and he would substitute for it the idea of “ an 
irresistible tendency towards life ” Such big, vague 
assumptions arc far more unscientific than the casual 
methods which our author condemns So it least it seems 
to the present writer A little further on we find living 
organisms divided into three classes — “ vegetables, animals 
and men " 

I he third paper (by R Petrucci) is, like the second a 
long one It deals with the natural origin of property 
The author 1$ no doubt right when he maintains that, in- 
dependently of legislation, there may be property and 

1 ‘ Inst it ut* Solway~Travaux de 1 Insutut d« Sociok%W Part* 
1-5 and 7 (Bruxelles and Leipslg Mi«ch and Thron, 1906 ) 
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ownership When ho goes on to assert that plants have 
property, that a plant “ possesses a definite territory , ** he 

to (30 plAytng with words In the organ-pipe coral 
he finds ftn example of collective ownership, the individual 
polype also having something in the way of private pro- 
perty In animals of a higher class, eg in ants, the 
notion of property does undoubtedly show itself This 
paper is illustrated, and some of the pictures are excel- 
lent, but a pteture of the nest of fortmea rufa does not 
help us to understand the object of property 

The fourth paper (by L Wodon) is brief, and deals 
trenchantly with some sociological theories, notably with 
those of Karl BUehner, who maintains that primitive man 
was a non social being Ihis creature of theory lived m 
lands where the abundance of natural products made any 
largo output of energy on his part quite unnecessary Our 
author satisfactorily disposes of this primitive lotus-eater 

Dr E Houz£ has contributed a distinctly able paper 
(fascicule No 5). on the Arvan and anthroposorlology 
He has a thorough grasp of his subject, hi9 style is clear, 
and he has a fine sense of humour The wonderful theories 
of the comparative philologist he sends to the limbo to 
which such theories must sooner or later find their way 
He goes rather too far when he maintains thnt the Arvans 
were the creature* of the philologists It is true, no 
doubt, as he argues, that no race has ever maintained its 
puritv for any length of time unless it happened to be 
geogiuphtcally secluded The pure bred Aryan stork that 
we were taught to picture to ourselves ranging over great 
part of Ash and all of Europe is a myth But it is 
difficult to believe th it the people who spoke the Aryan 
tongue in different parts of the world had not a fairly 
strong strain of kindred blood in them, though they inter- 
married freely with the tribes and peoph s among whom 
they found thpmselvi s Still far too much has been made 
of the Aryans as a separate type, and Dr Houzc is right 
to laugh at what has been called 44 Anglo-Saxon pandolitho- 
ctphahsm ” a term invented to describe 44 the skull which 
has the honour of sheltering the brain that has guided the 
world ’* M dft Lapouge the champion of the 14 dohtho- 
< ephabc blond Aryan ” is very severely dealt with Dr 
Houz6 is a strong bdievi r in naturil selection He k* eps 
quite clear of the unten ible view that it goes on in the 
organic world generally whereas among men it his some- 
how become a thing of the past 44 When the sun has 
baked the grass,” he rem irks 14 it forci s innumerable 
troops of antelopes to migrate is not this the same nusi 
that drives the Germans to embark at Hamburg for 
America 5 It 19 a question of food" Archiologv he 
holds supplies the firmtst foundation for anthropology, 
and he speaks with great respect of such men as 
de Morgan Arthur Tvans, and Flinders Petrie Anthropo- 
metry he puts in its proper place Nothing can be irior* 
ibsurd is he savs, than to make size of skull alone an 
absolute measun of brain capacity Whpn he dis<usses 
existing populations tnd their characteristics Dr Hoiutf 

shows greit soundness of judgment As to the question of 

town and country life he holds that the commonly hr Id 
opinion that towns 44 devour their inhabitants with 
rapidit) " is at any rite an exaggeration On the 
modernism of Teutonic civilisation he makes some very 
sensible rem irks The leutons appeared late on thi 

stage of history and it was only their contact with Gallo- 
Roman civilisation that enabled them to reduce their 

legends to writing 

The last of the paper-, we are reviewing (by R Petrucci) 
takes pains to prove that inim il associations were de- 
veloped independently of one another They do not form 
a sene* culminating in human communities In traung 
the descent of birds and of men from simpler forms of 
lrfe, the author shows a thorough understanding of the 
subject About animal societies he has much interesting 
information— about the sociability of reptiles about the 
form the family takes among fish birds, and mam mils 
Apparently he does not point out (a curious omission) the 
interesting fact that the pairing instinct is strong only in 
those species In which the energy of both parents is re- 
quired for the feeding or protection of the young We 
regret that we have not space to deal more fully with this 
1 **t paper Those who are interested in animal associations 
would do well to studv it 

NO 1940, VOL 75] 


IS THERE DL TERMIN >11 b VARIATION? 

T N an article published in Stance of November 16, Prof 
Vernon L Kellogg, of Stanford University, discusses 
the question as to the existence among organisms of deter 
minate variation, that is to *iv variation in the same 
or a similar direction in a large number of individuals of 
a single species If such a factor does exist one of the 
objections to the origin of species by natural selection — 
namely, that small individual variations would be clunin 
ated in a generation or two- -disappear 

Prof Kellogg's observations refer to vanition occurring 
in the Californian HoUrr-bcelle, Otabrottca soror, inhabit 
ing the Stanford University 14 campus " Largf scries of 
this chrysomelid beefh , varying from 500 to 1500 in 
number, were collected on that irea in the years 1895, 
1901, 1903, 1904, and 1905 Norm illy, the hi <_ tie shows 
six dark sputa arranged in pairs on each wing-covcr 
Individuals show, however, a tendency to the tnnsverse 
coalescence of the two middle or two lower spots on on* 
or both elytra, or a longitudinal fusion of the three spots 
on each h df of the elytron In 1&J5 the majority of th< 
beetles had twelve free spots on the two ely tra, but *mong 
the variations there w is a marked tendency to the trans- 
verse union of the two middle spots, either on one or both 
elytra, tin percent igi being 2240 In the y* irs 1901-5 a 
much larger percentage of this variation occurred, reach 
ing 53 Q2 per ttnl in one scries in 1905 and b$ 40 per cent 
in 1904 

After adducing irguments to show th it thi variation is 
neither ontogenetic (that is, determined for each generation 
during development by external influences) nor (he result 
of natural selection Prof Kellogg falls back on deter- 
minate varialion 4 If " however In wnhs, determinate 
variation is the explanation of this change in Diubrottca 
snror it is i determinate variation which is occumng onlv 
apparently, in our particul tr loc ility For m series of 
specimens of this beetle collected in other pirts of Cali- 
fornia no such change seems to be going on the old 
twi Ive spots-frei form being plainly the modal type 
Why the species should be changing on our umversitv 
campus and not (hanging in (he regions south ind north 
of us is a mystery whose solution I do not ewn dare to 
guess it Ihis solution must hav( to do with the cause 
of the v imhon of the speues on our campus But if on* 
asks what js this cause, what it is that is producing deTer 
minate variation in Diubrotu 1 or in my otlur speues 
it must be mentioned that prior to mv attempt to ex 
plain how determinate vanation might be pioduced it is 
advisable to attempt to detention if diKmunitc variation 
redly exists Is there d< t< rnumfe v imlion * ” 

UNIVERSITY AND EDVC J TIONAL 
INTKLI IGhNCL 

Loao t uhzox ot Krmvsios, who was appointed to b« 
the Roivunes heturer it Oxford for iqoh, but w is prevented 
from delivering the let lure, h is been appointed tin 
Romanis lecturer for this year 

Mr Wiuiau Swim of Goncvi, his says Viem*, given 
ino 000Z to Hobart CoIIrgi to endow a college for women 
It is also announud (hit l)r \ndiew Carnegie has ofleied 
to give 20 000/ to Qutcn's University, Ontario, on con- 
dition that an iddition il sum of 8o,oooI be collected 

Mr I D Rockrffilfr has made a New Tear’s gift to 
Chtc ego University of about <hx> ooo/ , which brings his 
total beuef u lions to the Umversitv up to 3 qoo,ooof I he 
private gifts to universities and college* m tin United 
Mites tnnounced in these columns during list vear 
amounted to neatly 5000,000! 

1 >ie annual meeting of the Publn Sthool Sum* ■ 
Masters’ Association will be held nt tht Umversitv of 
London on Saturday, January 12 The presuh nt the Ri v 
the Hon L Lyttelton, headmaster of Lton, will tike thi 
chair, and will read a paper on the place of science md 
of literature in a general education Otln r subj» t ts of 
papers upon which it is hoped disutssion will take plm 
are — -"The Internal Fcononiv of School Srience " by Mr 
Thwaites, and 44 The Best Method of Introducing 
Atomic T heorv m Sciencp M bv Mr F R I Wilson 
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In connection with the University of London, we notice 
that Mr A G Tansley, assistant professor of botany and 
lecturer on plant anatonjy at University college, will deliver 
a course of eight lectures on “ lbe Fvolution of the 
Vascular Svsterh in the Fern-phylum/' beginning on 
J inuary 26, at University College At the physiological 
laboratory of the University a course of eight lectures on 
** The Physiological Effett of Compressed Air ” will be 
given by Mr I eonard Hill, h R S , beginning on 
January 1 c; A course of five lectures on the " Structure 
and C lussitrcation of thr Myriapoda and Araihmda “ will 
be gmn it University Colkge bv Mr R I Pocock, 
t* ginning on January 14 

Tiif Paris < orrespondtnt of the Ttmes reports that M 
Rriand, the 1 rench Minister of TducUion, proposes to 
suppr* ss the baccalauKat, the degree conferred on a boy 
on fits admission to i I remh university Such admission 
is of necessity precedi d by several years’ school training 
during whuh the bov is prepared in a somewhat mechanical 
m inner for the < xuminahons on which his admission to 
the univ^rsitv depends The system, according to the 
7 mi(C correspondent “is the nearest approach known m 
Purope to the mandarin method of China “ It is very 
widely hit th it at the end of their school caneis the bovs 
luk mill ilivr and origimlitv o the ri suit of the undue 
appeal to their Vfrbil memories, and it is hoped that the 
ibolition of the bare tHurt 4 it will discourage the rigid 
unifommv which characterres French secondary schools 
and Ir id to an 1 ndeavour to adapt the curriculum of a 
slIiooI to the particular needs of the pupils ittending it 

Si \ vral substanti il gifts for the idvancement of higher 
education are iccordtd in recent issues of Scienci Among 
thi sr m iv lx mentioned donations of 20,000/ each to 
Western Reserve University, Cleveland, O by Mr 
11 M H inna and Colum l Oliver II P ivne The 40000/ 
thus *suhsi ribt d is to be used m establishing and endowing 
a laboratory of expuirmnlal medicine it*, the nudical 
school Mr Wdlnm Smith of Geneva NY is to found 
1 woman s college The name of thp »evv college will be 
the William Smith College for Women, and it will have 
in ( ndovvment of about 70 000/ A “ Carl Sehurz memorial 
professorship * is to be established at the University of 
Wisconsin as n result of the movement recently started in 
Milwnukei bv a number of prominent German Americans 
The pi m is to rujse an endowment of to.oool the income 
of which will be used for the establishment of an annual 
lourse of lectures at the State university to bi given bv 
prominent professors of German universities Mr Andrew 
C irrtegie has offend to give Washburn Colhge, Topeka 
Kins a second 10000/ for its endowment fund, provided 
thi total endowment retches 40000/ by January r, 1008 

The tenth of thi serifs of articles on “Public School 
Fdiu Uion “ which is being published in 1h* Time* 
tppearerl on Pttembtr 28, :<jo6 This contribution deals 
with I ibor dories and practical work in the teaching of 
smncf and is by (he Rev T Nicklin, of Rossall School 
Mr Nicklin says “ it would be hard to find a single public 
school of recognised position that has not n 1 iboratorv 
whuh if nut pilatial ts vet adequately equipped for that 
end of science teuhing that is regarded in Fngland as 
educ itionallv best “ A littlp later the article asserts that 
while the masters m the public schools adhere to the theory 
that biturcs and intellectual teaching must be the staple 
of the work, (he English public schools have from the 
hrst made 1 onsidorable us of the laboratory, and to-day 
that use is on c larger scale and more thorough in 
character than ever before Mr Nicklin describes the 
laboratories of an average public school, and indicates 
brnfiv the course of study followed I hough it would 
have been more sdisfactory if in addition to his generous 
estimate of Prof Armstrong's work in improving English 
si jence teaching Mr Nicklin hid insisted more upon the 
paramount importance of laboratory practice in the teach- 
ing of science, his article is valu ible in showing the very 
substantial improvement made during recent years >n the 
way in which science Is regarded bv public-school authori- 
ty ^lany readers of Naturf will remember the divs 
when anv sort of Jrhctical lesson was unknown tn public 
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schools and to hear that every such school DOW has well- 
equipped laboratories — even if in some cases they are not 
used enough- 1 — is convincing proof that thd labours of men 
of science in the direction of rationalising English public- 
school education havo not been in vain. 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, December 11, 1906 —Dr H Wood- 
ward, F R S , vice-president, in the chair — An account 
of the ‘ascuharts of the Cape Verde marine fauna 
collected by Mr Cyril Crossland Dr J ft«nnl* 

and H WlMman, The occurrence of te^ species 

of Ascidue Simplices was recorded, of which three 
were described as new —Variations in the arteriaf 
system of certain species of Anura L K Oraw*tiay» 
—Descriptions of fifty-thrre new species of Afruan Coleo- 
ptera of the family Curcuhonidx Guv A K Marshall* 
— The cranul and spinal nerves of Chlamydoselachus 
angumeus Mrs O A Merritt Hawlisf The paper con- 
tained a description of these nerves and discussions of 
them from the point of view of the ner vc-component theory, 
and showed that the nervous ns well as the other s^vtems 
of Chlaundosclnthus combined specialised and primitive 
features —Two mammals obtained by Major Pow tll-Cotton 
in the Jtun Torest R Lydakkor The authoi referred a 
d irk-cojoured tats skin to a rice of lei's thrysothrix and 
dso d< scribed a giant eleph vnt^ehrew a-. ljpw — The skull 
of i hrunng, or Malay bear, from Tibet representing a 
distinct race R Lydakker — South Indian nudibranchs 
Sir Charles lliot. A supplem* ntarv account of the radulafr 
of various spec as based on microscopic slides prepared by 
Alder and H incoek, discovered in the Hancock Museum 
it Newcastle -on Tyne These slides confirmed ininv of 
the identifications suggested in the hrst piper, and in par- 
ticular showed that Dons gUnet was a Chromodorts, and 
that Ports vtUosa was Thordisa mactihgera, Bgh 

Faraday Society, December 11, iqoO —Dr T M Lowry ire 
the choir —Contributions to the study of strong electro- 
lytes Dr A C U Cummin* (1) The Khmtnuiion of 
Potential due to Liquid Contact — Certain solutions have- 
the property of reducing the potential due to the contact 
of two solutions and potassium chloride has been used for 
this purpose In most vases a saturated solution of 
potassium chloride does not remove ill the diffusion polen- 
lul indeed if the solutions in the cells be strong, it only 
removes a small part This property of removing more or 
less of ihc diffusion potential depends on two factors ire 
the connecting solution first, the positive and negative ion* 
must be of r qual velocity, and, suomll), the concentration 
of the tonnetting solution must be high companxl with the 
solutions in the cells T fye author suggests a saturated 
ammonium nitrate solution as that which fulfill these two 
conditions better than anything else at present known, and 
shows by e\|M?rinient 3 with different cells that this is the- 
case (2) The Potentials of Silver Nttrote Soluttons — For 
silver nitrite the electromotive force gives the same measure 
of the ionic concentrations as ib obtained from the con- 
ductivities, and therefore supports the view that the con- 
du< tivity gives a true measure of the ionic concentration — 
The electrochemistry of lead Dr A C C Cummin*- 
The tesuHs in general prove that lead in the tetrad form- 
is a highly electropositive element, and also diicct attention 
to n curious difference in the behaviour of sodium and 
potassium nitrates towards lead nitrate — Storage batteries 
and their electrolytes R W Vlcarcy. The paper deals 
chkfiv with some of the problems involved in the manu- 
facture of accumulators particularly as regards the effetjr 
of nitrogen and other impurities introduced consciously ot 
by accident in the process of manufacture 

Paris 

Academy of Sciences, December 24, 1906— M H 
Poincar^ in the chair — The determination of integrals of 
equations of the elliptic type by certain conditions at the 
limits Emile Plo*rd,— Differential equations of the secortd 
order at fixed critical points Paul Palntovd* — Magnetic 
work at the town of Tananarive and district ^Eai EL 
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(MIA* A table is given showing the results of the mag- 
netic observations at twenty stations, to which is appended 
a discussion of the perturbations — The evolution of the ^ 
Tertiary mammals the importance of migrations* The ' 
Miocene epoch i Charles OspSrst — The perpetual secre- 
tary announced the death of Jean Abraham Chretien 
Oudemans, correspondent of the academy for the section 
of geography and navigation, and of Jacques Augustin 
Normandj correspondent for the same section —The nature 
of the atmospheres of Mercury and Venus P lalst 
Details are given of the method of observation by which 
it has been found that the light from Mercury is not 
senvbly polarised It was dhown by Lunderer in 189a that 
the light from Venus is similarly not polarised The 
author concludes that it would be premature to draw con- 
clusions at to tlie nature of the atmosphere of Mercury 
from this result — A formula applicable to }ho times of 
direct rotation of the planets and the sun Emile B«tot* 
The formula proposed is 


T^ 


23 75 
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where V is expressed m hours, a 1$ the distance from the 
centre of the system, D the diameter of the planet in 
diameters of the earth, and d the density with respect to 
wat< r Ihe times are calculated from this formula m ten 
cas+^s und the causes of the two lirgp dewations observed, 
the sun and moon, discussed —A method in the calculus 
of variations M Hadamard — Partial differential equa- 
tions of the second order with two independent variables 
admitting a group of odd order of transformations of con- 
tact J Clalrln. — The extinction of friction L Laoornu 
The motion is considered of a syBtem of homogeneous 
spheres having their centres fixed, and which exercise 
given mutual pressures at their points of contact It is 
shown that this system, once set in motion and left to 
itself, has the peculiar properly that the work of friction, 
with respect to the unit of time, tends constantly to 
diminish This theorem still holds when, for one or more 
of the points of contact, the sliding is replaced by a 
rolling — The un symmetrical modification of some absorp- 
tion bands of a crystal under the action of a magnetic 
field Jean Becquerel — The variation of ferromagnetism 
with temperature Pierre WsIm. A theory of ferro- 

magnetism is given based on a simple hypothesis concern- 
ing the mutual actions of the molecules Experiments 
have been carried out on magnetite, which previous experi- 
ments had shown to be sensibly saturated in a field of 
500 Gauss, and of whuh the temperature corresponding to 
the disappearance of magnetism, <587° *C , is easily 
accessible The curve drawn from the theory is given, 
and on the same diagram ten experimental points are 
shown The correspondence Is very close at one tempera- 
ture only, that of solid carbonic acid, there being a sensible 
deviation from the curve — The negative charge at a dis- 
tance of a metallic plate illuminated in an electric field 
Mmc Bauctouf — The crvoscopy of colloidal solutions of 
ferric chloride G Malfltano and L Mioh*i« The 
authors Jiave shown the possibility in previous papers of 
using a collodion filter to separate {he fine particles from 
the liquid in which thev are suspended, and In the present 
paper apply this method to determine the lowering of the 
freezing point of the latter, considered apart from the 
small particles In this way they find that the cryoscopic 
effect of the suspended particles is so small as to be beyond 
experimental measurement In this case, at any rate, the 
magnitude of the suspended particles cannot be determined 
by crjow^opm methods — The absolute atomic weight of 
dysprosium Gustave D Hlnrleh*. A discussion of the 
experimental results of G Urbain The atomic weight of 
dysprosium is assumed to be 16a 5 exactly , the experi- 
mental figures and those based on this assumption are 
compared, and the deviations noted — A colloidal compound 
of thorium with uranium Bdla liliahf. The compound 
described is obtained by heating precipitated thorium 
hydrate with solutions of uranium salts — The action of 
alkaline silicates on soluble metallic salts Robert 

Dollfu*. A description of the phenomena observed when a 
crystal of ferrtrtis sulphate Is thrown into a solution of 
sodium or potassium silicate The experiment has some 
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analogies with the culture of the artificial cell described by 
Trauoe and by Stdphane Leduc — The definite compounds 
formed by chromium and boron Binet du JtMonnsIx* 
The ingots obtained by reducing chromium oxide by boron 
in the electric furnace contain two compounds, Cr^B a and 
CrB, both of which dissolve in a medium containing less 
boron, and which can only be isolated in a state of purity 
from nearly homogeneous ingots, the composition of which 
nearly corresponds to the substance required — The 
anhydrous protoxides of the ,alk dine rnetds E Rtngad*. 
By applying to rubidium, potassium and sodium the 
method previously used to obtain the oxide of caesium, 
Cs O the lower oxides of thesr mttals, posstssmg the 
general formula R 3 0, have been obtained in a pure state 
— -Some sulphates of tetr ivalent vanadium Gustave Qt)n 
— The use of special steels for mets G Charpy A 
systematic study of the thermal and mcihumcal proptrtieg 
of various alloys of steel has led to the use of a chrome 
mckel steel fur nvets, the strength of which is 2 5 times 
that of the metal usually employed for this purpose, and 
this without tlie need of any special precautions in prac- 
tical use — Some methods of estimating nitriles and 
carbamines , H QuIH«m*rd, — A new method for estim- 
ating free sulphur E B«r^or lhe sulphur is dissolved 
by fuming nitric acid to which a little potassium bromide 
has been added this reagent mts in the cold, and in a 
few minutes — The molecular weight of elaterine A B«rg 
lhe author has repeated his determinations of the mole- 
cul ir weight of elaterine, with the result of confirming his 
earlier views The formula would appear to be C 3(i H 3(1 0 T 
“-Contribution to the study of the h>droxamic auds R 
Marqufa. Benzhydroxamic acid treated with thionyl 
chloride, gives phenyl isocyanate bv a kind of Beckmann 
transformation Saheylhydroxamic acid beh ivts differently, 
oxycarbaml b^ing quantitatively form* d —A new method 
of formation of organic compounds of phosphorus J 
Borthaud White phosphorus, heated witn an alcohol in 
a sealed tube at 250° C , after some hours completely dis- 
appears Among the products of the reaction are phos- 
phines, hydrogen phosphide some phosphinic acid;,, and 
tetralkylphosphomum hydrate, the latter b« ing the chief 
product —The experimental reprpduction of hthospherical 
folding M Hlrtx The effects of the gradual contraction 
of a planet are imitated by a Inver of paraffin enrlosed 
between two distended rubber spheres tin internal one 
being slowly deflated, and the contact of the external sphere 
with the paraffin being maintained by extirnal pressure 
The surfaces thus produced are com pi red with the surface 
of the moon —The origin of heheoidal windings in crystal- 
lised bodies Fred Wali*r*nt. — Corrosion figures P 
Oaub«rt A study of the corrosion figures produced on 
phthahe acid crystals bv mixtures of ah oho! and water — 
A new mineral species, nepouite, a hydrated silicate of 
nickel and manganese F Q(a««*r The mineral was 
found m New Caledonia The analyses lead to the com- 
position 2Si0 1( 3fNi,Mg)0 2H a O The mmc of nopouite is 
proposed from the place Nepoui, the locality where it was 
first observed — The experimental reproduction of the 
mycetoma with black seeds E PI not* — The nature of the 
latent life in seeds and on the true characters of life Paul 
Bocquoroh — luminous radiations and the richness of 
wheat in nitrogen J Dumont The radiations at the 
blue end of the spectrum are those possessing the greatest 
effect in causing the migration of nitrogenous materials 
especially gluten, in seeds — The influence of the valency 
of metals on the toxic power of their salts Henri 
Mlohool* — The genesis of proteid materials by a patho- 
genic microorganism at the expense of definite chemical 
substances J Qalimnrd and L La 00m mo —A new 
species of the genus Icticyon (Speothos) coming from the 
equator T L Trouoooart. — The influence of the geo- 
graphical situation on the development of height in man 
Fugene Ptttmrd, A study in the Canton Valais, Switzer- 
land, of the effects of soil, altitude, and aspect upon the 
human height — Researches on nutrition balance of nitrogen 
and common salt M L*tull« and Mile M Pomplllan 
—An apparatus for administering chloroform The Roth 
Droeger apparatus M Qu*l!«lmln«tti The regul ir dis- 
tribution of chloroform in the tissues when using an air 
chloroform mixture of known proportions is based on the 
assumption that the breathing is regular The apparatus 
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described pinutis of the administration of A!£gfven quantity 
of chloroform In a given time, whatever may be the 
respiratory activity — The preservation Of chloroform, and 
an arr tnge/nent indicating its accidental alteration Pierre 
Bratttu and Paul Wooft Pith tinted with Congo red 
is recommended as the most practical means of detecting 
atid 'duration products in chloroform — The physiological 
action of Euphorbium ream L P 4 nl*r#* — ‘ The nature 
of vaccim virus II Ntooll# and M Adll*ldy — Ihe 
causes of alteration of butter The bacteriological control 
of butter manufacture M M fts 4 — The geological con- 
stitution of the Cfi/zery region Altaic Rich# 

Calcutta 

Astatic Society of Bengal December 5, 1906 — Thecommon 
kestrel (7 tnnuncidus alaudanus ) Lieut Colonel D C 
PhIJIott Note on the bnrdmg and distribution of this 
bird in India, its use in F* rsia as a decoy for hawks, U« 
employment b> the Arabs for training greyhound puppies 
destined for the sport of gazelle-hawking — Note on the 
falcon ( balco juggtr) I leut -Colonel D C PhlMOft, 
Note on habits breeding prey, and use in falconry, with 
i d* tailed description of and a figure illustrating its use 
is a baral or decoi with nooses, by Indian hawk- 
i at* furs Swcrfia ton^luenxis ind a new variety of 
Swtrtia, purpnrascenx I H Burklll Rc* ords the result 
of observations in the held upon the difference between 
Swirtta tongluenux and Auicrha Chirata Both plants are 
* qrnllv hitter The new variety of Sieerha purpurascens 
was rolbrted in the Sikkim Himalaya It differs from 
the t>pe in several features, and the finding of it extends 
the ntigc of th* sprues to the east of Nepal — Hunting- 
dogs from an Arabic manuscript of the fourth century 
Lieut Colond D C Phillott and R b Azoo. — A speci- 
men of belts frnfic Milne-Edwards, in th* Indian Museum 
\ Annsndile ihe skull of this rare nt is figured and 
drsiribed from a specimen of unknown provdnann The 
mo*t chara* teristic feiture of the dentition is (he high 
development of the anterior prsemolar —Miniature tank 
worship in Bengal A N Mob#rly — The Rijmahal hill 
folk The Saorus of the Rajmahal Hills R Balnbrldg# 
— Fn sh water fauna of India No 11 The meurrence of 
the medusa Irene ct vlonen sm in brackish pools together 
with its hvdroid stage N Annandal* This medusa has 
been found, with its hvdroid stage in pools in the Ganges 
delt * whuh probably tontain about one third of the pro- 
portion of mineral salts commonly present in s< a water — 
Freshwater faun 1 of India Nn 12 A preliminary note 
on tin Poltzoa o<cun*ng in Indian fresh w ifir and brackish 
pools with the description of a new 1 nphofvus N 
Annzndal* Ti<forW/<i pa udn is re* ord* d from near 
C jlrutt i ihe “spe*ir^” of Plumatella (P npenx P 

cmargtnata in*! P allmam) oc* urnng m India are dis- 
cussed, »nd a Lophopus distinguished from I cryxtalhnus 
by the shape of its statoblasts is desinbrd from a lake 
in lb* outer Him \la\as 


DIARY OF SOCIRTIBS 

THURSDAY, January 3 

Koval Institution, nt a — Signalling to a Distance the Telephone and 
its Woikinr W Dnddell 

FRIDAY Ja'nuakv 4 

London Institution, at 4 -Earthquakes and C«y*ar* W Herbert 
Garnaon 

Royal GbOCRAPHicAl Socikty, at 3 30 —Japan and the Japanese u I 
saw them ML* A L Murcutt 

SATL RD 4 F t January <; 

Royal Institution at 3 - Signalling to a Distance Early WjreleM 
Telegraphs W Durfdell 

Geologists Association, at 8 —On a Norwegian SnoWfieM and its 
Glacier* Horace W Mom kton 

MON DA Y, January 7 

Royai Gro* rafmical Socikty, at 3 30 —A Lady n Journey from lh« f 
Cape to Cairo Miss Mary Hall 

Sqcjrty of- Chemical In pi stkv, at 8 —The Sixth International Congress 
of Applied ChamisUy at Rome Walter F Reid 

Victoria Institute at 4 30.— • I be San francitco and Valparaiso Earth 
qua kilt and their Causae » Or Warren Upham 

TUBS DA Y January 8 

Royal Institution, at 3 —Signalling to t Distance The Radio Tele 
graph W Dudddl 

Institution of Civil Engimkrk, at 8 —The Simplon Tunnel Francis 
Pox 
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WEDNbSDA Y, January 

Society of Arts, at 5* — Perils and Adventures Underground t BttOtU 
H Brough , * . . 

Geological Society, at 8 —On the Cretaceous Formations of wile 
(Bnuil). and on Vertebrate Fosiflx collected tberain J Mrwsqziimx Dr 
A S Woodward, * R S —On a new Dimjsaurian Reptilo from the 
Trias of Elgin Dr A S Woodward, P R.S 

THU&SDA K. January 10 

Mathematical Society at 5 30 —Exhibition of Foor-dimensionel 
Models Mrs A Stott —On ihe Uniform Convergence of Fourier's S«m* 
Dr E W Hybson — Asymptotic Approximation to integral Functions of 
Zero Order J P Littlewood —Partial Differential Equations of the 
Second Order having 1 niegral Systems free from Partial Quadratures 
Prof A R Forsyth —On the Singular Points of Some Classes of Power 
Series In Several Van ablet G H Hardy —The Construct urn of the Line 
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„ INDIAN CLIMATOLOGY* 

Climatological Atlas of India Published by the 
Authority of the Government of India* under the 
Direction of Sir John Eliot, K C l T r F R S 
Pp xxxii+120 plates ^ (Issued by the Indian 
Meteorological Depart* *eht, 1906 ) Price 36s 

T HE Indian network of meteorological observ- 
ationA is the greatest individual organisation 
within the tropic*, and it has, therefore, attained the 
greatest importance in the pursuit of meteorology and 
Climatology Founded m the 'year 1875, it can now 
look back upon more than thirty years of uninter- 
ruptedly successful activity, having during this period 
had the peculiarly good fortune to be presided over 
by two distinguished meteorologists — Henry F Blan- 
ford and Sir John Eliot From the commencement 
the author of this review has followed with sympa- 
thetic interest the development and the active work 
of the organisation, his been in const int association 
with director, and has also, as far as possible, 
made use of the imuiense volume of information In 
no meteorological organisation in the world are there 
such comprehensive records, as well of a statistical 
as of a scientific nature, as in the Indian orte, 
onlv the much older Russian one can compare with it 
Beginning with the smaller, but very valuable, scion 
tifie essays of Blanford in the Proceedings of the 
Asiatic Society of Bengal, it grew' into the huge folio 
volumes of the Indian Meteorological Memo rs, ol 
which the seventeenth volume is completed and pub 
Ushed Then tame monographs relating to individual 
cyclones, Blanford 's “Indian Meteorologist’s lade 
Mecum ” (Calcutta, 1877), and especially the hve 
volumes of cyclone memoirs by Sir John Eliot, and 
his lt Handbook of Cyclonic Storms in the Bay of 
Bengal ” (second edition Cilcutta, jqoo) 

The introductory text to the “ Chmatologu tl \tlas ” 
gives a summary of the publications of the Meteor- 
ological Dopirtment, relates the history of the de- 
velopment of the department, and describes its objects 
ind aims" Reference may here permitted, to an 
older publu ation, “ Memoirs of the Indian Surveys,” 
by Sir Clements R Markham, K C B , F R S (second 
edition, London, 1878 \vi , pp 275-310), m which 
is minutely described the beginnings of meteorologic tl 
efforts 111 India, down to the establishment under 
Blanford of a single organisation, it also gives a verv 
good analysis of the meteorological work until the 
year 1875 The text of the “ Atlas ” contains the 
most important facts as to the principles on which 
the construction of the charts is based , the means 
are critically derivid from the observations of the 
tw6nt$r-five vears 1876-1000 1 

w The Indian network of meteorological obst rvations 
extends from about latitude 6° N , In the tropu il 
Indian Ocean, to the prodigious plateaus of the Hima- 
layas, under 35 0 JN It includes, in the south as well 

l Th» eomplet# numerical values ar* found m \ariou» volumes of ihe 
Indian Meteorological Memoirs 
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a& in the north, hill stations at and above 6000 feet 
above sea-level, which supply information on the 
upper strata of the atmosphere The region contains 
the hottest and the most rainy parts of the world, and 
it is the scene of one of the most peculiar meteor- 
ological phenomena — the south-west monsoon — m 
which the wind rdgtmes of the two hemispheres meet 
between 30° S and about 30° N * 

From the actumulited me teorologieal records in 
this highly interesting region we have now this 
splendid chartogrnphic pioduchon, the “Climato- 
logical Atlas of India ” 1 his work excels in its 

completeness even the similar work the “ Atlas 
Clunatologique de 1 ’Empire de Russu ” (St Peters- 
burg, J900) In a ctrlam sense these two great 
works are complementary to each other, giving us 
such a very extensive picture of the climatic variations 
over the largest continental area of the world — Asia 
ind Europe- is one would hardly have hoped for a 
short time ago Ihe “ Indian Climatological Atlas ” 
contains a very valu iblc peculiarity — it takes into 
consideration the daily viriation of the meteorological 
clem<nts, explaining th< ir extension over the country 
during the extreme daj hours 8 a m (10 a m for 
pressure) and 4 p m , and also the daily variations of 
pressure and temperature In Indi 1 these daily vari- 
itions play a most important part The smaller 
charts lompletc in a clear in inner the information on 
the Urge charts, and they ire of very great practical 
value 

The “Atlis” contains 120 chirts in perfect tech- 
nical finish, as is expected from BartI, alomew’s Geo- 
graphical Institute The first chart (double) exhibits 
in a very extellent m inner the orographic d features 
of the Indun Empire the knowledge of which is 
very important for the understanding of the pro- 
gress of meteorologu \\ phenomena over them 
Another two page clnrt shows the political divisions 
of India, influencing the solution of the meteor- 
ological st itions Th( n come four smaller maps, 

showing the rainf ill divisions according to Blan- 
ford ind Phot respectively the medical provinces, 
and the meteorological divisions for the Daily 
Weather Report l 'pun these introductory repre- 

sentations follow a louple of double-page maps 
showing the distubution of the pressure and the 
winds in the opposite months Januaty and July 
Ihese charts embrace the w>hole of Indi 1 and the 
Last Vfncin md Vustrflian monsoon regions, e\- 
tt ndmg from -$5° S to nearly 50 0 N , from Asia Minor 
and East \fru 1 in the west to Japan and the gre iter 
pirt of \uslnln in the east With these we are in 
1 position to see at a gl ince the distubution of pr< s- 
sure with the north-east and with the south-west 
monsoons Both charts are very instructive, and p ir- 
ticularly the July one, for it shows the origin ind 
advance of the south-west monsoon of western Indi i, 
which Sir John Eliot first completely explained \ 
uniform decrease of pressure prevails then from the 
south Indian Ocean, under $0° S up to the foot of 
the Himalayas, m 30 0 N , with a differ* nu of pns- 
sure of close upon an inch (^o 3 inches in the south 
and 294 inches in the Punjab) The wind systems of 

M 
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the southern and northern hemispheres unite, and 
there is no longer a division at the equator This is 
the great summer monsoon of southern Asia, which 
in the whole world has nothing to compare with it 
In this, as in succeeding pressure charts, it is seen 
that in many places the winds recorded are in oppost- 
Jion to the distribution of pressure (local disturb- 
ances?) In the January chart we miss the north- 
west monsoon over the Malay Archipelago (it is found 
over North Australia), although at Batavia, for ex- 
ample, west, north-west, and north winds prevail in 
January with a frequency of more than 80 per cent , 
and similarly also prevail in strength 

Plates xi -X\in exhibit the distribution of mean 
pressure and the winds for each month and the year 
at 8 a m , the hour of observation for the telegrams 
for the Daily Weather Report Beside* these there 
are two smaller charts showing the pressure and 
wind at 10 a m and also at 4 pm, that is, at the 
hours of the daily extremes In the quiet, cool- 
weather season the winds experienced undergo 
changes of direction in accordance with the distribu- 
tion of pressure In the Ganges valley, in May, at 
4 p m , thev appear to blow against the gradient, 
that is, from the lower to the higher pressure, the 
problem of the nor'-w esters, which had already 
occupied the attention of Blanford 

Plates xxiv-xxxvi show the mean pressure and 
the winds for the day, the smaller charts the actual 
diurnal range of pressure, and the ranfre reduced to 
sea-level, monthly and annual From January to 
May, in southern India, the daily range of pressure 
is as much as 0 n; inch to 017 inch, during and 
after the rainy season it diminishes to o 13 inch or 
012 inch These great daily amplitudes justify the 
representation of the mean daily distribution of pres- 
sure In Plates' xi -wxvi the monthly and annual 
isobars are drawn at intervals of 005 inch, an interval 
which would be ample for Europe, but for a tropical 
region it appears to be too large The pressure 
gradient which sets the great south-west monsoon in 
motion does not amount to so much as o 02 inch per 
degree We see, therefore, upon some charts - 
February, March, October, and November— only two 
to four isobars over the whole of the extensive region, 
and sometimes it is not very clear as to the local 
decrease of pressure, especially over the Bay towaids 
the east Tins could have been easily remedied by 
spcct illy noting the mean pressure at the Nnobars, 
Andamans, and on the coast of Burma 
As to thjfc, origin of the most interesting pheno- 
menon in the meteorology of India— the bursting of 
the monsoon— the charts which lie before us cannpt 
afford sufficient explanation, for the origin lies outside 
thfc limits of the charts, far southward in the Indian 
Ocean, not over the Indian land region, as Sir John 
Eliot pointed out (Quarterly Journal of the Royal 
Meteorological Society, January, 1896) The gradual 
advance of the southern and western sea breezes in 
the mighty south-west monsoon we see in the charts 
lot 0 February $nd March to June The south-west 
monsoon reaches Ceylon about the middle of May, 
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and arrives at Bombay about the middle of June S9 
gradual does the advance seem from April to M&y 
and from May to June that it is scarcely noticeable 
in the charts , but we do, however, find an indicattoti. 
On the May and June chart* we see a higher prOWure 
advancing from south and south-west, while 
northern Ihdia pressure xb decreasing A pressure 
wave spreads over Indu from May to June This is 
clearly shown in the following pressure changes from 
month to month — 

Chanpcm fro A 

s " ■ ■■ — s 

Apnl-M»y May-JuOo Juae-July 

s , ,n 

Zanzibar „ 0 13 S +0066 -l-o 009 +0019 

Colombo 6 54 Ni. -0014 +0009 +0 016 

TnVandrum * 8 30 N -0007 +0003 +0W9 

Mooltan 30 12 N -0149 -0147 -0019 

Bcra Ismail Khan 32 oN -0145 -0161 -0x113 

From May to June southern India Is flooded with 
masses of atr from the ocean by the south-west mon- 
soon, while over north-west India pressure continues 
to give way 

Plates xxxvii -xhx contain the monthly and anuua) 
mean temperatures over India, the lsqtherms being 
drawn for differences of o* 5 5 F , ar i are, therefore, 
of an especial distinctness rhe^ mailer charts give 
the lines of equal mean monthly and annual maximum 
and minimum temperatures The succeeding plates, 
1 -lxu , are also devoted to temperature, the large 
ones showing the lines of equal diurnal range, the 
small ones the lines of equal absolute maximum and 
minimum values, monthly and annual The whole 
of these plates, therefore, afford a very complete pic- 
ture of the temperature of India From the iso- 
thermal charts we can easily follow the warming of 
the Indian land area from south to north-west In 
February the warm centre, 82° 5, lies under 16 0 N 
(mean), in March, 87° 5, under about ij? N‘ (the 
middle of the peninsula), in April, 92°5, under 
21 0 N , in May the centre, 95°, embraces the whole 
of western India, reaching from 18 0 to 27 0 N In 
June it lakes up a position towards the north-west, 
in the Punjab — the Mooltan region— with 97°5, one 
of the highest monthly temperatures in the world 
In July the cootmg sets in, 95 0 , and in August it is 
90 0 , whilst on the Malabar coast, under the influence 
of the rains, the temperature is already down to 77 0 
(in 12 0 to 16 0 N ) In the northern Punjab, where 
the heat centre lay in June, the temperature sinks to 
55 0 (down to 52° 5) in January There also are to 
be found the absolute extremes of the whole of India 
125 0 in June and 30 0 to 25 0 in January The daily 
range of temperature vanes between ro° on the 
southern coasts and 32 0 5 in the north-west The 
rainy season brings to the whole country a great 
decrease of the daily range of temperature, from 30° 
and 32 0 5 to 15 0 in Central India 

Plates lxm -Jxx/ show the distribution, monthly 
and annual, of the mean daily relative humidity, tlys 
two smaller charts on each sheet the distribution at 
Sam and 4pm In the Central Provinces in April 
the atmospheric hupddity decreases to 30 per cent 
in the daily means, and to 20 per" cent at 4 p m , 
whilst on the coast it is 70 per cent , and in Upper 
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Assam 80 per cent On the west coast during the 
rainy season it is 90 per cent , in the Punjab 50 ptr 
cent to 60 per cent In similar manner Plates Ixxvi - 
tatxxvbi, show the mean distribution of aqueous 
Vapour, monthly and annual, and at 8 a m and 
4pm,' the changes are mostly the reverse of those 
of relative humidity The mean vapour pressure 
reaches 0.90 inch to, 095 inch on the coasts and 
over the Bay of Bengal in May, while in January it 
is only o 40 inch over the land The rainy season 
brings to the whole peninsula a high vapour pressure, 
but on account of the decrease of temperature it is 
generally not fy&her than 085 inch, only in the 
lower and middle Ganges valley is it 0^5 inch The 
daily variations of the relative as well as y of the 
absolute humidity are very great in the dry season 

lhe charts Exhibiting the distribution of humidity 
are followed by Plates Lxxxix -a , showing the mean 
daily cloud distribution Here also we find smaller 
charts representing the cloudiness at 8 am and 
4 p m Such an exhaustive picture of cloudiness as 
jve have presented to us in these Indian charts did 
not hitherto exist for any part of the world The 
difference in the cloudiness in various parts of India 
in the several sea£m$ is very great In the middle 
Indus valley ne find a mean cloudiness of 1 5, in 
Upper Assam of 6 o — these are the extremes in the 
annual means In June the Punjab has still only 
10, the Malabar coast and Assam 80, in western 
Bengal even 90 In October the minimum, 05, lies 
in the Punjab, the maximum, 80, in southern Deccan 
The technical finish of these maps is especially 
beautiful and impressive 

We now come to the concluding series, Plates cii - 
exx , representing the rainfall conditions The prin- 
cipal charts, monthly and annual, show the rainfall 
distribution by means of isohyets, the smaller ones 
give the lines of equal mean number of rainy days 
and the storm tracks for 1876-1901 Until now no 
monthly rainfall charts for India had been in exist- 
ence H Blanford had added to his great work on 
the rainfall of Indi i ( u Memoirs ,** vol 111) merely 
an annual chart The principal areas of rainfall m 
India— the Malabar coast and the Khasi Hills of 
Assam, with from 200 inches to 450 inches of rain 
annually— are generally well known, but what we re- 
gard as the most extensive rain region is the Malabar 
coast rather than the Khast Hills, as is especially evi- 
dent from the June and July charts On the Malabai 
coast in July we find a long area With 50 inches of 
rain, whereas the Khasi Hills have only the isohyet of 
20 Inches (Chei rapunjee omitted) In June both regions 
have isohyets of 3 o inches Flic driest region is in the 
lower Indus valley (round the hottest place in India 
— Jacobabad), with an annual total of only 5 inches 
The mean values of the number of rainy days lie 
between the limits of 10 on the lower Indus, 125 on 
the Malabar coast (Cochin) and in Assam, and 200 
m the south-west part of Ceylon The isohyets are 
also drawn for the seasons — for January and 
February, March to May, June to October, and 
November and December (the main annual Indian 
seasons), and also for the combined results for 
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December to April and for May to November The 
smalfer charts show tht number of rainy days, and 
for January, May, July, and October the midday 
isobars at an elevation of 10,000 feet On the chart 
for January and February appear the welcome rains 
of northern, and especially north-western, India, 
shown by isohyets of from 2 inches to 5 Inches, on 
the March to Ma> chart the spring rams in Assam, 
from 20 inches to 30 inches, and on the west coast of 
Ceylon, 20 inches arc particularly noticeable 
Of special interest are fifteen smaller charts giving 
the storm and cyclone tracks (period 1876-1901) In 
the winter half of the year, the cool season, we 

find the storm tracks (paths of the depressions) 
in north India, mostly north of 24 0 N First, in 
November there are two, in December thirteen 
storms in the direction from the lower Indus towards 
the Ganges ^delta In January there are more 
than thirty northward of 24 0 N , while thfcre are 

only four southward to 20° N In February they 
still remain in northern latitudes, we see tw r o main 

paths with twenty-five tracks— in M irch not more 

than twelve This seem^ to be the end of the period 
of winter storms in north India On the April chart 
we already find the tracks of four great cyclones over 
the Bay of Bengal, the Arabnn Sea and from the 
latter two advancing towards north-western India 
To the cyclone tracks are attached the dates, so that 
the direction and velocity can be ascert lined, but with 
the storm tracks we miss an indication of the direc- 
tion of movement of the depressions (say by means of 
an arrow) We certainly know that in the winter 
half-year in northern India these tracks are generally 
directed from west to east, but as wc proceed through 
the year there are doubtful c ises, as the summer de- 
pressions from the Bay up to the Ganges valley and 
westward towards Central India In M ly, and again 
in October and November, we find numerous tracks 
over the Bay, in November also over the Arabian 
Sea In this month tw'o cyclones crossed the penin- 
sula, and, therefore, the Ghats, from the Bay to the 
Arabnn Sea (bt tween 12 0 and T4 0 N) — rare cases 
In December only one great cyclone moved up the 
Bay from south to north, and some smaller ones from 
east to west During the rain) season (June to 
September) the upper north-west corner of the Bay 
becomes the birthplace of numerous depressions, 
whith pass into the country In September this 
“ area of cyclonic storm generation ” extends further 
south to 15° N , and also goes further into the Bay 
These are the storms which carry the rains of the 
Ganges valley upwards and over Central India 
During the months of June to August it appears that 
even on the land depressions are developed which go 
westward (direction of movement wanting) as far as 
the Indus Three small charts show these land- 
formed storm tracks (period 1886-1900) 

We now conclude our cursory examination of the 
very richly-stored volume of charts lying before us, 
for which science as well as practice, so long as they 
have to depend upon climatic factors, arc indebted 
to the Indian Government Sir John Eliot, the 
author of this work, has produced a worthy monu- 
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meat of himself as the director of the Meteorological 
Service *** T ndia \\ e no* look forward with the 
greatest mivreat to the promised “ Manual of Indian 
Climatology,” whith, as an addition to the “Atlas,” 
ind especially in the interest of the general public, is 
indispensable Our knowledge of the meteorology of 
India has now extended so far beyond the region of 
the instructive and concise work of Henry F Blan- 
furd, “ Climatt and Weather of India ” (London, 
1K89), that a new description on a broader foundation 
ipp^urs to us an absolute necessity 

J Ha\n 

A NEW IREATJSE ON EVOLV 1 ION 
Einfuhrung in dtc *Deszendenztheorte Seeks Vort - 
rhge By Prof Karl Camilto Schneider Pp 
vm+147 (Jena Gustav ^Fischer, ^906 ) Price 
4 marks 4 

T HIS is a book with many good points It gives 
a fairlv complete account of current opinion on 
the subject of evolution, including the most recent 
views concerning the nature of variation and the laws 
of inheritance Most of the facts cited are sufficiently 
familnr, but thev are explained with unusual lucidtU 
and conciseness Where authorities differ, their con- 
clusions are as a rule impartially stated, and when, as 
often happens, the author’s own judgment is at fault, 
he will generally be found to have supplied his 
readers with material for forming a sounder opinion 
The illustrations are copious and u elbsclectcd, and 
the book as a whole will serve as an adequate intro- 
duction to modern evolutionary theory 

So far as argument goes, the most effective p irt 
of the work is its criticism of Lamarckism, from 
which, however, we miss any mention of Prof Ra> 
Lankester’s convincing demonstration of the self- 
contradictorv nature of Lamarcks “laws” The 
author appears to attach far too much importance to 
the “mutations” of de Vries, and regards as well- 
tstabhshed certain conclusions on this head which 
recent researches have seriously shaken His objee 
tions to the part assigned to selection by Darwin and 
lus followers are singularly feeble, and we are not 
surpnsed to find that his knowledge of many of the 
mo->t important (acts bearing on this branch of the 
subject is imperfect His account of mimicry, for 
instance, is quite out of date, and the vast mass of 
highly significant material that lias been accumulated 
under the influence of Fritz Muller’s theory of 
common warning colours is almost entirely ignored 
An error, or rather a series of errors, which unfor- 
tunately found their way into AVeismann's latest 
woik (as pointed out in Naturf, vol Kxn , 1905, p 
201), reappears in the coloured plate appended to the 
present treitise As these errors remain uncorrccted 
in the TngJish translation of Weismann, and have 
since been copud into seveial other publications n 
tiermanv and Anunea, it may bi well to direct atten- 
tion to them here in detail 

In tht plate referred to (T if II ), Fig 1 represents, 
not, as stated, the male of Paptlto merope , but the 
ffeln ile "of the nortfbenst African form, P antinortt 
I igs 3 and 4 are not “ fornix of V metope from 
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South AfndP,” Fig 3 being the fnppocoon form of 
the female of P tibullus, a race of P dardanus which 
occurs in East Africa from Mombasa to Pelagoa 
Bay and Fig 4 representing the female of jft. 
echcnoides, a species quite distinct from the dar- 
danui or merope group The butterfly represented jn 
big b is not, as stated, A maxim wavitu from South 
Africa (the form usually called domttttcanus), but be* 
longs to the West African race of the species 
Finall), in Fig 7 Is shown, not the Danaine Amattns 
echena, “ the immune model of Fig 4,” but another 
Papilio, viz the cinea form of P dardattus 9 , the 
mimic having been here mistaken for its model 
These mistakes are the less excusable in that several 
of the fQrms in question have been carefully discussed 
and figured by Prof Poulton 

The great difficulty to be faced by those who, ^lke 
the author of the present treatise, seek to minimise 
th * influence of selection, Is the universal prevalence 
of idaptation We accordingly turned with some in- 
terest to the passages in which he gives his own 
solution of the problem We must confess to a feel-, 
ing of disappointment The author muk^ no serious 
effort to grapple with the question, he appears to be 
satisfied with vague phrases about “ extra-personal 
correlation ” which explain nothing, while his dictum 
-emphasised bv spaced tvpp — “ Artbildung 1st einer- 
belts Vervollkominnung, andererseits Anpassung, ” 
when taken with its context, seems to savour of the 
heresy of orthogenesis However, he claims for his 
book that it is only an introduction, not an attempt 
at explanation, and in both parts of the claim we 
think he is justified FAD 

OVR COAL RESOURCFS 
1 he Coal Question Bv the late W Stanley Jevons 
Editpd by A YV Flux Third edition Pp 1 + 467 
(London Macmillan and lo , Ltd, 1906) Price 
105 net 

T HE first edition of Jevons ’s lucid and exhaustive 
work was published in 1865 and the second in 
1866, and since that date it has constantly been referred 
to, but almost always misunderstood The Royal Com- 
missions of 1866 ind 1901 both shared the general mis- 
understanding This is certainly surprising in view 
of the cire the author look to make his position clear 
He argued that within a centurv the want of coal 
would seriously check our material progress if the 
rate of progriss in consumption shown at the time 
at which he wrote were maintained 
Since Jevons’s tragic death in 1882 (Nvturf, vol 
\xvi , p 420), no one has pointed^out the superiority 
of his logical method over that of his many critics 
It is, therefore a matter for congratulation that Prof 
Flux, of McGill University who was formerly Stanley 
Jevons professor in the Owens College, Manchester, 
has edited a third tdition, in which he has wisely 
preserved the text unaltered so far as might con- 
veniently bt done, while making such additions as 
were necessary to embody the knowledge ai cumulated 
m the forty vears since its original issue The most 
important change in the gencril situation since then 
is the development of the coal resources of Germany 
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In regard (o this and other developments, the editor 
has obtained much help from the reports of the Royal 
Commission on Coal Supplies, and particularly from 
Mr Bennett H Brough's report on foreign and 
colonial doal resources to that Commission This 
material is ably and attractively dealt with by the 
editor* who shows that it is probable that the exhaus- 
tion of the British deposits will not progress much, if 
at all, more rapidly in relation to their total contents 
than will be the case with the German coal, and that 
the reported coat resources of Canada and Australia 
suggest the reflection that even though an increasing 
cost of power in Great Britain involve the decay here 
of (he industries on which our country's preponder- 
ance is based, the industrial greatness of th? British 
Empire may not pass away 
The first chapter forms practically the author's 
preface to the first edition, and the subsequent 
chapters in the new edition deal with the following 
subjects — opinions of previous writers, the geological 
aspect of the coal question, the cost of coal mining, 
the price of coal, British invention, the economy of 
fuel, supposed substitutes for coal, the natural law 
of social growth, the growth and migrations of our 
population, the change and progress of our industry, 
our consumption of coal, the export and import of 
coal, the comparative coal resources of different coun- 
tries, the iron trade, problem of the trading bodies, 
taxes and the nitional debt, and concluding reflec- 
tions The width of economic and erudite informa- 
tion and the patriotic tone of the original work have 
been well maintained, and the whole has been admir- 
ably brought up to dati The only trifling matter 
that has escaped the editor’s notice is that in i few 
cases the titles of sorpc of the authorities cited which 
changed in the course of time have not been altered 
Thus, Lord Armstrong appears as Sir William Arm- 
strong, Sir Henry Bessemer as Mr Bessemer, Sir 
Andrew Ramsay as Prof Ramsay, and Lord Swansea 
(Sir Henry Hussey Vivian) as Mr Vivian The able 
editing and the arrangement of the matter, as well 
as the attractive form in which the book is produced, 
cannot fail to commend themselves to all who share 
John Stuart Mill's admiration of the work and of 
its author 


THE RELIGION OF THE MALAYS 
1 he Peninsular Malays I Malay Beliefs By R J 
Wilkinson Pp 81 (London Luzac and Co, 
1906 ) Price as net 

V ARIOUS classes of students, in addition to the 
Civil Service cadets for whom it is primarily 
intended, should read the most excellent pamphlet on 
** Malay Beliefs " recently written by Mr R J 
Wilkinson The author is one of the most erudite of 
students of the Malay language, classical and 
dialectical, and he has acquired an intimate and 
sympathetic knowledge of Malay customs and beliefs 
This little bo9k contains a clear statement of the 
strange mixture of Mohammedan creeds and practices 
that obtains in the peninsula As Malay Islamism 
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was mainly introduced from southern India, the 
Malays are Sunnites hkc the Moslems of the Deccan, 
but owing to the predominance of Persian influence 
in India Shiite “ heresies ** have crept in, further, in 
the matter of religious law the Malays are Shafeites 
Below and penetrating through this imported religion 
are aboriginal vestiges of paganism, always strongly 
tinted with magic 

Mr Wilkinson has some interesting remarks upon 
the problem of the relation of magic to religion that 
is at present exercising the minds of students of 
comparative religion He says — 

“ The magician may 1 indicate * ^ome person to 
receive the spenal attention of spirits of disease, much 
is a man ts his dogs upon an enemy Sometimes 

by the use of a waxen or other image, or by the 

exhibition of a 4 sample * such as the parings of a 
man's nails or the clippings of his hair, the wizard 

conveys to the world of ghosts a knowledge of the 

person ho wishes them to attack- and the ghosts are 
ever ready to profit bv the hint so kindly given Here 
the practices of Malay witchcraft come very close to 
sympathetic Magu — to the view that there is ‘a 
certain physical sympathy between a person and his 
image ' 

* It is not wax that I am molting 
But the liycr, heart and spleen of So-and So ' 

<« Nevertheless there is a marked difference between 
the animistic magic of the Malays and the 4 sympa- 
thetic magic ' defined in Frazer’s 1 Golden Bough ’ 
and accepted by Mr Skcat as the explanation of the 
use of waxen images in the Peninsula The follow- 
ing invocation (auoted by Mr Skeat himself) shows 
the real nature of the pr ictice 

1 Salutation to thee Oh Prophet 1 Ruler of thi World I 
I o 1 I am burling the corpse of So-and-So 
Do you assist in killing him or making him sick ' 

“ The actions of the sorcerer merely illustrate or in- 
dicate to the spirits the exact nature of (he service 
that he expects of them If these performances were 
really based on a belief m 1 a certain phvsical sym- 
pathy betwien the person and his image* it would 
be unnexessarv to invoke the spirits at all ” 

Mr Wilkinson gives some good examples of 
accurate observation but inaccurate inference from the 
facts Thus people have noticed that man-eating 
tigers have the greit canine teeth almost entirely worn 
awav, and they infer that the loss of the teeth is a 
punishment for man-eating, and not that the beast 
is driven by the loss of his weapons to the desperately 
dangerous expedient of proving upon man Again, 
they know that venomous snakes have stumpy 
tails, md assume that the use of the venom a uses the 
tail to drop off ITie author also gives a suggtstne 
account of the training and methods of the native 
doctor who has some real knowledge of drugs, diet, 
fomentations and massage, and a thorough knowledge 
of the weakness of human nature His dodges per- 
plex or mislead rival practitioners, while they delight 
his patients with the special attention that he appears 
to be devoting to their individual needs 

It is to be hoped that the author will redeem his 
promise of issuing other pamphlets on Malay litera- 
ture, life and customs, government and law, historv, 
and industries 
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OUR BOOK SHELF 

John Dalton By J P Millington Pp xn + 225 
(London J M Dent and Co , 1906 ) Price 2s 6a 
net 

This volume constitutes the latest addition to the 
series of 44 English Men of Science " now in course 
of publication oy Messrs J M Dent and Co , and 
is a concise and well-written account of the illus- 
trious author of the atomic theory Everything there 
is to tell 'xbout the old Quaker philosopher has already 
been told in such well-knowfri works as the 
“ Memoirs ” of Henry and of Angus Smith, and in 
the lesser-known biography of Dr Lonsdale, and all 
that a modern historian can do is to put together, 
with such literarv skill as he can command, the facts 
of his simple, uneventful life The publication of the 
“New View of Dalton's Atomic Theory" by Sir 
Henry Roscoc and Dr Harden, and the criticism 
which the “ New View " has received from Debus, 
might have afforded an opportunity to Mr Milling-* 
ton for the exercise of his critical acumen, but Mr 
Millington fails to avail himself of it, the quotation 
from the “ Fundamental Satze der Chemie," pub- 
lished two years before the appearance of the “ New 
View," having little relevance to the matter in dis- 
pute between them 

Mr Millington’s narrative is simple and unaffected 
in style, befittmg the character n seeks to describe 
It is calculated to give the reader a just and faithful 
impression of a calm and beautiful life, utterly un- 
worldly, and free from any taint of self-seeking, envy, 
or greed 

It might at first sight be thought there was no 
room for another book on Dalton, but vw cannot have 
too much of such an example, and certainly no bio- 
graphical senes of “English Men of Science" would 
be complete which omitted his great and honoured 
n itne 

Verhandlungcn dir deutschen zoologischen Gesell - 
schaft , 1906 (Leipzig W Fngelmann, 1906) 

Price 10 marks 

Tins volufne contains the papers read at the sixteenth 
annual congress of the society held at Marburg, June 
5-7 1906 The number of subjects covered by the 

papers and “ demonstrations " is so great that it is 
only possible to refer to a few On account of being 
fully lllusrratcd, special mention must be made of a 
commumcuion by Prof L Plate on the evolution of 
species in the Bahama land-shells of the pupa group 
classed under the title of Ccrton glans The grada- 
tion from a large-sized, heavilv-ribbed, and uniformly 
coloured type to a diminutive one in which the place 
of ribs is taken by bands of colour is admirably illus- 
trated in the phte 

In the second paper lllustrxted by a plate, Dr F 
Doflem deals with the faun 1 and oceanography of the 
Japanese const, especially from the point of view of 
the dispersal of organisms in his opinion conti- 
nental barriers offer much less serious obstacles to 
the dispersal of marine organisms than is commonly 
supposed The zoological distribution of animals also 
forms the subject of a paper by Dr E Stromer, who 
discusses the hearing of the recent discoveries of fossil 
vertebrates in the Tertianes of Egypt on current 
theories as to the origin of the modern Afncan 
fauna „ 

Considerable general interest likewise attaches to a 
long paper, by Prof Simroth on the fauna of Sardinia, 
which deals in considerable detail with the origin and 
relationships of^the native breeds of domesticated 
nmm ils, and brings out some noteworthy points in 
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connection therewith Most of the other papers deal 
with subjects of interest only to specialists It may 
be added that methods of modern research form the 
subject of the opening address to the session by Pro i 
Hcrtwig, and that at the Inaugural meeting Prof 
Korschelt gave an historical sketch of the rise and 
progress of the zoological institute of the University 
of Marburg 

Photograms of the Year 1906 Pp 164 (London : 
Dawbarn and Ward, Ltd , n d,) Price as 4 

In these pages we are introduced to a senes of excel- 
lent reprod notions of typical photographic pictures of 
the year This has been compiled by the editors and 
staff of the Photogram , and a descriptive article 
accompanies the senes Mr A C R Carter con- 
tributes a criticism of the two great photographic 
exhibitions, namely, the " Salon " and “ Royal " 

In addition to the above, pictorial photography 
dealt with in several other essays by vanous writers 
Thus Mr Roland Rood writes ^about America, Mr 
Mortimer Lamb about Canada,^ The year’s photo- 
graphy in Spam is dealt with by M Mendez Leon, 
while “ Western Workers in the United States " is the 
subject of an article by M Fayette T Clute 
As this annual is noted chiefly foi ttyp reproduction 
of photographs, and in this issue the standard is 
excellent, it may be mentioned that the principal illus- 
trations are reproduced by Messrs Carl Hentschel, 
Ltd , and The printing by Messrs F W S Clark 
and Co , Ltd , on the “ first quality art " paper of 
Messrs John Dickinson and Co , Ltd 

One of the frontispieces is an excellent three-colour 
picture reproduced and printed by Hentschel-colour- 
type from negatives by Mr William Gill To those 
photographers who are mainly concerned with the 
“ pictorial " branch of photography this annual Will 
therefore prove of great interest 

I es N ombres postttfs Expost des Theories modernes 
de l Artthtndttque tlementaire By M Stuyvaert 
Pp \n+ 132 (Gand Van Goethem, 1906) Price 
3 francs 

Tms treatise certainly deserves a trial by school 
teaphers The author realises that there is a great 
gulf between arithmetic, as usually taught in schools, 
and the strict logic of the subject, ana, at the same 
time, that it is impossible to teach it with complete 
rigour lo a school class He assumes the commu- 
tative law of addition, and then proves the elementary 
rules in a way which is quite sufficient for school 
purposes, and does not involve any fallacies which 
afterwards have to be renounced The treatment of 
irrationals follows Dedekind, that of fractions 18 
based upon the definition that a/b^cfd if ad^bo 
Proportion is treated in the way that is usual in 
France , the section on this subject would require to 
be expanded and illustrated by the teacher, the same 
is true of other articles, notably § 13, which is unduly 
condensed, and where the distinction between alge- 
braic and arithmetical divisibility is rather blurred 
Many teachers will regret seeing contracted multipli- 
cation expounded by Oughtred's rule of reversing the 
digits of the multiplier The rule for contracted 
division, though instructive, 15 needlessly complicated 
from a practical point of view, and, alas! the rule 
for arithmetical subtraction is given in its old- 
fashioned form However, these are minor points, 
and it is worth while to refer to them only because 
the book is so attractive in other respects Attention 
should be drawn to the author’s way of considering 
fractions, which he sketches out in his preface 
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letters to the editor 

\th* Editor does not hold himself responsible for opinions 
expressed by Ins correspondents Neither can he undertake 
to return , or to correspond with the writers of , rejected 
manuscripts intended for this or any other part of Nature 
No notice ts taken of anonymous communications ] 

The Treatment of Cancer 

In Nature of December 20, 1906, I not© an article 
(m> 177-8) on “ The Treatment of Cancer ,r As a scien- 
tific Investigator, 1 must dispute the truth of the fact that? 
I have any co-discoverer in this matter of the use of 
pancreatic ferments in the treatment of malignant growths 
As, of course, you are well aware, all priority in scientific 
discovery depends upon publication In the case of the 
medical man mentioned In the article there has never been 
any publication of scientific facts, and the reference to the 
comparative immunity of the small intestine from cancer 
has a very different scientific explanation from that given 
in the Bnttsh Medical Journal , 1906, p 715 The real 
reason is the very small extent of the original piece of 
gut, out of which, by growth within itself, the mammalian 
small Intestine is developed If the explanation given by 
this medical man were correct, the coecum ought to be as 
immune from cancer as the lower end of the small intes- 
tine This gentleman ha9 never claimed to have discovered 
a cure, let alone the cure, for cancer What he professes 
to have found is that the proteolytic ferment, trypsin, 
and not the diastatic one, amylopsin splits up glycogen 
This is a very remarkable find to have made ! Assuming 
a miracle to have happened when these unpublished experi- 
ments were made, and that trypsin dtd split up glycogen, 
it may be asked whv he and his pharmacist adopted for 
use as an injection into human patients, from about the 
end of February last until recently, a decoction containing 
a small amount of practically pure trypsin, which had no 
action whatever upon glycogen ? 

The medical man who made this nemarkable find, which 
will not stand the test of confirmation, himself writes in 
the pages of the Medical Press of December 19, 1906, as 
follows — “ Every medical man must deplore the frequent 
attempts which are made in the Lay Press to induce the 
public to believe that a cure for cancer has been dis- 
covered ” This is clear enough Against it I, a scientific 
man, now affirm not only that a cure has been found, but 
that my own work and discoveries have revealed the cure 
For the evidences of the truth of this statement I will not 
refer to various microscopic preparations of tumours after 
treatment, removed by operation, at a post mortem, or 
sloughed away, for these are the property of physicians 
in Fngland and America who will themselves publish 
their cases 

Instead, as the space at disposal is limited, I will refer 
to Prof W J Morton's preliminary report in the New 
York Medical Record, December 8, 1906, to the other 
cases in course of publication there, and to the brief 
account of the Naples case of inoperable cancer of the 
tongue, which I hope to see published shortly in the pages 
of that medical journal Six months after all treatment 
(Cased the patient is alne, well and free from cancer 
This is the sequel of the use of preparations of pan 
creatic enzymes, scientifically prepared, and employed by 
such able and distinguished physicians as Cavalicrc 
*Guarracmo and Prdf Manzo The cancer yielded to the 
chemical test The reagent for this 13 not, as so many in 
this country have believed, including certain cancer re- 
searchers, a solution of glycerine and water, possibly con- 
taining a little trypsin, but it is a potent extract of 
pancreas-gland, prepared from the fresh gland direct, and 
containing alt the enzymes 

The writer of an article in the British Medical Journal 
for December 15, 1906, p 1736, who displays a close 
knowledge of the unpublished work of a research body, 
states that trypsin Is among the substances condemned in 
the passage cited from the fourth annual report of the 
Imperial Cancer Research Fund I have not used the term 
“ trypsin treatment,” for I agree with Prof Poirier, of 
the French , Cancer Research, that trypsin will destroy 
cancer, but not cure it The preparations used must be 
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such as those manufactured by Messrs Fairchild Bros 
and Foster, and they must be employed in the way directed 
by a scientific investigator If the statement be aimed 
the course of treatment advised by me, a scientific man, 
and, as a chemical trade newspaper says, “ not even a 
medical man,” if this be the case, I now direct the atten- 
tion of the scientific members of the executive of the 
Imperial Cancer Research Fund to its existence I traverse 
it completely) and deny that it contains a vestige of truth 
As I have produced evidences of its falsity, if it refer to 
the pancreatic treatment, I now call upon these scientific 
men to substantiate the truth of the point by the produc- 
tion of evidences, including a clear account of the means 
adopted to obtain a proper injection compound, or to re 
tradt and withdraw the assertion , for wnat happened in 
Naples has also occurred in New York, as well as in 
other places in this country, even in the neighbourhood of 
this city of Edinburgh J Beard 

8 Barnton Terrace, Edinburgh, December 23, 1906 


With reference to the above letter questions of priority 
are not involved in the article referred to It may be that 
Dr Shaw-Mackenzie's advocacy of the trypsin treatment 
of cancer was basdd on a misconception, but that he did 
independently evolve it seems clear to us, and this is all 
that was suggested in the article His line of treatment is 
indicated in a letter to the Brtttsh Medical Journal , May 
27, 1905, p 1183, and again in the same journal, January 
27, 190b p 240 , in the latter not only trypsin, but pan- 
creatin and secretin are suggested As regards the term 
“trypsin treatment,” Dr Beard, in an article in the 
British Medical Journal (January 20, 1906, p 140), uses 
the phrases, “ the length of time and number of injections 
of trypsin necessary to destroy the tumour ” “ trypsin is 
the substance which will destroy the cancer cell (Beard 
and Shaw-Mackenzte), ” Ac , and he moreover stTtes, “ the 
preparation of trypsm employed (Fairchild Bros and 
Foster's) was that originally dispensed to Dr Shaw- 
Mackenzie’s prescription by Mr r W Gamble,” thus 
acknowledging Dr Shaw-Mackcnzie's work, and actually 
making use of the latter’s preparation of trypsin I Accept 
ing the details of the case of cancer of the tongue cured 
by pancreatic extract as correct, it is a remarkable one, 
but not unique The writer knows a case of mammary 
cancer diagnosed as such 4$ years ago by four doctors, 
and on which a I ondon surgeon refused to operate, which 
after treatment with X-rays has atrophied, and the patient 
is w<ell and in good health to-day, surely as remarkable a 
ease i Lastly with regard to the alleged cures of cancer 
obtained by Prof Morton In America (to which reference 
was made in the article), these are summarised in the 
British Medical Journal , December 22, 1906, p 183s 

About thirty cases were treated, and the results claimed 
ire cure in two cases, remarkable atrophy of the tumour 
m one, and arrest of disease in many In one case the 
“ cure ” has lasted four months, in the other one month ! 
It is absurd >et to speak of such cases as “cured”, 
careful surgeons allow a three years* limit ! To claim 
that 11 the com ” for cancer has been found has at present 
nothirtg to substantiate it, and in our opinion Dr Shaw- 
Mackenne’s position is far more scientific than Dr 
Beard's We believe that the pancreatic enzymes must be 
injected into the neighbourhood of 4 the growth or used 
locally, how, then, could the secondary growths in internal 
organs Ac , be attacked? Until this can be done, no 
“ cure ” for cancer will have been obtained 

The Writer of the Article 


The American Gooaeberry mildew 

I give below the facts concerning the outbreak in 
Fngland of this disease 1 

This mildew, Sphaerotheca mors-uvae (Schwein ), Berk 
— known in America since 1834 — has proved so destructive 
there as practically to prevent the cultivation of the 
European gooseberry on a commercial scale 1 It was un 
recorded In Europe until 1900 when it appeared in A few 
gardens in the north-east of Ireland It has spread over 

1 See, for example, Y«r Book U S Dept Agric , 1899 ftl*o Bull u< 
t6i, N V Agnc Exper but 
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thf eastern half of Ireland, causing great damage 1 The 
distase has broken out on the Continent, and assumed 
epidemic proportions, causing such devastation that drastic 
legislative measures are being employed The evidence 

uhows that the outbreaks have originated from gooseberry- 
plants imported from America * 

In October last 1 discovered the disease in an English 
nursery on standard gooseberries recently imported from 
the Continent, and later in commercial plantations m one 
of the thief gooseberry-growing districts of Fngland 1 
have since been warning fruit growers, bv means of lectures 
and otherwise, of the new danger I have taken every 
step to impress on the Board of Agriculture thr necessity 
for prrvrntmg further importation of diseased plants and 
for enforcing the destruction of all those already infected 
lhe Board, on being infornud of the outbreaks, sent 
Mr Macsee to the infected districts As the result of his 
visit, a series of statements throwing doubt on the foreign 
origin of the disease and its serious nature have be» n 
widely circulated in the Press These, as coming from the 
mycologist to the Board of Agriculture, ha\c caused many 
growers to relax, at this critical stage of the first out- 
break their efforts to stamp out the disease 

I am convinced that there is no scientific foundation for 
the statements referred to I have Suggested 4 that the 
points it i^sue should he submitted to arbitration, for it is 
most important to fruit growers that no doubt should be 
allowed to remain on a matter w-huh so affects thur 
interests 

The Board has issued n circular warning growers of t he 
serious nature of the disease, but it does not recognise 
that the disease is new to the country, and that legislation 
is necessary Unless the Board takes stronger measures 
at once, and unhss the effect of the statements made bv 
Mr Massee can in some w ly bp counteracted, nothing can 
prevent the dise ise from spreading and causing losses of 
many thousands of pounds F S Salmon 

South-Fastern Agricultural College, Wye, Kent, 

January 5 


Filter Prestet 

We shall shorth be compiled to purchase a filter press, 
and should be glad if von would give us information 
as to the best firms to approach m this matter 

The 14 Cooper Research Laiior\tor\ ” 

Water Lane Watford January 7 

[Manufacturers of filter presses are invited to put them- 
selves into communication with our correspondent — 
Ed Nature ] 


ARCHEOLOGICAL DISCOVERIES IN 
TIJRKFSTAN 

\X 7 E have referred already (Nature, December 13, 
vv 1906, p 155, ind December 20, 1906, p 180) to 
the irchaeological expeditions of Dr M A Stein and 
Dr von Lccoq in Central Asia News of Dr Stem’s 
second expedition, which has resulted in further 
finds of importance, has lately been recetved, aha 
details of the discoveries of Dr von I ccoq (foolishly 
described 111 a telegram from India as comp irable 
with those of Lavard md Rawhnson f ) have been 
communicated In the discoverer to the Srinagar corre- 
spondent ol ilu htnes of India , quoted in the I itncs 
of January 3 From these it is evident that Dr 
von Lecoq ’s discoveries are, as might have been 
expected analogous to those of his forerunner, Dr 
Stein, in imitation \nd emulation of whose work the 
Prussian expedition of Dr von Lceoq was sent out 
The MSS documents found by Dr von I^ecoq are, 
with the exceptions noted below, of the same type 
and in the same languages as those found by Dr 
Stein, and, further, Buddhist paintings of the kind 

1 l°W n Roy Bolt. Soc , voU x*v -vu , XXIX (1900-6) 

3 Set Eriksson, Zettstkr / PjtnnztHkrankh Bd xvi , also work of de 
JacMWski 

* The Times, December aS, 1906 
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described by Dr Lecoq as ” the Bussing stepping- 
stone by which Indian art advanced across Asia, to 
Japan ” w'ere first found by Dr Stem. 

This being said, however, we must note that Dr 
von Lecoq ’s work was carried out In a different part 
of Turkestan from Dr Stein’s, in the vicinity of 
furfan and Urumchi, as well as at Kucha and Kurla. 
It is therefore to be expected that the results of the 
Prussian expedition, while generally analogous to 
those of the Indian ones, will show peculiarities di^e 
to difference of geographical position, &c , and it may 
well be that Dr von I-ecoq has discovered objects of 
later date than any found by Dr Stein The docu- 
ments which he has found are mostly of the same 
kind and in the samt tongues as those found by Dr 
Stein, but some are written in new, or rather little- 
known, languages, such as Tan^ut, Koh-Turki, 
Middle Persian written in the Mamchaean alphabet, 
and a sort of Central Asian dialect of Syriac Manu- 
scripts in ordinary Svnac w r cre found, these are, of 
course, monuments of the Christianising activity of 
the Nestorians in Central Asi i from 60a ad to 
iooo ad A curious discovery is Ihus described — 
“ The furious zeal of the Chinese conquerors of 
lurkestan agunst Buddhism was exemplified by the 
discovery of the packed bodies, still Mid and odorous, 
of a multitude of Buddhist monks dnvinBnto a temple, 
and stifled there, more than a thousand years ago ’ 
Dr von Lecoq 's colleague, Prof Grunw r edeL is still 
working in Turkestan Already fifteen chests of 
MSS , md altogether ibout 200 cases of 44 finds ” 
have been smt to Berlin 44 The expedition up to date 
h is cost the German Government 10,000 1 , a sum 
which may he contrasted with the 800I spent on Dr 
Stem’s epoch-marking expedition of 1900-1 by the 
Indian Government,” Comment upon this ftet is 
superfluous, and would in any case be useless 

The current number of the Geographical JoarnaJ 
contains a letter from Dr Stein, dated from Kenya 
on October 10, 1906, giving an account of his work 
up to date Apart from his trigonometrical surveys 
of the kuen-lun mountains and his archaeological re- 
examination of the Buddhist monument known as 
the Rawoik Stupa (already mentioned in Nature) 
Dr Stem excavated a small ruined temple in 44 the 
extensive d6bns-strewn areas known collectively as 
the lati of Hanguya ” Here he found terra- 
cotta rilievos of the fifth <0 sixth century a D , 
oft< n covered with rich gilding Dr von Lecoq 
reports similar discoveries of gilt paintings East 
of the Khotan oasis Dr Stein excavated ruined 
shrines near the village-tract of Domoko, that of 
Khadahk yielded MSS of the same d Be as those dis*~ 
covered by Dr Stein previously at Dandan-Uikq 
In one were found stringed rolls of Chinese copper 
money, deposited by one of the last devotees before the 
storm of Tibetan conquest wrested the land from the 
Chinese At the time of writing, Dr Stein was pro- 
ceeding from Kenya to the eastern sites beyond Niya 


A 1 1 IIE BACK OF THE BLACK MAN'S 
MIND 1 

'T’HERE can be no question as to the originality 
L and value of this book as a contribution to 
West African ethnology Mr Dennett has lived many 
years amongst the Bavili and other tnbes of the 
Kakongo district (Luango coast) immediately north 
of the Congo mouth He has also of late lived as 
an official several years in the Benin district of the 
Niger Delta About three-quarters of the book under 

1 ** At the Hack of the Black Man • Mind , or, Notes on tb« Kingly Office 
in West Africa By R E Dennett Pp xv+a88 (London Macmillan 
and Co » Ltd , 1906 ) Price 10c net 
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review deals with the hierarchy of kings and chiefs, 
thfr laws, social organisation, marriage, birth, and 
death customs, psychology and philosophy of the 
Bavikt the remainder of the book treats with much 
the same subjects as they have been observed by the 
author in Benin Finally there 1* a valuable appendix 
by Bishop James Johnson on the religious beliefs and 
social Jaws of the Yoruba people 

To anyone interested in the Bantu languages or in 
the social organisation of the Bantu peoples Mr 
Dennett’s book will be of great importance He 
reveals to us the existence of a relatively ancient 
(though perhaps not so ancient as he imagines) semi- 
civilisation of these Luango people It is remarkable 
how much their ideas regarding their royal families, 
their kings and chiefs, resemble the customs of 
Uganda or of the Mwato Yanvo empire in south- 
central Congoland There are also similar ideas of 
totemism or the division of society into cliques and 
coteries, each with its emblem or ancestral crest, such 
as the large Cephalophus intelopc, the chimpanzee, 
pig, otter, francohn (which Mr Dennett miscalls 
“partridge’'), and domestic goat Though Mr 
Dennett does not cite the mushroom as a totem, it 
appears to be regarded as possessing mystic qualities 
(as in Uganda) He gives a native equivalent for 
“totem” as “china” (which he mis-spells xtna), 
lural “ bin i ” this word he also renders as “ pro- 
tbition ” It is apparently rel iti d to the widespread 
Bantu root kina or bina, to d nice such danung 
being of a ceremonious or religious nature, and often 
used to illustrate the action or the object which should 
be avoided by the persons concerned 

It is also interesting to notice that the word for 
sacred grove or specially preserved forest in Luango 
is the same as in the languages of the Victoria 
Nyanzt, chi-btla bi-btla (in Fast Africa this word is 
pronounced - btra ) 

Mr Dennett deals exhaustively with the omens of 
birds, frogs, dogs, and snakes , ilso the remarkable 
connection of the rainbow and its primary colours 
with certain specified serpents supposed to represent 
each colour He dtscribes all the sacred animals 
(and the folk-lore concerning them), also the names 
of the four days of the week (for, as in most parts 
of negro Africa, the week contains only four days), 
the names of the seasons, native ideas of astronomy 
and natural history (the details about the life of the 
chimpanzee are particularly interesting) 

Somewhat similar information is given about Benin 
Both in regard to the Bantu people of Kakongo and 
the West African negroes of Benin Mr Dennett sup- 
ports his opinion by citations of the native languages, 
which (overlooking an exasperating orthography) are 
almost invariably correct In some cases he does not 
seem quite to have grasped the meaning of words 
For example, A sauibt mpungu really meins the God 
of the Firmament, though this is not quite ilearh 
stated b\ Mr Dennett, who has not realised that 
mpungu is only a variation of the East African Bantu 
mwingu, from a root (probably originally -ptngu) 
meaning the sky, the heavens, the region in which 
ram falls from the clouds 

Th^ reviewer cannot accept Mr Dennett’s etymo- 
logy of the Bantu phrases he attempts to explain 
He would read into them a philosophy which is 
altogether misleading An acquaintance with other 
and cognate forms of speech would have shown him 
qjjis 

For the mass of the book, however, the reviewer 
has nothing but praise, but he must enter here an 
emphatic protest against the unreasonable ortho- 
graphy adopted in the case of the Luango or Kakongo 
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language (but not as regards the Bini tongi/e) For 
the consonant c or ch (the sound of ch in chun/i) 
Mr Dennett uses the letter x Most transcribers of 
African tongues have agreed to adopt the single letter 
c to express the combination tsh or the palatal k 
Some missionary writers have made use of.the letter 
x m Its Portuguese interpretation for the sibilant sh 
It is a great pity that even this should be done, for 
if x is to be used at ill it might preferably be 
employed to express the combination kh, the guttural 
ch , but to transfer this needlessly for c or ch is a 
serious stumbling-block to the reader There are 



Mavunga, a Kabcnda nail fetish. From ' At the Back of the Black Man s 
Mind 


other points (which it would be wemsome to distuss 
in detail as regards the transliter ition of these B mtu 
dialtcts in Mr Dennett’s book) that hinder and con 
fuse It is such a valuable contribution to ethnologv 
that one could almost wish a second edition might be 
brought out with a revised and re isonubk ortho- 
graphy— from which, for example, such blots is 
“ Fjort ” might be remo\cd I his is the w i\ m 
which Mr Dennett for fiiunv \t irs post his chosen 
to spell the Congo word fi-oU which meins i bl uk 
man ” 
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*' jujutsu 1 * 

np HIS work gives most clearly and concisely an 
* idea of the fascinating aft of jujutsu It is 
written with the idea that anyone having had a few 
lessons mav continue the exercises, or throws, without 
the constant help of a teacher, though to learn from 
the description only would be quite impossible 
Str Lauder Brunton has given ap admirable pre- 
face, from which it may be inferred that the medical 
profession thinks highly of jujutsu as a matter of 
exercise for both sexes He says — " By it not only 
is every muscle strengthened, but the highest centres 
of the brain are developed, those whose functions are 
ptrception, discrimination and decision ” 

Japanese wrestling, or jujutsu, differs entirely from 
the English form of wrestling, which is more or less 
a trial of strength In jujutsu it is a question of 
quickness and brains , the throws are given by taking 
idvantagc of the opponent’s movements, so tint as 
the attacker advances the opponent trips him up, or 
gives the throw, by profiting by the momentum of 
the attacker’s body, placing his foot, leg, or arm in 



t ig i — l 1 irst pom cion of the Uchimeta, ehowjng the lifting puil of the 
thrower ■ right hand From “ The Fine Art of Jujuuu. 


opponent over his shouttfer tin to the grbbrtd * Tbffrr 
when well advanced , the pupil takes hvs chants 
against his teacher, and the struggle to put ia* ft 
throw on either side becomes very exciting 
One great ddUght of these exercises, mentkniwj. 
in the preface, is the extreme accurftcy which is abso- 
lutely necessary; if a certain movement is not done < 
correctly it cannot be done ftt aH If the opponent 
fails to take advantage of the movement of the 
attacker at the right instant it is impossible by main 
force to effect a throw f 

Perhaps the most difficult throws are; those given 
in Figs 44 and 45, which are here reproduced, 
called the “ Uchimata," for it requires immense prac- 
tice to get the balance necessary to gain *the second 
position 

Besides the throws, there are many locks which 
are most effective in overcoming an opponent* 

I ig hi and the following senes represents one of 
these in detail, by which, when used in self-defence, 
it is not difficult to break the elbow of the attacker 
^ In addition to the jujutsu described in these page# 



hG 1 —Second position of the Uchimata, showing the full fling up of the 
thrower s right leg while standing poised on the left, (From “ The Fine 
Art of jujutsu ) 


such a position that the attacker cannot save him- 
self from falling In fact, the momentum of the 
attacker is used to his own detriment 

In commencing, the pupil learns to give the 
“ Laudnri Kata,” which form the basis of nearly fifty 
methods of defence against various attacks, and not 
until thi pupil has had many lessons is he or she 
allowed to learn how to take a fall Ihere is as 
much to learn in taking tht falls as In giving them, 
and, provided he follows the teacher’s instructions 
exactly, he need not be afraid of getting hurt 
After several of the throws have been separately 
mastered the pupil is taught to put them m practice 
in the “loose play,” md here it is that tne real 
delight of jujutsu commences, for all his faculties 
must be alert, he mav trip up his teacher with an 
ankle throw, or, taking advantage of some side 
movement, may give the “ Hizagurama ” or trip 
from the side of the knee* or he may turn sharply 
rountf' and give the shoulder throw, bringing his 

l “ The Fine Art of Tufutttt ' By Mrs Roger Watts, with 141 Action 
Photographs by G W BeUUm Ppvm+146 (London W Heinemann, 
1906 ) Price tv net 

NO 1941, VOL 75] 


there is another form, which consists in wrestling on 
the ground, where the throws are given and are 
finished by a lock on the ground, but this is such a 
very rough form of exercise that it is not described 
in Mrs Watts’s book 

We have not yet alluded to thft excellent illustra- 
tions by that well-known amateur photographer Mr 
G W Beldam Without them the text wouldflk 
impossible to follow, and to have caught the different 
positions so exactly shows immense patience and 
ability on his part T Mary Lockyer 


SC 1 FNT 1 FIC WORK IN EGYQBL 1 * 

T HF work of the Survey Departmental Egypt 
embraces many inqdlnes ^tside those usually 
identified with geodetic measurement. The depart- 
ment is responsible for the conduct of a laboAtory Jirt 
which analyses of rocks, ores, and minerals A made 
for the Geological Survey, where the lllijynating 


1 “ A Report on the Work of the Survey Degugment in 194J/* ByCarrt 
H 0 Lyons, F R S , Director General JjHfrfi+pUtest (Cairo A 1 
Mokattam Printing Office, 1906 ) 
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pow tr Of the Cairo gas is determined, and where 
point, oils, cement, asphalt, &c , are tested for com- 
mercial purposes Further, the punty of the water 
supply of Cairo demands constant attention, while the 
river water and the silt which the Nile carries *n 
suspension during a large portion of the year have 
to be repeatedly examined These are matters which 
must be passed over with a bare mention, though 
doubtless the management finds the addition of such 
investigations sufficiently exacting 
More immediately connected with the work of the 
department appear to be the hydrogiaphic survey of 
the Nile and river gauging For the efficient examin- 
ation of questions connected with this subject a per- 
manent gauging station has been erected at Sarras, 
thirty-three miles below Wady Haifa, and here are 
measured in various ways some of the factors that 
determine the quantity of water in the river The 
work is hardly out of the experimental stage at pre- 
sent A mam object is to determine thfe most appro 
priate kind of apparatus that will give accurate 
results with the least expenditure of labour This 
section is very interesting, and tables are added 
showing t^ie volume of water discharged in cubic 
metres per second, and the mean velocity per second, 
with other details The velocity and volume both 
increase up to the end of August, when, unfortu- 
nately, observations were discontinued, though the 
time of maximum was not reached A preliminary 
discussion of the results has shown th it the volume 
of the discharge at Khartoum, when the Atbara was 
not contributing, was greater than that at Aswan by 
amounts which could not be explained by loss from 
evaporation or from use in irrigation The cause of 
the loss is not yet decisively explained, though Captain 
Lyons makes a plausible suggestion 
Another feature of the report is the description of 
the Helwan Observatory, which seems to be very 
fairly equipped with magnetic, meteorological, and 
seismological instruments Of the astronomical por- 
tion, we learn that the 30-inch reflector presented to 
the Egyptian Government by Mr R H Reynolds, of 
Birmingham, 1$ in course of erection, and that all the 
heavy castings are in position Some of the 
mechanism has been returned to England for alter- 
ation, and the completion of the erection awaits the 
return of these essential fittings 
Of the geodetic work properly so-called, details are 
given of the second order triangulation with all neces- 
sary fulness The standard of accuracy attained is 
not quite that of the highest order, but sufficient for 
the object for which the measurement was under- 
taken, namely, the control of the map sheets used in 
the revenue survey of the country It js now possible 
to base a map of Egypt on a connected triangulation 
from Damietta to Wady Haifa, an extent of nine 
degrees Of even greater importance, however, is the 
triangulation, which it is to be hoped will be ulti- 
mately carried out, thereby ljgypt will contribute to 
the measurement of the arc of meridian, which in 
its entirety will extend from the Cape of Good Hope 
to the North Cape, along the thirtieth parallel of east 
longitude For several years Sir David Gill has been 
engaged in carrying this chain of triangulation north- 
ward, and the prospect of completing a measured 
arc of some 100° of latitude cannot but be of pro- 
found interest to the astronomer, the geologist, and 
the physicist Captain Lyons, however, is fully aware 
that the value of such a work consists very greatly 
in the maintenance of the same standard of accuracy 
throughout The most difficult problem of geodesy, 
he tells us, is to pass from a particular platinum and 
indium bar, on which the length of the metre is de- 
fined, to the length of a base line over a more or 
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less rough land surface with as great an accuracy as 
possible Viewtd in this light, the mo$t interesting 
portion of the report consists In the description of the 
method of the comparison of the bars and Jacderin 
wires used 111 Lg>pt The accuracy seems quite 
satisfactory WEB 


INlhRNAUON \1 FISHERY 
INVESTIGATIONS 1 

T HE results of the first t-vo or thrre years qf 
active investigation in tonnection with fhe 
general scheme of fishery research, which is being 
carried out in the seas around north Europe under 
the auspices of th< International Council for the 
Exploration of the Sea, are now being rapidly pub- 
lished in a series of reports issued in part by the 
Bureau of the International Council and in part by 
the authorities oi the different countries participating 
in thf international scheme As the outcome of the 
work is being thus gradually brought to light, the 
comprehensive character of the progrimmc becomes 
increasingly obvious The remarkable scientific 

interest of the results obtained from what is prob- 
ably the greatest and most serious attempt yet made 
fo carry out a scientific investigation by means of 
international cooperation is placed beyond dispute, 
nor can it be doubted that the eventual practical 
benefit of these researches will be of even more 
importance and of much direct v due to the fishing 
industry 

The first report under review contains detailed 
accounts of some of the work carried out in 1902 
and 1903, whilst in the Marine Biological Journal 
Mr James Johnstone, of the Liverpool University 
Fisheries Laboratory, gives a useful rtsumt of the 
results published up to the summer of 1906 The 
remaining reports deni for the most part with more 
recent publications 

As must be by this time well known, three mam 
lines of reseirch are being developed in the inter- 
national scheme, the hydrographical, the biological, 
and the statistic U 1 he hydrographical investiga- 
tions record and endeavour to explain the constantly 
changing physical conditions under which fishes pass 
their lives, the biological investigations aim at a 
complete account of the life history of the more 
important food fishes as well as a detailed knowledge 
of thf various smaller m irinc creatures which serve 
is the food of fishes, the statistical investigations deal 
primarily with the variations in the actual quantities 
of fish removed from the different fishing-grounds and 
brought to market, and at the same timr yield con- 
siderable material which is capable of supplementing 
and amplifying the knowledge of the history of the 
fishes obtained from the biological observations 
Although the three branches of the investigation are 
for practical reasons ctrned out more or loss in- 
dependently, the ultimate success of the work depends 
upon the judicious combination of the knowledge 
grained from each, and its application to particul ir 
problems of the fishing industry 

A striking example of the success of such a combin- 

1 Report* of the British Delegates attending the Meeting', of the Inter 
national Council for the Exploration of the Sea in 190^3 1904 And 1 jo<; end 
Reports and Correspondence relating Thereto Vol n Central Report of 
the International Council for 1909-1934 [Cd 30131 A Keprmt of ( onscil 
permanent international pour 1 Exploration de la Mer Rnpport* et Proems 
Verbaux, vol ill ■'(London Printed for H M Stationery Otlicc ) 

Conseil permanent international pour 1 Exploration dr la Mer Rjpporta 
«t Procfcs Verbaux, vole, v and vi , Bulletin trm o triel de* Kl«ultat« 
acquis pendant le* C roiufcres ptfnodiuur* et don les Pt*nrd< * mtermcmiaires 
Ann6e 19015-1906 No 3 Janvier Mar* iqo 6 Bulletin Mativtlqtie des 
Pftchea mommies d«s Pa) * du Nord de I b urope vol 1 pour les Annfes 
1903 et 1904 

Journal of th« Marine Biological Association of the United kingdom, 
vol vh No. 5 
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ation is contained in Dr Johansen’s paper on the 
plaice fishery of the Kattegat, and the means whercbv 
it may bi improved (Rapports et Procfrs-l erbaux, 
yol v , p 45) From a study of statistical data it 
is shown that ilthough the intensity of fishing for 
plaice in the K ittegat, m consequence both of an 
increase in the number of boats and of improvements 
in the fishing gear, has increased very greatly since 
1885, the actual weight of plant landed has remained 
practical!) stationary from th it year until 1904, the 
year for which the last stitistics ire available It is 
only a rise of about 200 per cent in the price of 
P ^as cabled so many boats to continue 

profitable fishing, but although the total weight of 
fish has neither increased nor decreased during the 
pmod mentioned, there his been a marked decrease 
in the average weight per fish so that the plaice 
narvi st is now composed of a much larger number 
ot smaller fishes than was formerly the case 
Johansen, following out m idta previously developed 
by Petersen, shows that it the present time by far 
tjie greattr number of plaice ire captured before the\ 
ha\e attaint d the size at which their value per unit 
ot weight is grt itest 

Biological investigations carried out m the K ittegat 
have shown th it there arc important differences 
between the plaice popui itions in the northern and 
m the southei n parts of the ana In the northern 
K ittegat the fish are large and well grown, and attain 
sexual maturity it a liter age and larger si/t thin 
those in the southern katti gat 1 his change m the 
chiricter of the fish |Kipulition is correlated with 
the chmgcs in the h\ drogi aphu al conditions which 
take place as the Billie. is approached The plane 
supply of the southern K ittegat consists chicflv of 
small fish already sexually nuturc, that of tin 
northern Kattegat of larger and more valuable fish 
which have not vet attain* d mituritv 

The principal nurseries for \oung plaice near lh< 
lJanish toast hive b* en invc stigated, and the f ict 
that tru rate of growth of the fishes on some of tht se 
nurserit s as determined both bv marking experi- 
ments and by examination of otoliths, is abnormally 
low suggests that these particular grounds are ovei- 
crowded with Young fish This condition is not, 
however found in either the Kattegat or Skagerak 
and in the southern Kattegat the rate of growth 
during the first two or three vears of the life of the 
plaice is ns rapid as in the northern part, although 
in later >eirs it becomes much less rapid The ex- 
periments w ith marked fishes which have been carried 
out on pi uce in the Katteg.it have shown that far 
more than 50 per cent of the plaice are re-captured 
each year, thus indicating a very high intensity of 
fishing T 

After a careful review of the evidence gathered 
from ill the different lines of research, Johansen comes 
to the conclusion that the enforcement of i minimum 
size-limit for Katteg it plaice of 30 cm (12 inches) 
waiuld result in m increase in the value of the fishcrv 
amounting lo from 50 per cent to 100 per cent, 
ilthough the • x ic t figure can only be determined bv 
experiment further, since in certain parts of the 
Kittcgct onlv insignificant numbers of small plaice 
‘J£ c f ound but fheso grow rapidly, he thinks that 
the transplantation of 1 irge numbers of small fish 
from more crowded nurscr> grounds to such places 
would be worth a trial 

A study of Johansen’s paper can hardly fail to 
leave th# impression* that a great advance has been 
made towards the Solution of the more important 
problems connected with the plaice fishery of the 
Kattegat, and that promising pnctical schemes, 
based upon a rational understanding of the questions 
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involved, are already in prospect for the improvement 
of that fishery Ihe Kattegat is a somewhat circum- 
scribed sea-area of moderate dimensions, and St will 
be scarcely surprising if the end to which all scientific 
fUhcrv investigations are directed is first achieved 
there, but the reports before us show that work 
upon quite similar lines is being rapidly done on the 
plaice fisheries of the larger region, which may be 
described as the middle and southern North Sea 
The summary of the investigations of the German, 
Dutch, and English naturalists, which is contained 
in the report of Dr Garstang, the convener of Com- 
mittee B (“ Reports of British Delegates,” vol 11 , 
p 191), in that of Dr Rcdeke {ibid , p 265), and in 
the various statistical papers by Henking' (ibtd , p 
127), Hoek (tbtd , p 300), and Kyle (tbtd , p 363, 
and especially Bulletin statistique, vol i ), foreshadow 
as complete and satisfaetor) a solution of the problems 
m this area as has been, one might almost sa>, 
alreadv achieved in the Kattegat 

In the larger area ihe marked-fish experiments 
have already )ielded much valuable information, 
and it ought not to be long before a fairly complete 
ai count is available of the normal migrations of the 
plaice Ihe tr msplantation of small pla ce^from the 
crowded nursery grounds along the roast to the 
shallow waters of the Dogger B ink, in the middle 
of the North Se 1, has been ittendcd with a high 
me isure of success, the growth of the transplanted 
fish having been several times gieitcr on the Doggi r 
than on the inshore grounds \n experiment in 
trampl mtatmn upon a verv much larger si ile is the 
m \t step which ippcars to be c illed for 

The pi uce, however, is only one amongst the many 
fishes which have received attention Much interest- 
ing work has been done on the h iddock and on 
the cod, although most of the reports so far pub- 
lished art of 1 preluninarv character only (Hjort and 
Petersen “Reports of British Delegites,” vol 11, 
P 

I he herring, too, is receiving attention, and the 
st itistiral dat 1 brought together bv Kvle (Bulletin 
s tatistiqut , vol 1, p 228), with the accompanying 
chirts give a graphic picture of the movements of 
the herring fleets, and therefore, presumably, of the 
fish themselves The attempt alread) begun to corre- 
late these movements with changes in the hydro- 
graphical conditions will almost certainly yield 
valucble guidance to the herring fishermen, and 
ought to enable them to avoid much fruitless shooting 
of their nets 

\ striking piece of work is Dr Johs Schmidt’s 
contribution to our knowledge of the hfe-history of the 
common eel ( Rap et Proi - Verb , vol v , p 137) 
Grassi and Calandiuccio had already followed, from 
specimens taken in the Straits of Messina, the different 
stages in the metamorphosis of the eel larva from 
l ejptocephalus brevirostns to the young elver, and 
they had suspected that the natural home of the 
I eptocephah was in deep water, their occurrence in 
the Straits of Messina being due to the peculiar 
nature of the currents end the upwclhng of water 
from the deeps Schmidt’s researches, carried out on 
the Danish investigation steamer Ihor , to some ex- 
tent confirm this view, rendering it at the same tune 
more precise, and the spawning grounds of the Euro- 
pean eel and the home of the eel larvae are now for 
the firs*- time made clear It is along the edge of 
the continental slope, to the west of the British Isles, 
that the young eel larva ( Leptoctphalus brevtrostrts) 
are found in large numbers, in regions where the 
depth of the water is about 500 fathoms and the 
bottom temperature is at least as higff as 7 0 C The 
larvae themselves are not, however, near the bottom, 
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but" occur chiefly in the upper and middle water layers, 
being* found during the daytime in greatest numbers 
about 50 fathoms below the surface The inference 
is obvious that the female eels spawn on the bottom 
m the same or a neighbouring area to that in which 
the larv® are taken The highest point of larval 
development seems to occur in June, the Lepto- 
cephalus has then ceased to feed, and the next stage 
of its existence is a long, retrogressive metamor- 
phosis, during which it decreases in size m all 
dimensions, and gradually takes on the slender eel- 
like form During the latter part of the metamor- 
phosis the larvae, or elvers as they may now be tailed, 
become very active, and commence their great migra- 
tion towards the coast and the fresh waters in which 
they feed and grow The whole process of meta- 
morphosis occupies about a year, ana during this time 
the young eels take no food at all 

Schmidt has obtained information from localities 
all along the west coast of Europe, from Spam to 
Norway, as to the time of year when the young 
elvers first appear in the rivers, and the interesting 
fact comes out that the time of oicuricnce of the 
elvers on the different coasts depends, in tht first 
place, on the distance from the deep water in the 
Atlantic where the eels spawn On the coasts 
directly w ished by the ocean the escent into fresh 
water begins between September ind December, or 
even in I muary or February, au ording to the dis- 
tance from the d*ep u iter, whilst on the coast of 
D« nmark and in the inner Danish waters the elvers 
do not arnve until April and May 
a The whole story of the lift of the common tel, is 
l\ow made 1 lear bv these investigations, is one of the 
iiost fascinating which it has fdlen to the lot of any 
mturahst to unravel We can picture the great shoal 
of parent eels, the long journey from the tnland 
waters ended, arriving at their proper spawning 
places in the deep Atlantic along the whole length 
of the European coast, the floating eggs gradually 
developing into transparent, deep ribbon-shant d 
Leptocephah , the slow transformation to slender, 
active elvers, the vast multitude of elvers, foodless, 
their whole energy concentrated and spent in loco- 
motion onlv, moving steadily in towards the coast, 
entering the rivers of Ireland and of France, entrapped 
in the great funnel of the Severn’s mouth, pressing 
on through the English Channel and into the North 
Sea, a remnant only, when tribute has been paid to 
all the rivers bv the wav, reaching the fresh waters 
of Denmark and the Baltic boasts , and, finally, the 
feeding and growth of the eels all over the European 
continent in preparation for the return migration to 
the sea 

There can be little doubt that this new knowledge 
of the life-history of the eel will lead to results of 
great practical value to the cel fisheries of Denmark 
The fact that one large market for Danish eels is in 
London makes the question one of practical interest 
to this country also In tht first place Schmidt 
points out that since Denmark and the Baltic de- 
pend fpr their supply of young eels upon the general 
European stock coming from the Atlantic, any pro- 
tection of the adult fish in Danish waters is quite 
uncalled for, since even if all the Danish and Baltic 
eels were caught, only an insignificant reduction in 
the number of eel larv<e m the deep waters of the 
Atlantic would result In the second place, since the 
evidence seems to show that the main supply of young 
eels to the Baltic comes from elvers which have 
travelled through the English Channel, and not 
around the north of Scotland, only a remnant of the 
great shoal of migrating elvers reaches that coast, a 
view which is confirmed by the 'fact that in Danish 
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rivers no such immense runs of elvers are known is 
are found in the Severn or in the rivers along the 
Atlantic sea-board It w r ould si em that whilst the 
latter rivers, owing to their geographical position 
and configuration, receive far more elvers than they 
are able to support, those of Denmark and the Baltu 
may have a deficient supply Schmidt recommends, 
therefore, that elvirs should be taken from the 
western rivers (elvers caught in large quantities in 
the Severn ire sold at from id to 2d per pound, and 
one pound contains about 1500 individuals) and trans- 
f< rred to tht Danish rivers md to the Baltic, where 
they are wanted, and where there is room for thou 
to grow into 1 irg< et Is 

Lack of spite precludes us from destribing in the 
same det ul is we have done for tht plaice and thi 
eel lh< work which is m progress in connection with 
the other food-fishes Heimke’s report on the otcur- 
lencc and distribution of the eggs tare's, and various 
ige-groups of the food fishes in the North Se 1 
( Rapports tl Pron s-T crbau\ t \ol 111 ) ind the papers 
bv Jljort ind othfrs on the hfehistoiv of the haddoik 
and cod aln idv referred to cloarlv indie itt results 
which mav eviiUudh hi of t\cn gnatu mb rest md 
impoit mie than thosi d< srnbed above 

It srems impossible ifter in impirlid consider ition 
of the volumes b< fore us to come to mv other con- 
clusion than that the Intc rnation i\ I ishcrv Investi- 
gations are being conducted with marked uiergv md 
enthusiasm bv ill tht rountru s t ngagmg in them 
and tint tht grt at conct ption of an alternation il 
cooper it ion of men of science hiving foi its object 
the aequirement of the knowledge nercss irv for the 
r itionai exploitation of tin sei on a scientific basis is 
in a fur way to justifv itself in the fves of the 
w orld 


NOTES 

Os Monel u last the Duki of the AbiU/Vi dihvered to 
a large audience in thf 'Vrgontino Theatre it Rome 1 
lecture on his expedition to Ruwonzori, and was awardtd 
the gold medal of the f«t ographital Societ) of Italy The 
king and Queen of Italv were present with their full Court, 
ind thp Diplomatic Corps and chief officers of State also 
Utcnded I In lecture will be repeated at a special meet- 
ing of the Roval Geographic*! Souetv to be held at the 
Queens Hall I angham Place on Siturdaj, when the 
king and the Frime of \\ ill s have signified their intention 
to be present 

Wf regret to annoume that Mr Cornelius O’Sullnan 
t R S , known ehiefh bv his investigations on scientific 
aspects ot brewing, died on J inmry 8 , in his sixty-sixth 
ytnr V\ e regret also to learn of the death of Mr T R 
Dallmoyer head of the famous optic d firm and formerly 
president of the Roy it Photognphic Society 

MvJok T H Hills, CMC RE who his been 
appointed to inspect ind report upon the suivcv depart 
mi nls now working in the protectorates of British East 
\frua and Uginda has just left Lngl md for Momb isa 
On tin (ompUtion of the ahove-mentiomd work he will 
proceed to Colombo to maki a siniihr inspection in 
( evlon 

A nfw Government farm, to be drynUd wholly to 
tobnceo research, is to be opentd, si\s the Pionu r Mail 
in the Rangpur district of Bengal whiih is belli ved to 
contun perhaps the most important lohacco growing art \ 
in the whole of India, the climate md -oil m cert 1111 pirts 
of the district being admirabh suiUd to the uiltiv ition of 
the crop 
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Solar halos are not so rare as to be very remarkable 
meteorological phenomena, but a halo seep complete or in 
parts in the afternoon of January 4, in various parts of 
the country, seems to have excited some Interest among 
people unfamiliar with its nature At Hitchin the halo 
was first noticed about 2 15, and it lasted until about 
3 o’clock, three-quarters of a complete circle being visible 
A complete halo was noticed at Southampton and 
Worcester about 3 o’clock, and portions wero observed 
near Ealing at 3 20, and at Chichester about 4 o’clock 

On Tuesday next, January 15, Prof Percy Gardner will 
deliver the first of two lectures at the Royal Institution on 
” The Sculpture of Aegma in Relation to Recent Dis- 
covery,” and on Thursday, January 17, Dr W N Shaw 
will begin a course of two lectures on 11 Recent Advances 
in the Fxploration of the Atmosphere ” Ihe discourse on 
January 18 will be delivered by Sir Andrew Noble, Bart , 
KCB, on 11 Fifty Years of Explosives ” Prof W W 
Watts being unable to deliver his two lectures on the 
“ Building of Britain ” and 14 Reeent I ight on Ancient 
Physiographies” on Thursdays, February 14 and 21, Mr 
Alfred Marker will deliver two lectures on those dites on 
” The Minute Structures of Igneous Rocks and their 
Significance " 

A magnetic survey of Mexico is now in progress under 
the joint auspices of the Mexican Government and the 
Department of Terrestrial Magnetism of the Carnegie 
Institution of Washington It is reported in £ctence that 
the Mexican Government has two parties in the field under 
the direction of the Observatorio A^tronomico Nacional 
Mexicano one having charga of the eastern part of the 
country and one of the western part, embracing the Pacific 
coast from Manzanillo to Guaymas, inclusive of Lower 
California The Carnegie Institution party will confine 
operations to the part of Mexico north of the twenty-fifth 
parallel upon the completion of which it will proceed to 
Campeche, Yucatan, and the Central American countries 
It will be possible within the next year to construct 
accurate magnetic maps for the region between (he parallels 
of latitude ao° and 49 0 north and meridians of longitude 
65° and 125 0 west of Greenwich 

The Harvard ethnological expedition to South America 
is now on its way to Arequipa, Peru, where it will make 
its headquarters for three years It consists of Dr W C 
I arabee a Harvard instructor in anthropology, with two 
assistants Mr l J de Milhau and Mr J W Hastings, 
with Dr Edward F Horr as physician to the party Its 
main object is to collect all possible information about the 
little-known Indian tribes li\i$0 son the headwaters of the 
Amazon and Parana on the east of the Andes The only 
previous exploration in this region was that of Dr Tlick, a 
German man of science, who, however, covered only a 
small part of the territory that will now be visited The 
expenses of the expedition will be met by a recent Harvard* 
graduate The Secretary of State has provided letters of 
introduction to various officials in South America, and 
assistance is also expected from the Harvard Observatory 
at Arequipa Another scientific expedition in which 
Harvard is interested is that which Prof Alexander Agassiz 
is projecting for bebruary, when he will take a small party 
in a steam yacht for a cruise in the West Indies 

The University of Michigan has come Into possession 
of attract of land which 1$ to be developed into a garden 
meeting all the requirements of the present-day Furopean 
botanic gardens We learn from Science that the ground 
comprises about thirty acres, and is separated from the 
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Huron River b> an approximately equal are# ownfed^by 
the city of Ann Arbor By an agreement entered into by 
the University and the council of the city, the two piece* 
of land are to be developed as one, thus ensuring a garden 
and park of at least sixty acres The following four aim# 
for its use will be observed in the development of the 
garden —(1) teaching, in which students are instructed 
in the various orders and functions of plants , (a) scientific, 
in which genetic relationship is studied and experimental 
work is carried on , (3) economic, in which collections of 
medicinal and economic plants are made, and the effc<t 
of horticulture and agriculture is shown, and (4) aesthetic 
and popularly educational, in which special provision is 
made to make the plantings, the drives, and walks of 
interest and value to the public 

An obituary notice of Prof Ernesto Ces&ro is con- 
tributed by Prof Ernesto Pascal to part xvil of the current 
number of the Rendtconti of the Lombardy Institution 
Ces&ro was born at Naples on March 12, 1859. and went 
to study in the School of Mines at Lrfge, where his brother 
had previously been appointed professor of mineralogy 
He soon developed a taste for mathematics, and began to 
publish papers in Maihests and elsewhere In 1886 he 
presented more than a hundred papers in competition for 
university prizes at Messina on infinitesimal calculus, and 
at Naples on complementary algebra , and six years later, 
in awarding him the gold medal of the Italian “ XL ” 
Society, Beltrami alluded to about 200 papers, manyjof 
considerable length from his pen Ces&ro returned from 
Belgium to studv mathemaihs at Rome, but never con- 
sented to present himself for examination for the university 
degree In 1886 he was appointed professor at Palermo, 
and was awarded an honorary degree by the Universitj of 
Rome at the early age of twentv-seven In 1891 he was 
transferred to Naples His works deal with arithmetic, 
theory of function*, algebraic analysis, theory of elas- 
ticity, intrinsic geometry and infinitesimal calculus On 
September 12, 1906, he was bathing with his son at Torre 
Annunziata when a wave struck the boy In attempting 
to rescue him the father was struck on the head, and both 
father and son perished together 

We have received a copy of an address delivered by 
Prof Carl RabI director of the Anatomical Institute at 
Leipzig, before the university of that city on June 31 
1906, and entitled 44 Uber * Organbildene Substanzen 1 und 
lhre Bedeutung fur die Ve&rbung ” (published at Leipzig) 
One of the, chief subjects discussed is the theory of the 
continuity of the chromosomes that is to say, of the 
chromatic elements of the nucleus of the germ-cell * In 
conclusion, it is argued that the development of an 
organism must be regarded as a continuous chain of 
chemical progression, based upon and regulated by a 
definite anatomical substratum * 

The report of the Bristol Museum and Art Gallery for 
1906 chronicles the results of the first complete year’s 
working of the combined Institutions, and it is satis- 
factory to learn that in every respect the authorities have 
reason to congratulate themselves on their efforts The 
public has responded in a a almost surprising manner to 
the attractions offered, the attendance during the year 
having exceeded half a million In the natural history 
section groups of birds, both British and foreign, as weir 
as one of tigers, have been set up for the museum by 
Rowland Ward, Ltd , and have proved highly^ ftfractlve 
In the list of big-game trophies the name of 0 Hi animat 
is given as the * ( Burmese buffalo or gaur,” which leave* 
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the 'reader m a happy state of ignorance as to the species 
really referred to 

Thb whole of the second part of vol vu of the Bulletin 
of the Tokyo College of * Agriculture is devoted to Silk- 
worm culture and problems connected therewith, all three 
articles being from the pen of Mr K Toyama Breeders, 
It appears, have a belief that if a male moth is mated 
with more than one female, the product of the later unions 
will be feeble The author finds, however, that polygamy 
is a norma! condition of the speues, and that the reputed 
Ill-effects of this habit are non-existent The study of a 
fly parasitic on silk-worms forms the subject of the second 
article Id the third, the conformity or otherwise of 
hybrid silk-worms to the Mendellan law is discussed 
Careful investigation has shown that, as regards the colour 
of the cocoons and eggs and the nature of the larval mark- 
ings, Mendel's law is followed, although in respect to the 
shape of the cocoons and the brood-characters no adherence 
to this can be detected 

In the twentieth annual report of the Liverpool Marine 
Biological Committee, 01 m other words, the Marine 
Biological Station at Port Frin (Isle of Man) reference 
Is made by Prof Herdman to the urgent need of a steam- 
yacht for local collecting Tor (wo months such a vessel 
was privately chartered, and employed in experimenting 
on the kinds of nets best suited for collecting micro- 
organisms, but, unfortunately the funds at the disposal 
of the committee do not permit the permanent engagement 
of a steamer The aquarium continues to form a great 
attraction to visitors, of whom more than 15 000 were 
recorded during the summer Several invertebrates new 
to jthe fauna of the Irish Sea have been collected The 
suitability to their purpose of the tanks is demonstrated 
by the fact that several organisms have made their appear- 
ance spontaneously, having gained entrance by way of the 
supply-pipes, some of which were blocked by the invasion 
Care has to be taken in regard to placing animals together 
as one rare anemone was devoured by a commoner kind, 
while it was found that the worm Nereis Is in the habit 
of dragging Sabella; from their tubes The fact that the 
lugworm can swim is a new discovery Prof Herdman ’s 
address on “ Some Problems of the Sea/’ referred to in 
our issue of last week, forms an appendix to the report 

In the January issue of the Century Magazine Prof 
H F Osborn describes a find of prehistoric crania from 
a mound in Douglass County, Nebraska Of the six 
■skulls discovered, two from an interment near the surface 
of the mound were of the modorn Indian type , but beneath 
these, and covered by a laver of ashes resting on a stratum 
of silt compacted bv the fire above, four skulls of a re- 
markable character were unearthed The only implement 
found with them was a small, broken, triangular flint 
knife Unfortunately, the back part of each of these crania 
is wanting, but the portions which remain exhibit low 
cranial capacity, and are believed to approximate to the 
Australian type The supra-orbital ridge* art not more 
pronounced than those of the Australian, but the forehead 
U even more flattened and receding These skulls, which 
have been deposited in the museum of the University of 
Nobiaska, indicate a race of low cerebral capacity, inferior 
to the modern Indians or the typical American mound- 
builders 'Their average stature was about 5 feet 10 inches 
Compared with tv pica! primitive forms— those of the Javan 
Pithecanthropus erectus that of Gibraltar, and the 
Neanderthal skull — the American specimens seem to repre- 
sent a class more recent than the last It would be rash 

NO. I941, VOL 75] 


to speculate on the importance of this discovery until the 
missing portions can be recovered or more perfect speci- 
mens unearthed u Even if not of great antiquity,” says 
Prof Osborn, “ it is urtainly of a very primitive type, 
and tends to increase rather than dimmish the probability 
of the early advent of Man in America ” The same issue 
of this magazine contains President Roosevelt’s enthusiastic 
account of ancient Irish Signs, in the course of which he 
takes occasion to advocate the foundation of chairs of 
Celtic in tho universities of America 

The latest issue — a double number — of I c Bambou dated 
mid-December completes the first volume The articles 
include a note on the indigenous localities of species of 
Phyllostachys, an account of the vegetative development 
of bamboos, and a report on the gft>wth of the species 
(ultivated it Lrmitage during the year 

Amonc the papers read before the Botanical Society of 
Fdinburgh, and published in the second part of vol xxui 
of the Transactions and Proceedings, Mr J A Alexander 
communicates an article on the flora of Portuguese Fast 
\frtca with illustrations detailing the more conspicuous 
plants The dominant «rd< r is Composite containing 
several species of Vcrnoma Hehchrysum md Stnecio but 
the Leguminosae and Euphorbiact e are mort interesting 
and useful Of Landolphfti rubber vines only the species 
fiortda and petcrsiana are mentioned An at count of the 
extra-tropical trees planted and grown in Arran bv the 
Rev D Landsborough testifies to the mildness of the 
seasons in parts of Scotland, as the list includes species 
of the Chamaerops palm the palm-lily Cordvlme Fuca 
lypts, and numerous bamboos measurements of the height 
and girth of the trees are recorded The discovery of an 
evergreen Cvstopteris bv Mr W Young in Aberdeenshire 
that receives the name of C fra^ihs v ir sempcrvtrens, is 
noteworthy 

It is annoying but often necessary when the names 
of a group of economic plants are revised to find familiar 
designations displaced bv others more justifiable The 
limits of the genus Andropogon hive always been un- 
certain and consequently in working out the nomen- 
clature of the oil grasses of India and Ceylon, to which 
subject the whole of tho eighth number of the Kew 
Bulletin is cppropri ited Dr O Stapf has found it neces- 
sary to transfir ten species to the genus Cymbopogon, to 
re-christen the species muneatus, belter known as “ khas- 
khas,” by the name of \ etivena eicamotdci and to retain 
under Andropogon only the insignificant species odoratus 
This however, is only a portion of the tangle Dr Stapf 
has endeavoured to unravel The following names are given 
to the commercial oils — ntronella oil is Cymbopogon 
nardus , lemon-grass oil is C utratus , the lemon grass 
oil of Malabar or Cochin becomes C fiexuosus , Rusa grass 
or pulmnrosa oil C martini and C schoenanthus is 
limited to the ‘ izkhir ” of Arabia that receives the 
ippi 11 ition of camel-griss oil 

In the Journal of the Franklin Institute (vol cl\ii , 
No 6) it is announced that Mr F G Acheson, of Niagara 
Falls, has succeeded in making soft graphite iruluiallv 
Hitherto the artificial product has been hard griplnte 
whit h has been used in the manufacture of eh < trod* s and 
as a pigment The soft graphite? will be used is 1 luhri 
cint, as a stove polish, for electrotypmg md for coaling 
gunpowder 

1 he Pioneer Afftil of Dccembt r 1 1, ipo(> dincts atten- 
tion to the cxtraordinaiy development of the manginese 
ore industry of India since the discovcrv m iHqO bv Mr 
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H G Turner of the commercial value of the manganese 
ort m the Vizianagram district of the Madras Presidency 
It is evident that India will soon stand first as the largest 
producer of manganese ore in the world 

In Concrete and Constructional Engineering (vol I , 
No 6) there is an admirably illustrated article dealing 
with reinforced concrete bridges, by Mr W N Twelve- 
irus The article on steel and concrete at the Ritz Hotel, 
London, describes a striking example of steel-frame con- 
struction encased in concrete A new use for concrete is 
indicated in the description of fl gas-holder tank of re 
inforeed concrete, 84 feet in diameter and 21 feet deep, at 
Dubuque 

l he annual retrospects published bv the engineering 
journals are of great value for reference to workers in 
other fields The report on the yedr’s progress published irr 
the Engineer of Janmry 4 is the most exhaustive thit has 
app( ared It covers the domains of mechanual engineering 
civil engineering water supply, gas supply war material, 
chemist! metallurgy electrical engineering and sanitary 
engineering In the special field of mining and metallurgy 
tin report in the \ftntng Journal of December 20, iqotf is 
the most complete The report on shipbuilding, in 
Engineering of January 4, shows that the past year has 
been very remarkable so far as#marine construction is con- 
cerned I he tonnage produced in the United Kingdom 
2,1130,900 tons, is the highest \ct reached 

\\ r have received from Mr U S Grant a copy of n 
n port hr has prepared for the United Stites Geological 
Survey (Bulletin No 284) on the mineral resources of 
Prince William Sound, on the north side of the Gulf of 
\hska I wo mines on the shores of the Sound have 
demonstrated that copptr ore of good grade occurs in the 
district Erosion in very recent time has been general, 
so that no considerable secondary concentration of ores 
exists The ores of possible commercial importance have 
all the characteristics of primary deposits md irregularity 
of form is to be expected Developments should conse- 
qui ntlv lie confined to following the ore 

J hrfk memoirs ( Bolt tins Nos 40, 4 2 and 43) issued 
h\ the Corps of Mining Engineers of Peru afford striking 
evidrnqr of the careful attention that is now being devoted 
bv the Peruvian Government to the subject of irrigation 
In Boh tm No 40 Mr G I Adams discusses the distribu- 
tion of water in the departments of I a Libert id and 

Amaih^ the memoir t>eing accompanied by a coloured 
hvdrologa d imp In Bolchn No 42 Mr A I Stiles 

givts the results of a careful technical investigation of the 
lagoons of Hmrochiri, in the department of Lima He 
appends 1 contoured map showing the position of the 
lagoon* and i map illustrating his schema for increasing 
ib*ir tapmitv In Boletm No 43 Mr C W 7 Sutton nnd 
Mr \ I StiUs deal with the water supply of the depart- 
ment, Tiura 

Tiif l nited Mib * Geologic d Survcv continues to devote 
speual attention to the investigation of lhp miner d re- 
sources of \\ iska 1 he rtsouras of Kenai Peninsula in 
the most northern portion of the great upward bind of 
that patt of the Pacific imsi line enclosing the Gulf of 
A 1 tska, form the subject of in interesting report by Mr 
F H Moffit and Mr R W Stone (Bulletin No 277) 
The former deals with the goldfields of the Turnagain Arm 
distriqf, where golden the stream gravels is verv unevenly 
distributed , nnd thfc hitter describes the coalfields of the 
Kachemak Buy region, where lignites occur in beds rang- 
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ing up to 7 feet in thickness, but of low heating power 
The geology and cool resources of the Cape Lisbutne 

region are dealt with by Mr A J Collier (Bulletin 

No 278) The coals are of two classes, low-grade 
bituminous coal of Mesozoic ag^and high-grade bituminous 
coal of Paleozoic age The Mesozoic coalfields cover an 
area of more than 300 square mjles, and contain at least 
r50 feet of coal distributed in forty or fifty seams, ten 
of which are more than 4 feet thick The Palseotoic coals 

occur in limited areas, and the beds are much crumpled 

and broken, but on account of their good quality will in 
the future contribute an appreciable addition to the value 
of the mineral output of Alaska The Rampart gold-placer 
region m the central part of Alaska is described by Mr 
L M Prlndle and Mr F L Hess (Bulletin No 280) 
The placer*; are of two general types as regards their 
origin, placers of ordinary concentration from the dj*» 
integration of the bed rock and placers formed through re- 
concentration of the gold in older gold-bearing gravels by 
the cutting of streams The gold of the re-concentrated 
placers is generally smoother and brighter than that from 
the others, contains less quartz and iron, and w, therefore, 
higher in value per ounce The gold has probably come 
from comparatively small veins distributed through the 
surrounding rock # 

A sfrifs of experiments has been carried out, the 
Pioneer Mail states, at the Plague Research Laboratory at 
Bombay with the view of determining the germicidal 
properties of pure nickel and nickel alloy, and to te*t the 
possibility that disease might bo conveyed by coins Pure 
nickel nickel and copper, copper, and silver coins were 
experimented with and the results are said to show that 
all the coins had bactericidal action on the plague bacillus 

Thf law of error forms the subject of several recent 
papers, including two by Prof C V L Oharlier in the 
4 rktv fur matemattc Astrotwm 1 ocJt Fystk (Stockholm) 

11 , 8, 13 and one by Prof V Y Edgeworth in the Journal 
of the Royal Statistical Society Wix , 3 These papers 
deal with the e*ses in which the frequency curve consists 
of a sera s of terms of which the first term represents the 
ordinary well known 44 law of error ” and the diagrams 
showing the effect of the succeeding terms, which Prof 
Edgeworth reproduces from Prof Charhcr’9 44 Researches 
into the Theory of Probability M will give non-mathematical 
readers a good general idea of the effect of the corrections 
on the form of the curve 

U\DtR the title Htvista dt Sctenza , a new Italian journal 
is announced dealing with questions of a general nature 
relative to various branches of sriencc and the connection 
br tween them Contemporaneously with the Italian 
edition, an international edition will be published contain- 
ing original contributions printed In either of the four 
principal international languages in which they are written 
The managing committee consists of Profs Giuseppe Bruni 
(Parma), Antonio Dioni&l (Modena), Federico Enriques 
(Bologna), Andrea Giardina (Pavia), and Ingegncrc Eugenio 
Rignano (Mii^p) The editorial secretary is Dr Giuseppe 
Jona, Milan, Via Aurelio Saffi, 16 

Tim Decimal Association has recently issued two more 
pamphlets One, which is sold at 3d , gives Lord Kelvin's 
views on the advantages of the metric system, t!)e opinions 
of numerous other eminent men, and explanatory tables * 
the other bv Mr S Jackson, is entitled “ The Inch 
Absurdity,” and is Intended to demonstrate 41 the utter 
folly and impossibility ’* of recent proposals to adopt the 
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Inch, square inch, and cubic inch as standards of length, 
area, and volume, and the weight of a cubic inch of water 
at a certain temperature as the standard of weight 

The issue for 1907 of the 11 Science Year-book, with 
Astronomical, Physical and Chemical Tables, Summary of 
Progress In Science, Bibliographies and Diary,’ 1 edited by 
Major BPS Baden-Powcll, and published by Messrs 
King, Sell and Oldmg, Ltd , differs little from that of 
last year A general article of fewer than ten pages on 
the progross of science in 1906 has superseded the com- 
paratively full summaries in various scientific subjects 
given in former years We observe that the “ Year-book ” 
can be obtained in an abridged form without the diary 

The twenty-third annual issue of the “ Year-book of the 
Scientific and Learned Societies of Great Britain and 
Ireland,” which has been published bv Messrs Charles 
Griffin and Co , Ltd , provides a convenient short record 
of the work done by numerous societies and Government 
institutions in science, literature, and art during the session 
1905-6 Ihe information has been compiled from official 
sources, and the majority of societies and associations in- 
cluded in the volume have demonstrated, by published 
papers, their activity in extending and disseminating know- 
ledge The editor may be congratulated upon the produc- 
tion of a work of reference which is of distinct serviu 

A PRTCK-i 1ST of invar and its applications, issued by Mr 
J H Agar Baugh, 92 Hatton Garden, E C , contains 
some interesting notes on the specific properties of this 
valuable alloy of nukel-steel Invar is sold in three 
grades, and the guaranteed maximum of the coefficient of 
expansion of the middle quality is only o 000001 5 per i° C , 
while that of the highest grade is much less fror 
pendulum rods, compensation balances for marine chrono- 
meters and pocket watches standard measures of length, 
tapes for measuring base-lines and many other purposes, 
invar has proved particularly valuable, and its use in 
scientific instruments is likely to be greatly extended 

Ihe first number of a new weekly journal known as 
Electrical Engineering was published on January 3 The 
periodical will deal with the subject of electrical engineer- 
ing, particularly from the practical and utilitarian aspett, 
and is intended for the engineer rather than the electrician 
The number of Well-reproduced drawings to scale and of 
special photographs showing details of constructional work 
is large, and the paper Is, as a whole, particqUrly attrac- 
tive Among other articles may be noticed one on the 

new Great Northern, Piccadilly, and Brompton Railway, 
and an incidental reference in another part of the paper 
gives the information that all the rolling-stock for iht 

latest tube is of Continental manufacture If the standard 
of the first number is maintained, the new periodical 
should ha\e a successful career 

OUR ASTRONOMICAL COLUMN 

Epiiembrjs for Comft it)o6g (Thieik) — A further 

fcphemeris for comet 1906^, extending to I ebruary 16, is 
given in No 4143 of the Asironotntsche Nachuchten bv 

Herr Georg Dvbeck This ephemens shows that the comet 
is npw (January 10) about i° north of 9 Dracoms, and is 
onfv about one-third as bright as when discovered 

,Thf Observation of Totai Sotar Ecupses — Observers 
of total eclipses of the sun will find much to interest them 
in the address delivered by M le Comte A de la Baume 
Pluvinel to the Astronomical Society of 1 ranee, and pub- 
lished m the Bulletin for December 1906 

Ihe lecturer dealt chiefly with the ( details of the pre- 
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htmrvary preparations which commence at tty; moment 
that the astronomer decides to observe the eclipse — usualh 
some months before the actual da\ — and are not con 
eluded until the observations are actually in progress In 
eclipse reports these preparadons are generally only sum 
niariljr dealt with and the inexperienced reader will In 
surprised, on reeWing the let turt, to learn of the innumer- 
able minutiae which have to be considered and dealt with 
if success is to attend the observations The lecturer also 
n imed the most famous eclipse observers in the several 
countries which have participated in these Important 
observations, directing special attention to any exceptional 
methods employed, is for example, the utilisation of 
men-of-war and their trained personnel by Sir Norm m 
I ockyer at several eclipses 

Observations of Mars — In the December (1906) 
number of the Bulletin de la Soetdtt asironomtque de 
France , M Jos£ Comas Sola, director of the Fabra 
Observatory (Barcelona), gives an illustrated account of his 
observations of Mars during the opposition of 1905 The 
following points, among others, are worthy of notice — 
On Apnl 26 M Sola saw a “ lac ’* at the intersection of 
Phison and Orontes, and the Euphrates, although perfectly 
visible, was always diffuse, despite the fact that, at times, 
the seeing was very good On April 28 changes wtro 
observed which were evidently due to atmospheric changes 
on the planet The “ septng ” on May 9 was superb 
and as shown bv the drawing for this date, “ canaux ” 
and “ lacs *’ were seen very distinctly, the Idtter forming 
the corners of the pentagon around the Elysium The 
Propontis was seen to be rather dirk and double, with 
good “seeing,” on May 17, at nh 40m (GMT) but 
at i2h 40m it seemed quadruple formed bv four “ lacs ” 
disposed at the corners of a square 

Transit-circi f Observations — Parts 1 to in, vol U 
(second series), of the Publications of the U S Naval 
Observatory contain a large number of transit-circle 
observations, with their discussions and reductions 

In part i the observations made with the 6 inch transit 
circle during the period 190a-} are dealt with and the 
results tabulated It is interesting to note that whilst the 
variations of this instrument are much smaller since 'the 
substitution of brick for stone piers, they are still 
important, and Prof I itteil from a discussion of the 
constants for 1903, shows that they arc dependent upon 
the temperature variations The azimuth constant shows 
a regular annual variation of -ooms per i° F and a 
diurnal variation of about half that vmount In part u 
the observations made during 186G-01 are collected and 
discussed in a uniform manner whilst part 111 is dr voted 
to the discussion of the h inch transit-circle observations 
of standard and zodiac d stars made during 1901 and 
1902 

J he “Companion to iiif Observatory ’ — Onlv a few 
changes are to be noted in the current issue of the in 
dispensable annual the “ Companion to the Observatorv ” 

Owing to the continued increase in the number of known 
variable stars the list of ephemendes supplied by M 
Lccwy is given in a somewhat different form and thr 
fiitenwich me in istronoirucal time, from noon to noon 
has been substitute! foi the civil, midnight to midnight 
time employ* d in iccent voars The addition of stars 
fainter than rmgmtude Gq has Increased the number of 
lunar occupations given The usual diagram of Saturn’s 
satellites is omitted because their plane passes through 
the carlh during the current vear The “ Companion ” is 
published bv Mi ssrs Taylor tnd Francis, price is fid 

‘ The Hfavens at a Gi anck 1907 ” — bor alt who take 
an interest <n astronomic il phenonu na and Inve but litih 
time to spare and but modest Instrumental equipment Mr 
Mee’s card, “The Heavens at a Glance ” is thi hindusi 
and cheapest calendar published As in previous issues h 
gives the chief events for each month the dispositions of 
the sun, moon, and planets throughout tin ir not* s on 
eclipses, meteor showers and variable stus ind a pair 
of star maps bv whuh the observer mu u\ ognisr tin 
tlrnf < onsti Mations and stars at nn s f json of tin \cir 
The pru e is sov< nppm r, post fret from Mr \ M* e 
f I mishen, m ir C irdifl 
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THE GEOLOGY OF MINING AREAS 

jV/r R R G McCONNELL has contributed to the 

“ Annual Report of the Geological Survey of 
Canada/ vol xiv , part B (1905, price 25 cents), a well- 
illustrated paper of wide interest on the Klondike gold- 
fields 1 he general topography and the ^communications 
with other regions arc described, and the full-page land- 
scapes convey an excellent idea of the conditions under 
which mining is carried on Roads have been developed, 
tht White Pass railroad is completed, and it now 
takes less than a week to reach Dawson City from 
Vancouver In the latitude of only 6o° N , the surface- 
stratum is continuously frozen, and unfrozen ground is 
reached at depths of from ho feet to 200 feet In summer, 
gravel-beds which are unprotected by moss thaw down to 
a depth of from 6 feet to 10 feet (p y) The gold-bearing 
quartz veins are included for the most part in the Klondike 
serif s of schists Microscopic evidence supports the view 
that these schists are of igneous origin, since a passage 
is traceable from uncrushed granitoid types to mylomtjc 
sericite-schtsl (p 19) Cainozoic rocks are found folded 
in with the schists in Last Chance Creek, thus proving 
the recency of earih-movtment in this area In the basin 
above Rock Creek these beds contain lignites of Upper 
Eocene age 7 he low-level gravels of the creeks, which 
t arc so important to the gold-miner, include bones of the 
mammoth, as well as of many existing northern animals 
(p 29) Ihe greater part, at least, of the Klondike gold 
is detrital, and is derived from the small but very numerous 
quartz- veins associated with the older schists (p 61) 
Many of the grains of alluvial gold enclose quartz, and a 
few are themselves enclosed in quartz The decay of the 
rocks must have been enormous to allow of the vast 
accumulation of auriferous gravels The quartz veins are 
mm h younger than the schists in which they lie but are 
older than the andesites and quartz-porphyries of the dis- 
trict Lode-mining has so far made little progress, but 
work among the gravels seems still increasing 

Mr McConnell has also issued through the Geological 
Survey of Canada a paper on mineral discoveries on 
Windy Arm, Tagish Lake, Yukon (1905), where a new 
mineral district has been opened The quartz-vems here 
bear a considerable variety of silver ores, ranging from 
highly argentiferous galena to stephamte and pyrargyrite 
In the twenty sixth Botetin del Cuerpo de Ingemeurs 
de Mtnas del Peru Scflor Luis Pflucker describes tne gold- 
bearing deposits of the province of Sandia All the detrital 
material at the foot of the mountains contains gold, with- 
out regard to the nature of the underlying rock The 
proximity of a moraine formed by an existing glacier 
makes it probable that the detritus has been brought into 
the field by glacial action Hydraulic mining is carried 
on, as may be seen m the illustrations to the bulletin 

Mr Harold S Harger brought together a very instruc- 
tive exhibit of diamond-bearing rocks, and of the minerals 
associated with the diamond in South Africa, during the 
meeting of the British Association in Johannesburg in 
1905 His paper on the diamond-pipes and fissures of 
South Africa is now published (Trans Geol Soc of South 
Africa, vol vm , 1906, p no), and forms a comprehensive 
and welcome contribution, certain details of which art 
sure to meet with healthy criticism Many hundreds of 
pipes of the Kimberley type are now known to exist, “ from 
the central and northern portions of Cape Colony, through- 
out Gnqualand West, in parts of Damaraland and 
Rhodesia also north of the Zambezi, and as far east as 
British East Africa In the Orange River Colony, 

there is hardly a district between the Wesselton Mine 
near Kimberley, the Drakensberg Range, and the Orange 
River, in which the much-sought-for volcanic breccia has 
not been discovered ” The diamond-pipes were opened, in 
all probability, after the outpouring of the amygdaloldal lava 
of the Drakensberg, since fragments resembling this rod 
occur In the 44 blue ground ” of the Jagersfontein Mine 
From this and other evidence (p 115) Mr Harger conclude 
that they are of late Triassic or Jurassic age The pipes 
occur typically in groups, perhaps twenty or thirty near 
one another, and the large ones seem to contain the trul\ j 
rich material \frhile some are necks, circular or ova , 
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in section, others are mere swellings along lines of fissure, 
their thinned -out ends being sometimes traceable for tntyeSt 
Mr Harger discusses the composition of the breccia that 
fills them, agd believes thaf olivine was not an Important 
constituent of the original mass The analyses quoted 
from Vogelfontein and the Schuller Mine (p iao) certainly 
do not indicate a perldotlte-magma, though the rock in the 
Kimberley Mine, on the other hand, yields 33 3$ per cent 
of magnesia The “ diamond-fisAires/’ to which special 
attention is invited by the author, contain a ,hord basic 
rock of a less brecciated and more porphyritic character 
Mr Harger believes that the material in the pipes was 
injected by explosive action, accompanied by a certain 
amount of heat, though this was not enough to metamor- 
phose the surrounding rocks distinctly The breccia. In his 
opinion (p 122), boiled and churned up Its constituents 
in the vent Thus, in opposition to Prof Bonney’s view 
(p 126), he holds that the rounding of such masses as the 
in duded eclogite boulders is due to attrition in the pipe 
Certainly no one who has seen the breccia of a diamond- 
pipe, such as that of the Schuller Mine, near Pretoria, 
abutting on its apparently unaltered wall, can associate 
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the rock with the phenomena of ordinary igneous flow 
Equally distinctive is the evidence of the derivation of the 
green pyroxenes and the garnets, to mention no other 
minerals, from some previously consolidated and deep- 
seated mass Few geologists, we fancy, will now dispute 
the conclusion, first indicated by Prof Bonney when he 
described the eclogite from Jagersfontein, that the diamond 
itself is a derived mineral in the pipes and fissures, and 
arose (p 134) from 44 ah ultra-basic * carbon-saturated * 
zone at great depth/’ through which the 44 kimberlite '* 
broke The diamond becomes thus linked in our mind* 
with the primitive masses of inorganic graphite, and, still 
more interestingly, with the nascent carbon dioxide, which 
still streams upward from the unexplored regions of the 
crust 

In the same numher of the Transactions of the Geo- 
logical Society of South Africa (p 147) direct reference is 
made to these 44 juvenile M emanations by Prof Beck, of 
Freiberg, in a paper on the relation between ore veins 
and pegmatites The author’s purpose is to connect thb 
pegmatites with the aqueous .solutions which remain after 
ihe corisolidatton of an igneous mass The old theory of 
“ segregation-veins " is set glide, as has been done by 
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other writers, lind Prof Beck lemarks that, smco the 
aqueous solutions in the fissures cooled very slowly, and 
" their great liquidity was extremely favourable to diffusion 
of the dissolved substances, crystals of large sue are fre- 
quently found in pegmatites " While thermal water# found 
their way to upper parts of the crust, the #olutions that 
resulted in pegmatite- veins represent material retained at 
considerable depths Hence ore-deposits associated with 
pegmatites become exposed only after long ages of denuda 
tion Prof- Beck cites several examples where tin, copper, 
and gold are among the substances deposited in connec- 
tion with pegmatites 

Dr G B Trener ( V ethandlungen der k k geol 
RachsansUxlt , 1905, pp 36C and 372) is conducting experi- 
ments to show that metals undergo diffusion in solid 
crystalline rocks at temperatures far below the melting 
points of the metaU employed The complete result# are 
to be published in the Jahrbuch of the Reichsanstalt as 
a chapter of the description of the Cima d’Asta, but the 
preliminary announcement# have already aroused discussion 
Among the curious point# raised by Dr Irener, ts the 
resistance of mica to diffusion of metal# in a direction 
perpendicular to its cleavage planes , well-developed mica- 
schists may thus be practically impenetrable when their 
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foliation-planes are perpendicular to the direction of 
diffusion 

The Report of the Geological Survey of the Transvaal 
for 1904 has been noticed already in Nature (vol lxxiv , 
p 646) The volume for 1905 has now been issued, dated 
August, 1906, liberally illustrated with plates and coloured 
geological maps and sections, and at the same moderate 
price of 7J 6d The director, Mr H Kynaston, describes 
a recent survey of the Komati Poort coalfield, which is 
cpnvemently situated on the Delagoa Bay side of the 
country He reminds us of the record of 2$ feet of coal 
irt 33 feet of strata passed through by a bore-hole near 
Tenbosch Station in 1903* and remarks that this massive 
seam may underlie the cmaller ones that have been proved 
at various points Arguments are given to show that the 
horuon of these coal-bearing beds, and those of the Trans- 
vaal generally, may be in ths Beaufort series, and not in 


way The igneous rocks of this region present many 
points of interest, especially in the occurrence of bands 
of magnetite, resembling dykes, associated with, but not 
passing into, a considerable mass of norite Similar bands 
are well dealt with by Mr Hall in a later paper in this 
report (p 73) Our field-inspection of these iron ores, 


under the guidance of Mr Kynaston, would certainly 
suggest that they were igneous intrusions of an extremely 
basic type 

Mr A L Hall (p 41) describes the fine country between 
Lydenburg and the Devil's Kantoor, or Devil’s Shop, so-i 
called from the fantastic weathering of the sandstone 
masses near the edge of the groat escarpment Gold- 
mi mng n carried on m this nilly region, and a lime 
industry has sprung up near Godwan River Station 
through the working of secondary deposits of calcite in 
the dolomitic series Mr Hall, we think wisely, intro- 
duces the descriptions of the microscopic characters of his 
rocks, as explanations of their structure, side by side with 
the account of their features in the held A rock believed 
to bo a tuff is interestingly recorded (p 53) among the 
otherwise intrusive igneous masses found in the lransvaal 
system Iho fine illustrations to the report show the 
escarpment of the Kantoor quartzite, with the rapid 
descent towards the old granite on the east , the gorge m 
the far younger quartzite of the Pretoria scries, between 
Waterval Boven and Watervai Onder, where the traveller 
from the monotonous plateau of the Transvaal welcomes 
the picturesque notching of its edge, and other scenes 
from this noble region, including the weathered quartziLe 
(Fig 1) of the Kantoor itself 
Another photographic illustration 
(Fig 2) shows the detrital sand re- 
sulting from the weathering of the 4 
older granite, which is now eaten 
out into pillai s as much us 2^ feel 
high, with sometimes a cake of 
more resisting rock upon the top 
Passing over other papers in this 
report, as unfortunately must be the 
case in a general notice, we mav 
mention Mr Mellor s account of the 
Witbank Coalfield m ar Middleburg* 
on the mam plateau (p Si) The 
Permian glaunl conglomerate has 
here supplied, during an epoch of 
denudation, much of the material of 
the overlying Beaufort ( ?) CouJ 
measures The coil-scums, one of 
them bung 24 feet thick, are de 
scribed and illustrated by sections 
(p 97, &c ) I he presem e of fine 
muddy layers raises the ash even in 
some of the workable coal, to 17 per 
cent , and the ash rarely falls below 
7 per cent 

Mr Tweddill (p 106), in a hand 
sornely illustr ited paptr, describes 
some ruby bearing rocks from the 
Leydsdorp district, notiblv a beautiful 
example consisting of a pale pvroxcue, k) unite and finely 
granular ruby He holds out hopes, if we read him rightly, 
that ruby may be in tune discovered on a scale of com- 
mercial importance in the lransvaal G A J C 


MEN 0/ SCIENCE IN AMERICA 
r PHE issue of Science for November 23 contains an 
x article by Prof McKicn Cattell on the selection, and 
arrangemi »t in order of merit, of a thousand American 
men of science A table was compiled from lists of 
fellows of societies, biogiaphital dictionaries, “ Who s 
Who,” &c , of the numbers of persons engaged in each 
branch of science It appears that chemists are the most 
numerous in America at all events, forming 164 per 1000 
of all scientific men, zoologists coming a close set ond 
with 155 per 1000 Anthropologists stand at the foot of the 
list with only twenty-three, but neither statistirnns nor 
economists, it would seem, were taken into account Wn 
leading representatives of each science were then asked to 
arrange in order of merit a cert Un number of students of 
that science, the numbers fixed being roughly proportionate 
to the total# In the table first compiled 1 hr positions 
assigned by the different judges to even individuil were 
averaged, and the probable error of the ivenge posi 
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tion of tJth (akulatcd A general list, including represent- 
atives of all the sciences, was also compiled by interpola- 
tion, buf neither this nor the separate lists are published 
An interesting table js given showing the divergences 
fimvi/n the tin judges in the case of psychologv as an 
illustrition i ho order of merit given bv one of the judges 
is very much more accordant with the average order than 
those of the others, and thev differ considerably inter se, 
though mor< if we -understand the table rightly, in the 
ca'iC of those at the bottom of the list than of those 
tnwaids the top Of the first hundred scientific men on 
tht list who are eligible, sixty-one aie included among 
tin ninet)-scvcn members of the National Academy of 
Sc u nr( *, 1 he discussion of the grades and probable errors 

is continued in Siintci for November 30, and in a third 
md concluding article in the issue fur December 7 Prof 
( 1 1 1 ell investigates the geogr iphic d distribution of 

\1mr1nn men of science according to place of birth and 
plmc of residence The figures os rcgmds the forme r in 
fXtrcjrwJj striking ! he production or 4 birth-rate ’* of 
men of science per million of the population range \ from 
ibout ioq in Massachusetts — which stands fir above the 
other Stalls— and tight y-seven in Connecticut down to 
rites of onlv om or two m sever d of the southern Statrs 
It is argued that diffeiemes m stock can sc ircelv be great 
enough to urount fur this, and that accordingly the pro- 
duction of scientific jnen must be largely a matter of 
^circumstance As regards the place of residence^ interest- 
ing rabies are given showing the institutions with which 
the men of science taken into account are connected The 
work forms part of an extended investigation which Prof 
Cattell has now been conducting for some ten years, and 
on which he has published several previous memoir 1 * 


WAIF ACTION IN REIAdON lO 
ENGINEERING SIR UC TV RES 

A IHPFR on wave action in relation to engineering 
* V structures, bv Major D D Gaillurd, issued as a pro- 
fessional paper (No 31) of the Corps of Engineers of the 
Doited Stales Army, contains a great deal of information 
useful to engineers engaged in designing and constructing 
se i defences and other works subject to wave action 

Ihe first part of the book is devoted to a general con 
sideration of the theory of the formation of waves, and 
to a notice of the information that already exists as to 
this This as the author remarks, i* embraced in so 
many volumes that the work of comptring theoretical and 
observed wave characteristics is rendered very tedious 
Ihe investigations that hav< previously been made into 
wave action, and of which the results have been pub- 
lished, relate principally to deep-water waves, whereas 
tin re is veiv little n corded information as to the action 
of waves in comparatively still w iter to which engineering 
structures arc exposed 

M ajor C< ullard thi author of this book was for several 
y*nr«. engaged upon works of h trbour improvement on the 
South Atl min co ist ind the fire it lakes of America 
Although the waves to be dealt with in Lake Superior 
an not of the magnitude of those in the open sea, yet 
the Huthor's observations cover wives of various dimen- 
sions extending up to 300 feet in length and 23 feet in 
hi ight and ihi results arc recorded of several hundred 
obsrrv itions of their length, height, period and depth in 
which thev broke and to which their effect extended 
Numerous examples ire also given of th* effect of waves 
in moving large misses of stone and other material The 
force of the waves breaking on piers, and other marine 
structures, w is measured both by the marine dvntmomttrr 
of the class d by Mr Thomas Stevenson more than, 
half a century ago and also b/ dynamometers of special 
construction made under the author’s directions Ihe 
gmeral type of the Stevenson dynamometer used had discs 
of from 3 inches to 9 inches, with springs varvmg in 
st^ngth from jo lb to 50 lb for every inch of elongatjon 
The greatest djtaamicol force recorded with these whe n 
used at Dunbar, In Scotland, was 7840 lb per square foot 
with waves about 20 feet high These dynamometers only 
measure the dynamic, and not the static pressure, and 
give only a maximum reading for a storm observation, and 
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arc affected in their working when there 4s much sand In 
the water 

The instruments invented and used by the author, beside# 
the Stevenson type, consisted, in one case, of a steel 
plate, having an area of one square foot, attached to two 
elliptical springs similar to those used for carriages, th* 
distance between their centres being 6 inches, the read-* 
ing of the amount of compression due to the action of 
the wave being recorded by a rod attachod to an index 
which acted on a pnralbn surface The instrument, before 
being fixed, was rated by having weights placed on the 
plates and noting the corresponding compressions The 
other dynamometer used by Major Gafflard consisted of a 
plate covering a square foot attached to a horizontal 
cylinder filled with water, over the flange 0/ this cylinder" 
was placed a diaphragm of india-rubber J-inch In thlck- 
nws having a face of oni square foot A J-mch pipe 
led from the cylinder to a tank located m the observing 
station on the pier From this pipe there was a com- 
munication to a modified form of Bourdon gauge fixed 
19 feet above the centri of the diaphragm, and which 
rigistered pressures up to 30 lb per square inch Com- 
munication with the tank having been shut off, any 
pressure applied to the diaphragm was transmitted by Iho 
confined hydrostatic column td the gauge More than a 
thousand readings of wave action were taken with this 
dass of dynamometer while the author was* Jh charge of 
the works but onlv two storm* of orgequence were 
encountered So far as the observations wrat, the instru 
ment appears to have given satisfactory results 

The text is accompanied by a number of illustration® 
taken from photographs of waves 


SCIENCE IN EXAMINATIONS FOR THE 
HIGHER CIIIL SERVICE 

'T'HE kind of education received and the subjects studied 
^ bv future civil servants must h ave a great and far- 
reaching effect upon the influence /verted by the public 
departments which administer the multitudinous and diverse 
affairs of our scattered Empire 1 he methods adopted for 
the selection of such officers must, therefore, be wiselv 
chosen, and in any examinations designed to facilitate the 
process of discrimination between men offering themselves 
for these positions the subjects in which candidate* are 
tested must be those appropriately related to the work of 
the department in which successful ^candidates will be 
< mploved and at the same time, those most likely to 
test essential fitness for public work These and similar 
principles have been widely canvassed recently both in 
public iddrtsses and in the Press Certain changes in the 
examinations for the selection of Foreign Office clerks 
and attaches in the Diplomatic Service are to be intro- 
duted, ind the new regulations have not met with universal 
ipprov d It will assist clearness of thought first to com- 
pare briefly the existing regulations for the appointments 
concerned with those shortly to come into force 

Candidates for clerkships on the est iblishment of thf 
Foreign Office and for attach^ships ut the Diplomatic 
Servuc will, ufter July 1, instead of being examined 
arcordmg to spidal regulations which have governed these* 
appointments hitherto, be required to take the combined 
examination for open competition* for the Home Civil 
Service (class 1 ), India Civil Service, and Eastern Cadet- 
ships This derision profoundly modifies the condition* 
of selection for service in the Foreign Office and the 
Diplomatic Servue In the past there have been nine 
obligatory subjects— arithmetic, Handwriting and ortho- 
graphy Fnghsh composition, pr6cis writing, French, 
German general intelligence, geography, and the history 
of Furopt from 1789 to 1880 inclusive In addition, candi- 
dates have been able to offer any two of the following 
languages, viz , I atin, Italian, Spanish Portuguese, Russian, 
modern Greek, and Arabic In the examination tfrhich 
suth candidates will have to take after July 1 next, papers 
will be set in thirty-two different subjects, from which a 
selection must be made bv the candidate French and 
German will be the only obligatory subjects, and candi- 
dates will have to reach a high quahfving standard In 
translation, composition, and oral examination in both 
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thes$ languages Portuguese, Russian, and modern Greek 
are no longer optional languages The maximum marks 
to be obtained in each subject are, as a rule, 500 or boo, 
but 1300 may be scored in each of the two extensive 
divisions of mathematics included 

Though candidates for the appointments in the Foreign 
Office and the Diplomatic Service may make a selection 
from the long list of subjects referred to, the number of 
papers taken must be such that the maximum of marks 
that can be obtained from the subjects chosen is limited 
to 4000 Under the new conditions, the man who attempts 
to tram himself by attendance at a cramming establish- 
ment, for the sole purpose of succeeding In the competi- 
tion, will have a much smaller chance of success than 
a candidate who has graduated in honours after a uni- 
versity course 1 he student who has made himself master 
of any of the great divisions of knowledge will be able 
to acquit himself with credit For example 2400 marks 
may be gained in science, 2400 in mathematics, 1200 in 
Frem h and German, 1800 in Latin and Greek, 1000 in 
Greek and Roman history, and 1300 in English and 
general modern history but tn any Case the total number 
of marks attainable in the subjects selected by a candi 
date must not exceed 4000 The underlying principle 
seems to be to obtain somehow students who have benefited 
by a thorough study of at least one department of know- 
ledge, of whatever kind , apparently the intention is to 
secure men of high attainments, no rrutter in what sub 
jects they have specialised, and to insist upon a good know- 
ledge of French and German from all candidates 
The schedule of subjects is sufficiently comprehensive to 
afford all ordinary students a fair opportunity to dis- 
tinguish themselves The candidate who has made science 
the staple subject of his university course will compete on 
dmost equal terms with one who has studied classic^ and 
classical history, while the candidate who has specialised 
in modern languages and history need be it no dis 
advantage 

The comprehensive subject of geography however, which 
is at present obligatory is not included among the subjects 
from which candidates may, after July i, make their 
selection, and it is this omission which has given rise to 
muih discussion and many protests In reply to a question 
on the subject in the House of Commons, the Foreign 
Secretary said — “ Although a knowledge of geography is 
no doubt very useful it is a subject with which men of 
general education are generally acquainted and which is 
easily acquired after entry into the service " Distinguished 
geographers have since shown how far this is from being 
the case Sir George Goldie, in an address to the Royal 
Scottish Geographical Society in Fdinburgh published in 
the Gcogra^/iifal Journal for the present month, lelates a 
notable instance of the difficulties to which a want of 
geographical knowledge mav give rise “ A good manv 
years ago a territorial arrangement with France was in 
dist ussion, md I was invited to consider it The brcnch 

f roposals appeared to the Foreign Office satisfactory, but 
found that they were expressed as might have been 
expected, in longitudes reckoned from the mertdtan of 
Paris while the map with which our Foreign Office h ul 
considered these proposals was made in Germany and 
reckoned its longitudes from the meridian of Greenwuh 
The arrangement in question was never completed M 

Mr Douglas Freshficld, in his address last Friday to 
the Geographical Association of which he is presuh nt 
dwelt upon the same point, and said he could giv* similar 
instances to that related by Sir George Goldie Mr 
Mackinder has shown in a recent letter to the Time? that 
Sir Fdward Grey’s description of geography is that of the 
subject as it was studied twenty years ago and not as it 
19 now understood and taught Substantial reasons have 
in fact, been given for the inclusion of geography among 
the other branches of science from which candidates mav 
make their selection 

It is hardly necessary to remind readers of Native th at 
geography hus m recent venrs taken its place among those 
branches of knowledge which are studied on scientific lines 
\o geographical teaching is now recognised bv the Board 
of Fducatlon as satisfactory in ( secondary schools unless it 
has n basis of prictical exercises and follows snentific 
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methods The subject has obtained university recognition, 
and is now taught by practical work in the laboratory 
and the field As Mr Mackinder has pointed out, “ geo- 
graphy has its own modes of thought and its own points 
of view which are not to be obtained m a hurry ” Mr 
Freshheld was able to jioint out in headdress to wlmh 
reference has been made, that there is evidence that the 
Civil Service Commission* rs are beginning to rcconsirkr 
the matter and that it will not be long before the claims 
of geography will be fully rccogmstd by the inclusion of 
th* subject, dealt with in lccord ince with modern scientific 
methods, as one of thos< in wlmh candidates may present 
themselves for examination 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxtOkD — The natural science board has issued a 
urlificate stating that the work submitted by Mr G F 
Herbert Smith, New College, is of sufficient merit to entitle 
him to supplicate for the degree of Doctor of Science 


We learn from Science that Columbia University and 
Barnard College will rectivi 2000/ each under the will of 
Mrs Annie P Burgess 

Sir W T Lewis hts promised 1000Z toward founding 
a chair of mining at Cardiff Collegt, University of Wales 
provided 30,000/ is raised in contributions from coal 
owners, royalty owners ind workmen 

Prof Otto Benndorf, professor of classical archaeology 
at the University of Vienna, died on January 2 U the 
age of sixty eight yi ars lie was well known owing to 
his works on archeological subjects, and to the excava- 
tions he conducted in Asia Minor 

Addressing a gathering of science md art students at 
Gravesend on January 2, the lari of Darnley is reported 
by the Datly Chromclc to hive made the following con- 
fession — “ I place myself beforf y<m as an example of 
deficiency in education I went through the ordinary 
public-si hool course, and received a university education 
1 found myself at twenty Iwo a B A of Cambridge, with 
a certain knowledge of Latin md Greek, which I have 
never found of any pmticular use, but without any know- 
ledge of French, German, or science From my example 
I hope you will glean some benefit by securing that know- 
ledge which it is now too Dte for me to acquire ” 

Prof A Suiustfr, b R S , has resigned the position as 
T angworthy professor of physics and director of the 
physical 1 iboratories In the Victoria University of Man- 
chester Prof Schuster’s connection with the University 
dates from 1871, when he entered College is a 

student In 1873 he held the post of honorary demon- 
strator in physus under Prof Balfour Stewart, and in 
1881 he wis appointed to the newly-created chur of 
applied mathematics which he resigned to become professor 
of physus m iS8S Both the Council and the Senate have 
placed on record by form d resolutions their regret at Prof 
Schuster’s resignation, which is to take effect at the close 
of tF' 1 present session and their sense of the very gre it 
serve 'vhuh he has rendered to the University bv his 
work a “Ac h< r, his direction and administration of the 
physical oratories, his contributions to the advancement 
of science, and the prominent part which he has taken in 
relation to the re-organisation of the University A gen* ral 
hope has been exprtssed that Prof S< buster nny still re- 
main in close connection with the University and take 
an active part in its affairs generally, as well as specially 
in connection with scientific research 

Proi- L Rutherford b R & , Macdonald professor of 
physics in the McGill University Montr* a! 1ns been 
appointed to succeed Prof Schuster as I angworthy pro- 
fessor and as director of the physu ll laboratories in the 
Victoria University of Manchester Prof Rutherford is a 
native of New Zealand After a distinguish* d academic 
career In the New Zealand Imwrsitv hi prtH eedod to 
C imbndge as an 1851 1 xhibition sch<»l »r, ind filtered 
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Trimi) College, prosecuting research in the Cavendish 
Labor Uory He whs one of the pioneers of wireless 
telegraphy, and occupies a high position in the scientific 
world owing to his experimental work on the ionisation of 
gases, the discovery of the radium emanation, and the 
foundation of the now generally accepted theory of radio- 
activity It is fxpo«tcd thit Prof Rutherford will arrive 
in M iin hester early in the summer with the view of taking 
up the regular duties of the professorship at the beginning 
of the session in October next 

Januxry has again brought with it conferences of teachers 
of all grades in various parts of the country In London, 
large numbers of schoolmasters, schoolmistresses, and 
educational administrators have met under the auspices of 
the I ondon County Council, and discussed for three days 
subjects as various as silversmith’s work and the teaching 
of phonetics In Bradford, the educationists of the north 
of hngland hive, in well-attended meetings, ranged over 
the field of cdu< ation Associations of teachers of special 
subjects have also held meetings characterised by their 
enthusiasm Such g ithermgs are to be welcomed as main- 
taining an active interest in education, and as likely to 
send teachers back to their work with renewed energy and 
broader knowledge It is worthy of note that in none of 
the meltings has science or mathematics taken a prominent 
part We have no reason to regard this as intficativi 
of a falling off in the interest in these important parts 
of the school curriculum it rather directs attention to the 
fart that in recent years questions concerning mathematical 
and scientific teaching have dominated the programmes of 
teachers’ meetings, and much thorough discussion has led 
to improved texching and obviated, for the present, the 
need for further 'irgument At the Bradford conference an 
Important session had for its subject the development of 
technical education in a large manufacturing centre Prof 
Charnock, of Bradford and Principal Reynolds of the 
Manchester Leehmcal School, read papers Mr Reynolds 
said we need more intelligence and more knowledge on 
the part of our working people He suggested, first, the 
need for the extension of the age-hmit in higher elementary 
schools to sixteen years There is an advantage in select- 
ing in each of suitable localities of a town one of the 
elementary schools and giving it an extended curriculum, 
stalling and equipping it accordingly, such school being 
fed from the Hementary department of the school and 
from neighbouring elementary schools, and supported by 
a scheme nf scholarships Secondly, the enactment of a 
law forbidding the employment of young peopU in working 
overtime until they reached their eighteenth year, so as 
to give full opportunity for attending evening classes 
lhirdly the rstiblishment of one-day courses of specialised 
instruction in the technical school college for selected 
apprentices in engineering and other similar important 
industries He urged that the present need is a better 
appreciation of the requirements of general and secondary 
education so far as to secure a longer school life, and thus 
a more complete preparation for specialised training 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Nmrmber 15 1906 — ‘‘The Effect of 

Temperature on the Activity of Radium and its Transform- 
ation Products " By Dr Howard L Bronson. Com- 
municated by Prof fc Rutherford, F R S 
A large number of invpstigators have attempted to alter 
the activity of v irious radio active substances by subjecting 
them to very high and also to very low temperatures 
Among all these attempts onlv two, so far as the present 
author is aware, have apparently given positive results 
The experiments now described show no evidence what- 
ever of ^tny change m the activity of the transformation 
products of radium when they are subjected to tempera- 
tures between —t8o° C and 1600° C If any change does 
take place it is very small and cannot be more than 
1 ppr cent m the case of radium C for temperatures 
betwqpn — 180° C and 1600° C , nor more than 1 per cent 
in thr case of the emanation or radium B for temperatures 
between — 180° C and 1500° C 
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1 here is thus removed the only known exception to the 
general rule, that the activity of radio-active substance* 
is not affected by temperature 

14 The Photoelectric Fatigue of Zinc ** By H Stanley 
Allan. Communicated by Prof H A Wilson, F R S 

Herts's observation that ultra-violet light can facilitate 
tho passage of an electric spark led to the discovery of 
other photoelectric actions In the earliest experiments on 
the photoelectric effect of metals it wgs noticed that the 
action was diminished by exposure to light Thus 
Hallwachs, who found that a metal becomes positively 
electrified under the influence of ultra-violet light, states 
that 44 old surfaces no longer show the phenomenon The 
radiation itself lowers the potential to which the plates can 
be electrified, so that with any succeeding experiment made 
with the same surface, the potential obtained is lower, while 
the rise to it takes place more rapidly, and the decrease Is 
greater than when for the same interval of time Vetween 
the experiments the plate was not illuminated ** This 
diminution of the photoelectric action is spoken of a9 the 
44 fatigue '' of metals under the influence of light, and hbs 
reu ived attention from many physicists 

The present paper deals with the manner in which the 
photoelectric activity of zinc diminishes when the metal Is 
exposed to light 

The experiments described show that it is necessary to 
employ the sum of two exponential terms m order to 
obtain an adequate representation f»r the photoelectric 
fatigue curve of zinc Just as Rutherford^has explained 
the curves of decay for the excited activity of radium and 
thorium as a consequence of successive changes, so it is 
possible to explain the present results as due to two con- 
secutive changes The nature of the modifications thus 
suggested is left an open question 

It is also shown that the longer waves of light can bring 
about a change in the opposite sense, that Is to say, they 
can produce a certain amount of recovery of photoelectric 
activity 

Entomological Society, December 5, 1906 — Mr F Merrl 
field, president, in the chair — Exhibits — -A W Baoot 
A specimen of Catocala nupta , taken at rest at Hackney, 
November q> 1906, remarkable for having two well- 
developed tarsi on the left fore-leg Also three 9 speci- 
mens of Lastocampa quercus , L , bred from laryse from 
Cornwall in 1906 One of these larv® had been submitted 
to a pressure of from 11 to 30 atmospheres (40s lb to 
450 lb per square inch) on two occasions, a pressure which 
had proved fatal at once to a frog, used as a control experi- 
ment — Dr T A Chapman A long series of Hastula 
hyerana , Mill , bred in 1906 from lurvfc collected at 
Hyferes, illustrating the spread of melanism in this species, 
and a diagrammatic map pf the neighbourhood to explain 
its distribution in that area — Dr F A Dlxey Specimens 
of Teracolus omphalc, Godt , bred by Mr G A K Mar- 
shall, to show that under arranged Conditions of moisture 
and warmth the wet-season phase might be artificially 
induced — Papers — Xanthorhog ferrugata, Clerck, and the 
Mendellan hypothesis L B Prout. — The diapoeemptic 
resemblance between Huphtna corva t Wallace, and Ixtas 
baltensis, Fruhst Dr F A Dlxvy. 

Chemical Society, December 20, 1906 —Prof R Meldoln, 
F R S , president, in the chair — A new laboratory method 
for the preparation of hydrogen pulphide F R L Wtl»*n. 
If a current of hydrogen sulphide is passed over calcium 
hydroxide a hydrosulphide is formed which can be de- 
composed by carbon dioxide, a carbonate being produced 
and hydrogen sulphide evolved — The affinity constants of 
aminocarboxylic and ammosulphomc acids as determined 
by the aid of mtthyi-orange V H Vslsy It is shown 
that the usual mathematical expressions hold good, 
namely, those of straight lines, y = fex or ymkx — b, of 
logarithmic curves, log y =*£og fe + * log a Acids which 
show Irregularities in the Ostwald electric Conductivity 
expression — a)v r (ac3/u/p m ) likewise show 

similar irregularities in the methyl-orange method — Con- 
tributions to the study of the calcium phosphates, 1 , the 
hydrates of the calcium hydrogen orthophosphates H 
■tststt, jun The author's experiments snow that, In all 
probability, dicalcmm phosphat^ can only form one hydrate 
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'•namely, the dihydrute — Contributions to the study of the 
calcium phosphates, il , the action of ammonia gas on 
the Calcium hydrogen orthophosphates H jun 

— -Relation between chemical constitution and physiological 
action In the tropemes HAD <Jow*tt and F L 
l*yman. The authors conclude that Ladenburg’s general- 
isation, which f asserts that mydriatic tropeines must 
possess a benzene nucleus and a fatty hydrox>l in the side 
chain, cannot be maintained, since it does not hold gogd 
In the cases of tercbyltropeine or the lactone of o-carboxv- 
phenylglyceryltropeine — Some derivatives of salicylic acra 
HAD Jo w tt and F L Pyman Descriptions of 
cinnamoylsallcylic acid, its methyl and ethyl esters, and 
quinine salt, and also 3 5-dichloroacetylsaJicyhc acid, are 
given — The addition of bromine to cinnamic \cld and its 
esters Preliminary notice J J Bud borough and J 
Thomas. An account of experiments made to determine 
the velocity of formation of the bromides of this acid and 
certain of its derivatives is given — The optical and 
magneto-optical influence of ethenoid linkings attached to 
Contiguous carbon atoms J W Brtihf It has been 
shown by Sir W H Perkin that limonent, dipentene, and 
A* , l v i-p-menthadiene exhibit a remarkable difference in 
magnetic t rotation, the values of this last being much 
higher than those of the two former The author showed 
that this is due to the presence of two double linkings 
in the position — C 0 C C — in the molecule of A J 
menthadiene — A difficulty in the theory of valency of 
W Barlow and W J Pope D L Chapman it is 
shown that the two propositions regarding the assemblages 
of spheres made by Messrs Barlow and Pope imply that 
a sphere of any size can replace any other without any 
resort to re-marshalling being necessary, and therefore 
cannot be used In their present unqualified form to demon- 
strate that valency is a simple volume relation — The more 
exact determination of the densities of crystals Earl of 
Bdrk*l*y« A conical pyknometer with thermometer 
stopper and graduated side-tube is used, and the evapor- 
ation of the liquid Is relied on to bring the level in the 
capillary side-tube within the graduitions The liquid 
used is carbon tetrachloride — A relation between the 
volumes of the atoms of certain compounds at the melting 
points and their valencies Interpretation by means of the 
Bar|ow-Pope theory G L« Bm, The molecular volumes 
of Complex paraffins and alcohols can be cakuiattd ver> 
exactly by means of the formulae 

M V of C, l H 2M+ , = (6« t-2)S = 6»S + 2S, 
and ^ 

M V of C«H 3M+1 OH = (6;/ + 4)S = 6«S + 4 S, 

where S is a constant which has an average value or 
2 970, and is called the unltstere — The action of acid 
chlorides on thioureas A E Dixon and J Hawthorn*. 
— 3-Hydroxyphthalic and 3-methoxyphtbalic acids and their 
derivatives W H Bontley* Miss R Roblnaon, and 
C Wolxmann — 4-Hydroxyphthalic and 4 methox\phthalic 
acids W H Bontloy and C Wolimann — Derivatives 
of naphthacenequinone W H Bontloy, A Prlodi, 
F Thom**, and C Wolxmann — Dithioxanthoxalanil 
(preliminary note) S Ruhomonn 

Paris 

Academy of Sciences, December 31 1906 — M H 

Poincard In the chair — M H Becquerel was elected vice- 
president for the year 1907 — Self-recording apparatus for 
the polar atmosphere H Doelondros. After giving an 
account of the essential conditions of the problem, the 
author discusses In detail the various methods possible, 
mentioning those already applied In different observatories 
It Is pointed out thdt the more modern patterns differ both 
in movement* and dimensions from the older forms Five 
diagrams accompany the paper —The observations of 
nehulte made at the Paris Observatory G Blffowrdan 
— A method of measuring the resistance opposed by metals 
to ra^id deformations P VI* III* and R Llouvlll*. A 
law connecting the deformations of crushers used in ballistic 
experiments in the two cases— slow deformations, as in 
calibration, and deformation at varying velocities — A 
butyric lactone antf 1 unsymmetncal dimethyl-butylene 

NO J941, VOL. 75] 


glycol Louis Henry Butyrolactonc, treated with mag- 
nesium methyl bromide or iodide, gives the glycol 
(CH 3 ),(OH) — CH a — CH a — CH a OH, 
in about 50 per ccnr yield The glycol reacts tyith acetyl 
chloride, giving the chloroacetm 

(CH s ) a — CC 1 — CH a — CH, — CH a Ac 
— The conductibility accompanying the expansion of jjascs 
L Bloch The electrical effects due to the expansion of 
compressed air and oxygen arc comparable, both being due 
to 10ns of fairly large mobility present in practically equal 
amounts The effects are very irregular, and the mean 
of a large number of experiments is required to obtain 
trustworthy results — Remarks on the thermodynamics of 
non-homogeneous mixtures I mil Boao. Tho Duhem- 
Margules equation may be deduced in 1 simple manner 
from a formula given by Nernst for the thermal effects of 
the mixture of two liquids The author applies this to 
the case of two non-miscible liquids — A new manganese 
silicide G Qin, The new Mlicide has been obtained 
the reduction of rhodonite in the electric furnace The 
composition corresponds to the constitution Si a Mn a Its 
physical and chemical properties arp described — The 
solubility of carbon in manganese sulphide M Houdard. 
Carbon dissolves m fused manganese sulphide in quantity 
proportional to the time of heating, the maximum solu- 
bility being 32 per cent The c trbon is recovered from 
the ingot in the form of graphite it being indifferent 
whether amorphous carbon or diamond is originally added 
The manganese sulphide is not reduced — The density of 
gaseous hydrochloric acid, the atomic weight of chlorine 
Ph A Quyo and G Ter-Qaxarlan An outline is given 
of the methods adopted for obtaining the gas in the pure 
state and measuring its density The mean w< ight of a 
litre of HC 1 at o° C , under one atmosphere pressure, lati- 
tude 4 4°, at the level of the sea is 1 6398 grams The 
piolecular weight of the gas has bmi calculated by the 
method of reduction to 8° C of the critic \1 elements The 
atomic weight of chlorine thus derived is 35 461 agreeing 
well with the figure of Dixon ind Ldgar (34 463) or the 
value (35 460) deduced from tin ratio Ag Cl for Ag 
(10789) As the experiments are preliminary, the authors 
do not wish to lav too much stress on the exactitude of 
the coincidence — Ihe melting points of the homologous 
hydrocarbons of the methane series D h T**kafoto* 
An empirical formula is given bv means of which the 
melting points of the hvdrocirbons between C tf H M and 
C 4ft H,„ have been calculated The agreement between the 
figures thus calculated and those tctudllv observed is, with 
one exception, very close, the deviations being less than 
the experimental error — The study of r the influence of 
radicals on the character of the complementary valencies 
of oxygen M Tohellnxof An experimental study of the 
thermal changes which take place on the addition of one 
or two molecules of ether to various organomagnesium 
compounds in benzene solution — Ihe condensation of 
hydrazines with acetylenic nitriles A general method for 
the synthesis of the pvrazolommines Ch Moureu and 
I Ui*nn«c Hydrazines combine directly with acetylenic 
nitriles, and it is shown that the resulting compound is 
cyclic most probably a pvrazolommine The reaction is 
general, and several exuuples are given of its application 
The transposition 0/ hydrobenzoin study of the alkyl- 
hydrobenzoins and s' ie trisubstitutod aromatic glycols 
MM Tfffonoau an/ tortoncourt. — The disease causing 
bitterness in wines / Trillot. Fvidence is given in sup- 
port of the view thj fte bitterness in wine is due to the 
presence of an a| iyde resin — The cultural changes 
brought about in t oers of Solanum Edouard Hockol 
An account of the effects produced on se\eral wild specie* 
of Solanum by excessive manuring — Some attempts at 
grafting in the Solanace® Fd Griffon Tn the experi- 
ment* described grafting has had no specific morphological 
influence on either the graft or the plant -The production 
of a new variety of maize by traumatism L Blarlnyhem 
Mutilation constitutes a very powerful means for deter- 
mining sudden variations, both hereditary and progressive 
in plants — Researches on the cultivation of nspirigus in 
the Auxerrois Fug Routt«aux and Ch Brioux The 
existence of lymphoid formations produrmg blood cor- 
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putties In the Cammarida; L Brunt* —A new antelope 
from fYntril Africa, Cephalophus leopoldt Maurice 
d* Rothschild and Henri Neuvlllo — 1 he influence of a 
tnull quantity of the radium emanation on the develop- 
ment and metamorphosis of batrachians P Wlntrtb«rt 
—A compatison of sleep during the day and night N 
VMchido Sleep during the da) time is in all cases less 
profound less rtstful, and less refreshing than sleep during 
the night —The treatment of malignant pustule by iodine 
A 1 Uob*t — ihe chamage of the northern slopes of 
the Pyrenees between the valley of Ari&gc and Roussilhon * 
L6on Bertrand —Some early experiments of M Duubr^e 
and of M dc Chancourtois relative to the artificial imita- 
tion of mountain chains Stanislas Meuniar 


DIARY OF SOCIETIES. 

THURSDAY , January 10 

Mathematical Society, at 5 30 —Exhibition of Four -dimensional 
Model* Mr* A Stott — On the Uniform Convergence of Fourier s Series 
Dr E W Hobson — Asymptotic Approximation to Integral Function* of 
Zero Order J E Littlewood —Partial Differential Equations of the 
Second Order having Integral System* free from Partial Quadratures 
Prof A R Forsyth —On the Singular Points of Some Classes of Power 
Senes in Several Variables G H Hardy* — The Construction of the Jjne 
drawn through a Given Point to meet Two Given Lines Prof W Burnside. 
- On the Red liability of Covariants of Binary Qu antic* of Iiiflw h e 
Order, Part ui P W Wood —On Hypereven Number*, and on Fer 
mat s Numbers Lieut. Col A Cunningham 

Institution of Electrical Engineers 8 —New Incandescent 
Lamp* J Swinburne 

FRIDAY, January ii 

Institution or Civil Engineers, at 8 — The Balancing of Internal 
combustion Motor* applied to Marine Propulsion A T Weston 


Meteorological Society, at 7 45 — Annual General Meeting -•-Pmt 
dermal Address, Weather in War Time Richard Bentley/ 

THURSDAY \ Janoaev 17 ■ 

Royal Society, at 4 yx— -Probable Paters ; Regeneration of Bone, Part Uu 
Sir William Macewen, KCB, F R 9 —Further Observations on the 
Effects Produced In Rats by tha Trypanosomata of GamWa Fever and of 
Sleeping Sickness H G PUmmer —The Natural nod Induced Resist 
a nee of Mice to the Growth of Cancer Dr £. F Bash ford, 1 A. 
Murray, and Dr W Cramer —On the Pathology of the Dropsy produced 
by Obstruction of the Superior and Inferior Verne Cavm and the Portal 
Vein , Preliminary Communication Dr CL Bolton,— Expe rim ant* on the 
Dark Space in Vacuum Tubes Sir William Crookes, P R,S -*On the 
Discharge of Negative Electricity from Hot Calcium Dr F Horton. > 

Chemical Society, at 6 3a— The Relation between Absorption Spectra, 
and Optical Rotatory Power, Part 1 , Thl Effect of Unsatnration and 
Stereo Isomerism A W Stewart —-Organic Derivatives of BiUcon, 
Part ii , Tim Synthseis of Dl-cthyL Propyl Bensyl Silloot, its Snlphona 
uon, and the Resolution of the Sulpbpnic Derivatives Into Optically 
Active Compounds F S Kipping —The Association of Phenols in 
the Liauid Condition J T Hewitt and T F, Winmttt— A Nfw Mercuric 
Oxychloride J T Hewitt — Aromatic Sctenonlum Bases ff. Smiles and 
1 P Hilditch —The Relation of Colour and Fluorescence to Constitu 
non A. G Green —The Constitution of Silver Nitrite, a Correction E 
Diver* — Preparation of Chromyl Chloride F D Law and F M 
Perkin — Tetraketopiperasine A. T da Moulpisd and A. Ruts 

Royai Institution, st 3.— Recent Advances In tha Exploration of the 
Atmosphere Dr w N Shaw, F R S 

Linnkan Society, at 8 — Plattwtfura cklorantka, Cut tor, ' var trrcsl 
carata W Dotting Hemsley, F R.b. — Acantbacea of Insular Malaya 
the late Mr C B Clarke, F K S —A Freshwater Isopod from Calcutta 
Rev T R R Stebbing, FRS 

FRIDAY January 18 ^ 

Royal I nstttution, at 9,— Fift\ Years of Explosives Sir Andrew Noble, 
Bart, KCB, h RS 44 

Institution or Mechanical Engineers, at 8 — Adjourbed Discussion 
on Lighting of Railway Premises, Indoor aud Outdoor H Fowler — 
Eighth Report to the Alloys Research Committee On the Properties of 
tba Alloys of Aluminium and Copper Prof H C H Carpenter and 
C A Edward* 


Royal Astronomical Society, at 5 —Observation of the Occultation of 
Saturn by the Moon 1906, October 27 John Tebbutt — The Places of 
Zodiacal Stars for the Epoch 1900 A M W Downing —The Perturbs 
ttont of Halleys Comet P H Cowell and A C D Cromroehn.— 
M'crometrical Measures of Double Star* Rev T E Espin —New 
Double Stars Rev T E Espin —Observations of Occulutions of Stars 
by the Moon made in the Year 1906 Royal Obfervatory, Greenwich — 
Probable Paper Mean Areas and Hehographic Latitude* of Sun-spots in 
the Year 1905, Deduced from Photographs taken at tho Royal Observa 
tory Greenwich, at Dehra Dun at Kodaikunal Observatory, India, and 
in Mauritius (communicated by the Astronomer Royal) —Probable Die 
cHssron Prof b owlet * Paper* on the Enhanced Line* of Iron in the 
Region F to C, and on Silicon in ihe Chromosphere 

M alacological Society, at 8 — Description* of New Species of A chat I na 
from the Congo Free State S 1 Da CmU.— Further Contributions to 
the Genus Cnloritu, with Descriptions of Eleven New Specie* G K 
Gude —Description of a New Species of Papulna, and Illustrations of some 
hitherto unfigured Hebcoid Land shell* G K Gude.— Description* of 
new Non marine Shell* from New Zealand Henry Suter 

SATURDA\ , January 

Roval Geographical Society (at The Queens Hall, Langbam Place), 
at 8 45 —The Duke of the Abruzzn Expedition to Mount Kuwenion 

Public School Science Masters Association (University of London), 
at 2 30 —The Place of Science and of I iterature in a General Education 
Rev and Hon E Lyttelton —The Internal Economy of School Science 
Mr Thwaues .— 7 he best Method of Introducing the Atomic theory in 
Science F R L Wilson 

MOJVDA Y, January 14 

London Institution, at 5 — The Wonder Workers of tho Soil Prof 
W B Bottomley 

TUESDAY January 13. 

Koval Institution at 3 —The Sculpture of Acglna m Relation to 
Recent Discovery Prof Percy Gardner 

7 oolocical Sjliktv, at 0 30 —On a Collection of Mammals made by Dr 
Vassal in Annam j Lewi* Bonhote —On the " Bleating or ‘ Drum 
trung of the Snipe {Gallma^o toeleitu) P H Babr — Some New and 
Insufficiently known Species of Marmoset Monkeys from the Amazonian 
Region Dr F A Goeldi —Contributions to the Knowledge of the 
Systematic Arrangement and Amtotny of Certain Genera and Species of 
Squamata F E. Beddard, 1 RS 

Royal Statistical Society, at 5 

Society of Arts at 430— 7 ho Progress of the Uganda Protectorate 
George Wilson, C B 

Faraday Society, at 8 —The Application of tho Electron Theory to 
Electrolysis E- E t ournier d Aibe, 

WEDNESDAY, January 16 

SbciBTV or Artis, at 8 —Adjourned Discussion on Mr J W Gordon's 
Paper, Patent Law Refotm 

Royal MTckhscopicai Society at 8 —President s Annual Address 7 he 
flowering Plants of the Mesoxoic Age in tho Lightof Recent Discoveries.— 

F xhibiuon of Mounted Specimen!, of fr rcah water Polygon Mr Roussclct 
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SO&ht PROBLEMS IN AMERICA 
The Future t ft America— a Search after Realities 
By H G Wells Pp 359 (I ondon * Chapman 
and Hall* Ltd ) Price ro* 6d net * 

W E! opened tfu$ book fearing - that like other 
book? by the same author it was ah attempt 
to extrapolate or foretell the future front a mere 
mart's qui^e Inadequate knowledge of the present and 
the past, but we have been delightfully disappointed 
Mr Wells is act*te in observation he is well in 
formed on English social problems and he leasons 
carefully His visit to America was very short but 
it was preceded much reading He nowhere 
speaks dogmatically > he evidently restrains his in 
cnnation to draw general conclusions from a sense 
that he may be neglecting import ml premises md 
such conclusions as he comes to seem to us to be 
sound and of value 

Americans have never been tolerant of outside 
criticism even when it was obviously honest and 
good yet surely it is needed and is found useful by 
other nations Never w is in outside critic mori 
kindly and sympathetic than Mr Wells and we have 
no doubt that during the mxt twenty years this book 
will be referred to ant} quoted from by every good 
writer on social problems which after dl are not 
peculiar to America The American people are like 
the middle classes of England 1 ranee and German v 
there is no feudal or aristocratic upper cJas 3 there 
is no earth tied peasant Ihc American idea is the 
middle-class idea everywhere but m Americ i it has 
been carried out without restrictions it fosters that 
kind of individuality which thrives on open and un 
disciplined competition for wealth 
And fhe time Is coming when the American formula 
will no longer suffice Settled conditions and great 
possibilities of wealth given by nature to a large 
middle class kind of population have product d their 
natural effects The compound intertst law of in 
creast of wealth is in action and gigantic fortunes 
in the hands of quite common men have not only 
destroyed the idea of equility but have become c 
danger to the community Fvery energetic worker 
feeU tljat thert ire limitations now being put to 
hfs chances of getting on It is possible quite 
legally for nch individuals to further their schemes 
by widespread corruption Corruption everywhere 
but especially in municipal government# has assumed 
such large dimensions that it seems impossible to 
remedy the evil The average man attends to his 
own personal affairs and has no sense of his 

duties as a citizen He resents all Government 
interference Indeed it ts part of the American 

formula that the cultured and rich men and one 
mav say the best men take no interest in 
Imperial or State or municipal affairs— to touch 
pitch is to be defiled — and that the ordinary citizen 
think# only of his own Interests in this world and the 
next Immigration is no longer British *pd Teutonic 
NO 1942, VOL. 75] 


The German and Russian Jew* the lower classes from 
Austria and Italy and Turkey are — nearly one million 
of them a year welcomed as necessary recruits in 
the serf army of the capitabsts In this serf army 
thi* children and women are the chief sufferers No 
story told of an old Lancashire factory can compete 
with sorrte of the horrors of New Jersey at the present 
time 

There has always been in America a u lde- 
sprefcd contempt not for the Jaw but for abstract 
justu$ so that even vvt II minded influential people 
do not set themselves to remedy obvious wrong when 
by $0 doing they might hurt themselves or their party 
in eyes of multitudes of base and busy greedy 
and childish malevolent and ignorant voters The 
unfairness of the southerner to the negro is no longer 
ci nfined to the south ind the crimes of a few negroes 
exasperate white people so much that they forget the 
kmdty wavs of the average man of colour and thus 
the negro question is becoming more complex 

But thoughtful Am ricans art already feeling 
the inadequicy of their old ftrmulas New idtas 
are organising themselves ut of ih< little hunted 
efforts of innumer ible men M iny universities 
are busy on the stud) of sou il pr blems The 
younger genentun is ilrtadv raising an oppos tion 
to the tyranny of mere industrialism bv cultiv iting 
rdi^jDus philosophic ) terarv scientific artistu and 
political thought and they in dun^ this net is a 
mere matter of taste but in their s tired dut\ as 
citizens 

One of the most interesting chapters in this book 
is entitled Culture If it wer p ssiblt to get 
B ston to re id anything of retent d te the perusal 
of this chapttr would produce a n 1 h needtd r volu 
tion there Between that Scylf the fervid ignor 
into of the workers of Paterson a id th it Charybdis 
th prestige and mere knowledge and genteel aloof 
ness and culture which make Boston useless the 
cr< itive minds of the university reft rmers must steer 
their dangtrous way At futile Washington Mr 
Wells found a real man the inxicus perplexed Presl 
dent who is a microcosm of his hundred million 
sublets who sees all that is wrong and the difficulty 
of reform Mr RoosevtU assimilate & all that makes 
ft r reform in contemporary thought and causes it to 
reverberate over the 1 md so that it becomes ftrmhar 
to all people At the root of all reform is p ditical 
reform creating a legislature at Washington md 
an executive whuh shall be in harmonv with one 
another and which under proper safeguards shall be 
able to put aside the present obstruction of the various 
States Only a great educated and sustained agity* 
tion can bring about such 4 revolution 

Mr Wells would almost leave us still in doubt 
mav not America after all be a great futility But 
just at the very end we find him optimistic W e ire 
inclined to think that Mr Wells pays too huk h 
attention to America of the present and thu it he 
thought more of America of the past he wtuld be 
altogether optimistic Mrs Trollope md ( ooper and 
Dickens differed but little in opinion and can nnv 
candid student of their writings deny that Vtncrn 1 
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h is surmounted social difficulties which looked almost 
insuperable sixty year* ago? What Mr Wells says _ 
Is alt true, but there is also much more to be said 
I lie average American neglects politics and selfishly 
thinks of his own interests, yes, but every now and 
again he shows himself capable of the highest kind of 
> elf-sacrlficc At the back of the futile Boston culture 

is the spirit of Charleston Neck and Bunker’s HtU , 
nnd the cultured Bostonian had this great merit, he 
mw that Abraham Lincoln could save the country 
We consider that the worst thing in America is 
Philistinism, commonness or vulgarity of thought, 
the great merit of Boston is that she has always 
•combated this Then, as to immigration, we beheye 
that an intermixture of all the European races (and, 
if we could only get It, an assimilation of the Jews) 
would produce the very finest nation ever known 
These lower races of whom Mr Weils speaks are a 
danger only for a time, in the second and later 
generations their presence will be shown in a better 
appreciation of music and literature and painting 
The supreme danger to any State lies in the diminu- 
tion of its middle class, this is the greatest lesson of 
history We see no chance of such a diminution in 
America for a very long time to come Furthermore, 
there is an evident growing determination in this 
middle class that social problems shall be solved at 
whatever cost I ynching is altogether evil, but it 
occurs onlv in certain parts of a countr\ of enormous 
size still nearly empty oLinhabitants , it certainly is 
altogether against the spirit of the American people, 
one of whose strongest characteristics has always 
been a respect for law ft was a product of the 
slave svsttm, and is diminishing 

The Furope^vmsed American who scorns politics 
is truly a curse to himself and his own country 
and to Europe, but there is now a new revelation 
Mr Roosevelt is not the only rich, educated American 
who has conquered his fear of touching pitch 
We agree with Mr Wells as to the Intenonty of 
American school education, the root of all evils, but 
the sole cause of this is poor payment for teachers, 
and, like many another great mischief in America 
may be altered almost by the stroke of a pen Has 
not universal spitting, the habit most dreaded bv 
Dickens, disappeared in onr half-year? Anv- 
thing in the way of quick reform is possible in 
a country like America, where everybody reads, and 
where the cheapest monthly magazines, published by 
millions, contain serious articles about the great 
American problems and reforms, where fn all States 
4iqrth of the Washington parallel the people resemble 
the Scotch , that is, even the commonest labourers are 
accustomed to abstract reasoning because of their 
early religious education We cannot doubt that it 
will work out triumphantly its own and our salvation, 
for it is to be remembered that all the insoluble-look- 
ing problems of America are coming for solution 
more slowly upon England and France and Germany 
We believe that Mr Wells has done somethtng 
important towards solving such problems, and it is 
not merely America that ought to be grateful to 
him m * John Perry 
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Service Chemistry a Short Manual of Chehritfry iwd 
its fiffhcuttotts in the NcneX and A # Uiary 
By Vivian B, Lewe$ and } S, % , TWW 

and revised edition Pp. xvi+dftf (London; 
Henry Crusher, Greenwich J» Glaisb<M%t$o&) 

T HIS bogt was primarily designed for the use of 
officers passing through the Royat Naval 
College, Greenwich, who while requiring to ftpow 
something of the practical applications o? chemistry 
to their profession if they are to carry out its iuultiU 
farious duties intelligently and efficiently, have only a 
very limited amount of time to give to the study of the 
science The naval officer nowadays 1 $ confronted 
with conditions which were absolutely unknown to 
and undreamt of by those who were placed in charge 
of our old “ v/ooden walls ** Steam and steel and 
high explosives have completely revolutionised thO 
n ivies of to-day, and modem men-of-war are the 
embodiment of the most advanced developments of 
mechanical, physical, aitd chemical science He who 
would handle these costly creations ^to the best 
advantage needs to have acquaintanc< With the scien- 
tific principles upon which their Construction, main- 
tenance, and effective employment depend, and what 
intelligent handling means, and what momentous 
issuts may depend upon it was demonstrated in a 
manner which profoundly impressed the whole world 
in the ever-memorable battle* of the Sea of Japan 
That object-lesson has given rise U> much heart 
searching on the part of every man timer* Power 
Whether we arc bettering the exampte of our Eastern 
nliy— whether, indeed, we are really following it*- 
is a matter which gravely concerns this nation It 
would, of course, be out of place in this connection 
to dlsi uss the various factors upon which the 
astonishing success of Japan depended, patriotism, 
courage, the spirit of self-sacrifice, discipline, intelli- 
gence, and integrity — in a word, what we understand 
by moral— were no doubt at the bottom of it all 
But these qualities alone might have availed little 
unless supplemented by skilful direction of the 
machinery and appliances of Which our modem 
engines of destruction are built up, and skilful direc- 
tion depends upon an mtelbgent appreciation of the 
scientific principles underlying the construction and 
efficient use of these appliances The ruleri of re- 
juvenated Japan had clearly grasped this fa^t, and It 
cannot be questioned that it Js to the manner in 
whah they have given practical effect to this recog- 
nition in the training of their naval and military 
leaders, even dtiring the short space of a generation, 
that their supremacy in the East is tnaihly due. 

There is, of course, muc^ in chemistry which In 
no conceivable circumstances can have the slightest 
professional interest to the fiaval man, and which, 
therefore, it would be useless and a waste of time to 
trouble him with 

But every naval officer H thq better for knowing 
something, for example, of the causes of corrosion 
i and fouling of ships , of the nature of boiler incrusta- 
tions , of the properties ahd composition Of various 
forms of fuel; of the chemical characters of explosives, 
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Is precisely |o matters like these that Prof 
Lowers scheme of instruction is mainly directed 
Jfow to develop such a scheme on scientific fines 
uMer the eondations and limitations which have neces* ( 
tadfy been imposed upon the author* is a problem of 
no small .difficulty That they have comp^tely solved 
Ur in tfai# book* «Von in the amended and extended 
form in which it now appears, they themselves would 
doubtless be the first to question At the same time* 
there Is nothing in our language even approximately 
resembling it* and it still remains the only paanudl 
which deal* exclusively with the chemistry of the 
special matter* with which the naval officer is more 
immediately concerned 

The present volume differ* from its predecessors in 
many important points With the collaboration of 
Mr. prame it has been largely re-arranged and in 
great part re-written, and care has been taken to 
eipbody the latest information *0 far as this was 
available to the authors 

^The theoretical part Is necessarily very restricted 
Indeed, it is obvious that the philosophical Aspects of 
chemistry have hardly more attraction for the authors 
than they have for the special class to whom the 
book is addressed This, of course, is one of the 
difficulties of the problem It is of no practical use 
to teach cherm*try to naval officers as if they were 
going to be professional chemists, and the authors 
have therefore wisely confined themselves in the main 
tojsuch theoretical aspects of the science as are re- 
lated to ihe matters with which naval men are directly 
interested. 

Naturally the applications of theory are constantly 
extending, and what ts “ theory ,T to-day becomes 
11 practice ” to-morrow— a truism of which the 
authors, it must be added, are not unmindful, for 
imperfect and partial as their treatment of 'doctrinal 
questions may be, it Is probably sufficient for such 
developments as are likely, at all events in the near 
future, to occur 

In one resjx?ct the book differs very materially from 
the ordinary run of chemical Vxt-books, namely, in 
the large amount of original information it conveys 
Prof Lewes’s official connection with the Admiralty 
has mcessanly caused him to pav special attention 
to chemical matters *f importance to the service, and 
many of the results of his inquiries, some of which, 
indeed, are the outcome of prolonged Investigation, 
are summarised in his manual. Although, as stated, 
it 1* primarily intended for the naval officer, there is 
much in the work which js of equal interest to the 
military man and to the practical engineer 

We have noticed one or two errors, but they are of 
minor importance Silicon was first isolated by 
Berzehus in 18*3, and not, as stated, by Davy in 
1813* There is no such thing as P t O, , phosphorous 
oxide fyas the formula P 4 O i( just as its analogue 
arsemous oxide ha* the formula Ax 4 0, The descrip- 
tion of the mode of manufacture of the lucifer match 
hardly corresponds with modem practice, white phos- 
phorus is rarely used in the ” strike-any where ” match 
to-day; it has been almost wholly replaced by phos- 
phorus sefcjMisuiphide 11 
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FORMATION OF ICE Oti THE 
ST LAWRENCE . 

jf<e Formation, ivtth Sptctvl Reference to Anchor- 
ire emd Fratdt By Howard T Barnes Pp. x+ 
260 {New York John Wdey and Sons , London : 
Chapman and Hall, Ltd.) Price m 6d net 

T HE effects of the severe Canadian winters on 
such a large river, with a variable flow, as the 
St Lawrence afford remarkable opportunities for 
studying the phenomena of ice formation, which the 
author has availed himself of during the last ten 
years , and this book records the results of his observ- 
ations and the conclusions he has drawn from them 
Moreover, m order to render the account of his in- 
vestigations on ice formation more complete, he ha* 
Introduced the subject with three chapters, on the 
Physical Laws governing the Transfer of Heat/ r 
“ Physical Constants of Ice,” and “ Formation and 
Structure of Ice,” and has added towards the end a 
chapter on previous 44 Theories to account for Frazif 
and Anchor-ice,” which would more suitably have 
preceded the exposition of his own views in the fourth 
chapter Lastly, in the final chapter, the* author gives 
a practical application to his investigations bv in- 
dicating the causes which, in severe winters, are liable 
to occasion the stoppage of water-power works* and 
suggesting measures by which accumulations of ice 
at critical points, tending to arrest tht flow of water, 
rrtay be reduced 

Three forms of tee are found in the St Lawrence 
in winter, namely, sheet- or surface-ice, frazil-icc, and 
anchor-ice, differing in their mode of formation, their 
general appearance, the position they occup\ in the 
river, and the effects which they produce Shcet-ae 
is the well-known form of icc which, when the 
temperature falls below the freezing point, gradually 
forms on the surface at the sides of a sheet of still 
water, spreads out into deeper wattr if the cold 
continues, and increases slow 1 \ m thickness Fra^il- 
ice Is the French-Canadian term signifying cmder- 
ice, for a peculiar spikv form of iLe supposed to 
resemble cinders, which is formed on the surface m 
open channels where the current is too rapid for the 
border-ice to extend across them , and this ice which 
is sometimes called slush-ici varies in its formation 
according to the amount of agitation of the water, 
appearing as flat plates on the smooth surf ice of a 
current, or as numberless minute needles in rapids 
and at the base of waterfalls These needles of ice 
increase in bulk in traversing open water for some 
distance, and eventually fill up the open channel 
during the prevalence of great cold and strong winds 
often experienced in Canadian winters This fine ice 
is often carried by the current a long way under 
surface-ice which has formed lower down, and, be- 
coming attached to the under-side of this sheet, and 
gradually accumulating and becoming consolidated, 
it is liable to dam up the channel completely down 
to observed depths of 80 feet, and, consequently, raise 
the level of the river considerably above 
Anchor-ice, as it is called in Canada, and known 
as glace-du-fand in France and Grundtts in Germany, 

I has been long observed in most countries where ice 
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forms in rivers, and is the term applied to ice formed 
on and attached to the bottom of rivers This anchor- 
ice is only formed in rivers where the current is too 
swift for surface-ice to form, and not in depths ex-* 
cecdmg 40 feet to 45 feet, though in the clear sea- 
water off the coast of Newfoundland it is largely 
formed at depths of 60 feet to 70 feet Its formation 
appears to be rightly attributed to loss of heat in the 
bed of the river from radiation, for it occurs on clear, 
cold nights, and is impeded by any form of shelter 
interfering with radiation, such as under a bridge, 
it does not form at all under surface-ice arresting 
radiation, and is less below a turbulent river thap 
in a clear, still sea Frazil-ice is the cause of the 
packing up of the Ice and of the floods of the St Law- 
rence, and also of the obstruction to the working of 
the power plants in the winter When a rtver is com- 
pletely frozen over, the channel is protected from the 
formation of frazil-ice or anchor-ice, unless there is 
an expanse of open water above, from which .frazil- 
ice, and in mild weather anchor-ice, is carried down 
To prevent the stoppage of the power works in the 
latter case, the author suggests that the gates, the 
rack for arresting debris, and the wheels should be 
placed under shelter, that the iron bars of the rack 
should be heated , and that the passage of the frazil- 
ice should be facilitated as much as possible, and 
prevented from agglomerating by the occasional in- 
jection of steam * 


ROMANTIC INDIA 

Under the Sun Impresstons of Indian Ctttes By 
P Landon Pp *11 + 288, illustrated (London 
Hurst and Blackett, Ltd , 1906 ) Pnce 12s 6d 
net 

T HIS is one of the crop of books on India by 
Press correspondents who visited the great 
Eastern dependency during the recent tour of the 
Prince of Wales Its author had previously on one 
or two occasions spent some weeks in the country, 
and now presents part of his already published letters 
44 recast in a more permanent form ” It is perhaps 
inevitible that the great bulk of the impressionist 
liter Uure on the East should issue from the hurried 
pens of the cold- weather globe-trotters, whose 
“butterfly zigzags 11 over the country undoubtedly 
enable them often to see things from fresh and com- 
parative, if somewhat superficial, standpoints With 
all India to roam over, it would be surprising did 
the oft told tale of Indian cities not bear some re- 
petition at the hands of such an imaginative journalist 
as Mr Landon He certainly has produced a read- 
able book, though many of his sketches convey less 
clear-cut impressions of the places than those of some 
other writers who have gone over the ground before, 
Steevens, for instance, and they lack proportion 
Some point is seized on and overstrained with a dis- 
cursiveness that causes the reader at times to lose 
the thread of the narrative, whilst other more 
characteristic features of the picture are omi|ted 
The author betrays a weakness for unnecessarily 
dragging in vernacular names (some of Which are 
misspelt, eg “ bebel,” which occujrs a do?en times 
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for “b&bul,” the Acatta 4 rabtw), with no word of 
explanation to the reader as to what "t he thing U *, 
and his too frequent use of superlatives leads hitn 
into meeting the most transcendental thing ” on 
earth ” many times on his trip 1 Thu$ we* Are told 
within a hundred pages that at Udaipur “one room 
is without rival on earth ” The Indian antelope and 
cheetah are “ two of the fastest animals on earth — 
the cheetah is beyond all question the swiftest ” 
Jaipur has “ colours that only Mandalay of all places 
in the* world can hope to rival*” A ‘Vdishonest and 
fugitive jeweller from France'” is 11 the first decorator 
of all known periods/' The Delhi gr^nd trunk-road 
is “ the most historic highway (n the East ” 
Although the Taj is “ the crown and goal of all that 
India has of beauty and romance,” the Queen's 
monastery at Mandalay is ” the most picturesque 
place in the East, probably in *the world,” though 
a few pages previously we read that the Shwe Dagon 
pagoda at Rangoon also is “ the most picturesque 
place in all the East ” 

As to details, he is not over careful , fie speaks of 
bread-fruit “ palms,” and of the reddy b&iks of Cal- 
cutta “ flaming with patches of rove lotus” — this 
might be the case if lotuses grew on banks* but they 
do not At Darjiling, he says, 11 the valley stretches 
out ten miles wide from the foot of the precipice ”, ns 
a fact, the valle\s there are narrow ravines, none of 
which has a width of more than a quarter of a mile 
at its bottom The photographs of the hacknfyed 
views one has so oft< n seen before are good and well 
reproduced , the same, however, cannot be said for 
the coloured prints, which are unpleasantly lowgtoned 
from a too liberal application of dull pamf, the 
sombre view of “ the sunset glories of the Hugh ” is 
utterly unlike what it is meant to represent 

A chapter is added on the later life of the notorious 
rebel and fugitive of Mutiny days, Nana Sahib pur- 
porting to give 44 historical facts here presented for 
the first time ” No one, however, can seriously be 
expeitcd to accept as evidence the old re-discovered 
bazaar rumours picked up b\ a passing traveller 
and set down without absolutely any proof what- 
ever in support of them, all the more so as such an 
experienced Anglo-Indian magistrate as Sir Dennis 
Fitzpatrick, commanding the resources of the Imperial 
secret police, was specially deputed to sift such 
rumours at the time, and finally rejected them as 
wholly unfounded Inhere is no index, but this, 
perhaps, is unnecessary for fugitive sketches 


OUR BOOK SHELF 

Species and Varieties Their Origin by Mutation 
Lectures delivered at the University of California 
Second Edition, Corrected and Revised By H De 
Vries, edited by D T MacDougal* Pp xviii + 
847 (Chicago Open Court Publishing Co ; Lorn 
don Kegan Paul and Co , Ltd , 1906 ) 

It is not surprising that the first edition of De Vnea’s 
lectures in America should be followed by a 
second after the lapse of a year AH the 
misprints that we pointed out in our review of the 
hrst edition have been corrected, and even our sug- 
gestion that uniformity in the termination of the 
adjectives derived from such terms as physiology was 
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desirable hair been Adopted But, -curiously enough, 
the Uniformity Is intra-verbai and not in ter- verbal , 
for wb^t the physiologies and physiologicals of the 
fifit edition appear fi» physiologic^ in the second, and 
whilst^ the same course has been followed with the 
adjectival forms of morphology and paleontology, 
the empirics and ertipiricals of the first edition appear 
as empirical* in the second We condemn the manner 
ip which, this uniformity has been introduced We 
are perfectly aware that morphologic is correct, and 
that morphological is hybrid and redundant, contain* 
Ing as if" does a Greek and a Latin adjectival ter* 
mfnatidnj but we hold that the former is ugly and 
that the latter is not If the customary termination 
is avowed in the case of empirical, on what grounds 
is tt refused m that of physiological? If in our choice 
of the forms of terms we pave to choose between those 
with the meaning and sound of which we have be* 
come familiar, be they never so hybrid, and those 
forms of them that we are told are strictly logic, let 
us by ail means choose the former 
There is no need to commend the book It Is in- 
dispensable, inasmuch as it is the only available 
account of Prof de Vries’s work in English, so far 

ADD 

Time and Clocks a Description of Ancient and 
Modern Methods of Measuring Time By H H 
Cunynghame, C B Pp 200 (London Archibald 
Constable and Co , Ltd , 1906 ) Price 6s net 
In this volume the author has gone much further 
than the title and subtitle would lead one to expect 
Not only are the “ ancient and modern methods of 
measuring time ” discussed, but an attempt has been 
made to lead the non-scientific reader to a knowledge 
of the many principles involved in a sends of logical 
steps Mass, gravity, space, harmonic motion, &c , 
&c , are all discussed at length, whilst excursions into 
the ancient concepts of various phenomena are by no 
means infrequent 

We rather fear that the reader who has not gone 
through a course of dynamics will find it hard to 

O the significance of the various discussions, 
i e the clear reasoning and simple examples, 
whilst to the science student a greater part of the 
matter is unnecessary 

Still, m the hands of a \outh trained m the idea! 
fashion suggested bv the author at the end of the 
hook (p 186), the volume, carefully digested should 
prove of Service and tend “ to keep the young rascal 
from worrying his sisters and stoning the cat ” 

W E„ R 

Conduction of Electricity through Gases By Prof 
J J Thomson, F R S Second edition Cam- 
bridge Physical Series Pp vt+-678 (Cambridge 
University Press, 1906 ) Price 16 s 
This book, the first edition of which was fully noticed 
in Nature (vqj lxix , p 74), will be welcomed bv all 
those who are striving to keep up with the rapidly 
growing literature of an increasingly important sub- 
ject It* was the authors researches in this field 
which first paved the way for the rapid extension of 
our knowledge which has taken place in the last few 
years Much still remains to be done before the 
innumerable phenomena encountered in the study of 
the electrical behaviour of gases can be considered 
fully elucidated, and to the thoughtful worker these 
still unoccupied regions will probably be the most 
attractive While this book has been waiting notice 
on the reviewer’s table, frequent reference has been 
made to it for work that has appeared since the issue 
of the first edition, and in no case hi vam It main- 
tains in an enhanced degree its good qualities as a 
work of reference none engaged m ffre subject can be 
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without, and as an authoritative exposition of a field * 
of work the author has made his own it has its own 
place among a wide circle of readers, 

The New Phystcs and Chemistry a Sertes of Popular 
Essays on Physical and Chemical Subjects By 
W A Shenstone, F R S Pp vil + 360 f London 
Smith, Elder and Co, 1906) Price ys 6d net 
When a collection of essays upon the chief problems 
in physical science engaging the attention of investi- 
gators at the present time is published without an 
index, its value to students of scientific progress is 
greatly diminished Mr Shenstone evidently does 
not intend the book to be used for reference, other- 
wise he would have provided a key to its contents 
His essays, which originally appeared in the CornhUl 
Magazine, represent popular science at its best, and 
rehearse the outstanding features of the new physics 
and chemistry in t style easy of comprehension The 
book should serve a useful purpose in leveahng to 
readers familiar with the concepts of physical science 
the richness of fact and theory relating to the proper- 
ties And constitution of matter and the ether 
The Manufacture of Light By Prof SHvanus P 
Thompson, l R S Pp viq 67 (London Mac- 
millan and Co , Ltd , iqo6 ) Price is net 
Prof Thompsons evening lecture delivered at the 
York meeting of the British \ssqeiation in August 
last is here presented in an attractive form Twenty- 
eight clearlv reproduced illustrations assist greatlv irt 
a thorough comprehension of the discourse \fter a 
brief description of primitive sources of light and a 
reference to the inventions of gas and electric light- 
ing the general question of incandescent e is dis- 
cussed This is followed b\ an account of photo- 
metry and an explanation of the inequality in different 
directions of the light from various sources After 
dbthng with the sensitiveness of the eye to radiations 
of particular wave-lengths, the measurement of 
emission, md the temperature and quahtv of radi- 
ation, Prof Thompson describes various int indescent 
gas-lights, new kinds of glow -limps and arc-lamps, 
and concludes with a consideration of the cost of the 
manufacture of light The little book should have a 
wide popularity 

f.ichtstrahlung und Bcleuchtun % By Paul Hogner 
Pp ix + 66, illustrated No 8 of Dr G 
Bcmschke’s “ Elektrotechmk in Finzel-Darstell- 
ungen ” (Brunswick Yieweg and Son, 1906) 
Price 3 marks 

This book gives a clear exposition of illumination by 
means of electric m lamps The theory of the sub- 
ject is well set forth and starts from a sufficiently 
elttnentary foundation to b< easily followed b> the 
average student The chief feature of the work is a 
number of tables giving data concerning illumination 
under different conditions and these might be profit- 
ablv consulted b\ those wishing to arrive at the best 
results in a given case The book is well printed and 
the diagrams are good 

A Synonymic Catalogue of Orthoptcra \ ol 11, 
Orthoptcra Saltalona, Part 1 (Achetida' et 
Phasgonuridse) By W F Kirby (London 
Printed bv Order of the Trustees of the British 
Museum, 1906 ) Price 15s 
This volume is the continuation of Mr Ktrbv’s 
svnonymic catalogue the first part of whuh w is pub- 
lished in November, 1904 The present work includes 
the Achetidae, or crickets, and the Phasgoniind«e or 
long-horned grasshoppers, often unproperh called 
Locustidae The true I ocustidae or short-horned 
grasshoppers — often called Acridiidae—will form the 
third and concluding volunif of this work 
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LETTERS TO THE tiDltOR 

[The Editor does not hold himself responsible far opinions 
expressed by Ms correspondents Neither can fee undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice ts taken of anonymous communications ] 

Production of Radium from Actinium 

In a recent letter to this Journal (November 15, 1900) 
Dr Boltwood. hab (jiven un account of experiments which 
•show that radium is continuously produced in a solution 
of actinium, and concludes that radium is a disintegration 
product of actinium, the latter occupying an intermediate 
position in the family of disintegration products between 
uranium and radium The radium is produced from the 
actinium at about the theoretical rate, and hP deduces in 
a simple way that the time for radium to be half trans- 
formed is about 3000 y<ar« these results of Dr Bolt- 
wood are of great interest, and mark an important stage 
in the search Tor the somewhat elusive parent of radium 
It may be of interest to the readers of Nature to give 
a brief account of some experiments I have made on this 
subject, the remits of which were communicated to the 
American Physical Society at New York on December aft* 
1906 In the Bakerian Injure of 1904 (Phil Trans, A 
p 169, 1904) l briefly described some experiments that 
had been commenced to see whether actinium produced 
radium Some of Giesel's actinium was taken, dissolved 
In acid and the greater part of the radium then present 
was removed bj precipitating barium m the solution The 
amount of radium left in the solution was determined by 
the emanation method, using an electroscope care/ulh 
calibrated by means of a standard radium solution* Over 
a period of three months no vpry ^certain evidence was 
obtained that the amount of radium had increased The 
solution of actinium was then set aside In a closed vessel 
with the intention of testing It for the presence of radium 
at regular intervals In the meantime, the great danger of 
possible contamination, in testing solutions for radium in 
a laboratory where considerable quantities of radium were 
continually m use was recognised, and for this and other 
reasons the solution was not again tested until two and 
and a half years had tiapsed 
When Dr Boltwood informed me of the growth of 
radium in hU actinium, I at ontie tested this solution for 
radium by the emanation method A preliminary observ- 
ation showed that there had been a large Increase in the 
quantity Of radium in the solution in the interval since the 
early experiment* In the course of making in accur lie 
determination, thoutolution was unfurtunutely (ontaminated 
with radium, probqjtty through the use of a lubricant on 
a stop-cock attachoofyo the vessel Under such conditions 
I could plate no reliance on the final measurement 
Happily, however, I had placed aside, at the time of pre 
paring the original actinium solution, a sample of the 
actinium salt the radium content of which at that tune 
had been accurately determined This wa$ now tested 
and the amount of radium m it was found to have in- 
creased at least four times the initial value in the two 
and n hilf years’ interval showing a rate Of growth of 
radium in the actinium of much the same magnitude as 
that observed m the experiments recorded later I think 
that m\ failure to observe an Increase in the amount of 
radium in the actinium solution over a period of three 
months was due to the unsuitable chemical treatment used 
Initially to remove the radium from the actinium An 
excess of sulphuric and must have remained in the solu 
tion, and this would tend to precipitate the radium when 
formed as sulphate — 0 condition in which probablyr only 
a fraction of the emanation would be released \ con- 
siderable increase in the amount Of radium might con- 
sequently only show a small increase in the amount of 
emanation carried awa> by aspirating atr through the 
•solution 

Experiments were at once undertaken to remove the 
radium again frotir^h^ contaminated solution by a simpler 
<*i)d better method This proved successful, and only a 
muurte fraction H»t the radium was left in the solution 
Tne letter was then placed in a ghss vessel, and the 
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amount of radium 4ft.it determined woekly*% fcojlidtf lout 
the emanation, smd then iptfoduciftg a* Suitable 

emanation electroscope A progressive increase s lit the 
amount of radium has been observed, amounting to^o per 
cent of the initial value over a period of wee^i If 
this rate of growth continues at a constant rate, the 
amount of raalutn m the solution at the end of a year 
should bo more than eight times the initial value The 
actinium used In this experiment was equivalents about 
half a gram of an actinium preparation of activity abOut 
350 times uranium, and the rate of growth of tedlyifr 
observed corresponds to about jxig- ? gram of radlym 
per year 

There is one important point that suggest* Hseif m 
considering the results as given by Dr, Boltwood. The 
growth of radium observed in hia actinium solution possibly 
might arise, nut from the actinium itself, but from another 
distinct substance, normully separated from the radios 
active mineral with the actinhftft fn order to throw some 
light on this question, I compared the rate' of production 
of radium observed in my actinium with the rate of pro- 
duction to be expected on the simple theory, supposing 
that the actinium is transformed directly irrto radium 
Without going Into details, it suffices to sav that this can 
be done bv comparing the a-nay activity of a known frac- 
tion of the actinium solution in the form of a very thin 
film with that of n, thin film containing a kgown quantity 
of radium In this wav I calculated th~t the growth of 
radium observed agreed with the disirhegrunbrt theory, if 
the period of half transformation of radium was about 
3600 years The period so deduced is not Very different 
from that determined bv Boltwood from quite distinct con- 
siderations This ts satisfactory so far as it goes, but 
such an agreement between 4 he periods obtained by the 
two methods implies that the activity, due to the actinium 
in* pitchblende, is about the same as that due to radwm 
arid its products As a result of careful measurements, 
Bpltwood, however, found that this is not the case, for 
the activity due to the actinium is only a small fraction of 
that due to radium Further experiments are required to 
explain this anomaly 

There is one other point on which I have made a number 
of experiments If radium arises from actinium, it should 
be produced b> the aitivi deposit of actinium which con- 
tains the last products of the actinium series, namely, 
actinium A nnd B In order to test this, a platinum plate 
was made the negative electrode in a vessel containing 
x very active actinium preparation, and the active deposit 
was collected for a week or more The platinum plate 
was then removed and immersed in a tlosed vessel fcon- 
tainmg dilute hydrochloric and After standing for a 
week, the accumulated emanation was boded out, and thp 
amou determined in an eltctroscope Knowing the 
amount of the n-ray activity due to the active deposit on 
the platinum plate compared with the activity due to a 
thin film of radium, and also the time of exposure, it is 
a simple matter to calculate the growth of radium to be 
expected on the assumption that radium is half trans- 
formed in about 3000 years Using a small platinum plan?, 
the amount of radium observed was certainly not greater 
than one-tenth the theoretical amount, and, with a much 
larger plate not more than one-fifth In these experi- 
ments the greatest care was taken to avoid any possible 
radium contamination The obseryations wfcre made 10 the 
chemistry building which is free from radio-ftcthe material 
and I was fortunate in having the use of the emanation 
electroscopes of low natural leak, set up h$ Mf Eve, who 
kmdly assisted me in these experiments. The fflates and 
solutions employed were Initially tested for the presence 
of radium, so that the growth of radium observed, though 
much smaller than the theoretical amount, war still quite 
definite These experiments are being continued The 
smallness of the amount of radium observed may either 
be due to the prpaertte Of another change between 
actinium B and radium, or, What is more probAbfo, to' 
the loss in an eleCtrk field of thp radium formed on the 
platinum plate Suck a possibility is suggested by the 
results of Meyer and Schweidler, who observed that th$r* 
was always a small residual activity on substances^ Ex- 
posed for a long time m the presence of the actinium 
emanation which gradually disappeared 
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ifriktit* rtperitt tent* , are in progre** $0 examine \n the 
early ,*t*g 4 * the growth of radium In actinium, initially 
freed Jronv ttutto-Actialum and ell at products If actinium 
change* directly into radium, the initial growth of the 
radium ahould be much smaller titan that to be obtained 
three month* later, when the products are in approximate 
equilibrium. 

The efc*ylts hi my experiments are thus substantially in 
agreement With those of Dr, Bolt wood There ts no doubt 
that the immediate parent of radium is present In actinium 
separated from pkthbleride, but certain points remain to 
Be settled before k Is definitely proved that radium is the 
direct lineal descendant of actinium Since the proof of 
thli relationship between actinium and radium involves 
many important theoretical consequences, I think it Is 
advisable to await the results of further experiment in 
this direction before basing far-reaching conclusions 
upon It E Rutherford 

McGill University, Montreal, January 3 


Helium and Argon in Common Rocks 

Tbx quantity of radium found in granites and kindred 
rocks {Proc Roy hoc , A, vol lxxvii p 47a), about - 
io~ u grams per ct , suggested that the associated helium 
might be present In Sufficient quantity for spectroscopic 
detection This has proved to be the case Thus *50 
grams of Matopo granite jielded 3 cc of nitrogen on 
heating This nitrogen, on sparking down, gave a residue 
of about t/iooth part of its own volume The residue 
was Introduced into a vacuum tube, and showed the 
spectra of argon and helium quite brilliantly, and in about 
equal intensity Similar results were obtained with syenite 
rocks from Mt Sorrel in 1 -elcestershlre, and from Norway 
If seems more than probable that these observations 
aflfqrd an explanation of the nature of the gases evolved by 
mineral springs The invariable presence of a notable 
quantity of helium in such gases has always been con- 
#dered remarkable It would seim that it may be suffici- 
ently explained by the action of hot water in disintegrating 
common rocks and liberating the gases contained 

It ia my intention to examine a large selection of 
common rocks and minerals, and particularly with the view 
of determining whether helium In thefn is always associ- 
ated with radium, or whether its presence can e\er be 
attributed to radio-acUvhy of ordinary materials 

R J Strutt 

Sunnyside, Cambridge, January 13 


Ionisation and Absorption and Anomalous Dispersion 

Dr Stark (Nature, vol Ixxiii , pp 78, 389, 533) ha* 
given a theory, based on his canal-ray experiments, accord- 
ing to which spectrum series are due to positive ions It 
occurred to me lhat its applicability to thermal emission 
might be tested by experiments on the ionisation accom- 
panying the anomalous dispersion in sodium vapour 
Accordingly, together with Mr Needham, I made some 
preliminary experiments, using a slight modification of 
Prof Wood 1 * well-known apparatus C Physical Optics,” 
p 340), of which the results seem to be of sufficient interest 
to deserve publication 

We used a steel tube, 40 cm long, with an insulated 
Iron wire stretched inside and along it abbut 1 cm from 
the sodium surface The poles of a battery were con- 
nected ttf the wire and tube through a liquid resistance 
and galvanometer (1 division** io- r ampere about), the 
tube was placed between the collimator and grating of a 
spectroscope, and the image of * horizontal fine wire 
stretched across the slit was observed in the first spectrum 
with a , micrometer eye-piece The separation, due to 
anomalous dispersion, of the two halves of the image on 
qppofiite sides of the absorption band was assumed to be 
> a sufficient measure of the anomalous Ulspersiom 
Curves constructed from observations of anomalous 
portion ' kjrd current show that every variation of the 
ionisation, due to some irregularity of pressure and* 
temperature, Is accompanied by a corresponding variation 
in the anomalous dispersion < ‘ 

Tne simplest explanation of the paraUWlsm between the 
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curves Is that tbe D lines of sodium are duo to positive 
ions rather than to neutral atoms, In accordance with 
Stark 1 * theory G A Schott 

Physical Laboratory, University College of Walcp, 
Aberystwyth, December ao, 1906. 
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THE MILLAIS BR/ 7 JSH MAMMALS 1 

^ITITH the appearance of this volume we Ijpvc the 
* * pleasure of congratulating the author on the 
completion of a very heavy task As we have had 
occasion to remark in our notice* of thfe two earlier 
volumes, from the point of view of pictorial illustra- 
tion the work is in the main all that can be desired, 
and there is little doubt that in this respect it wi}i 
long remain absolutely without a rival Our very 
heartiest congratulations may accordingly be tendered 
to Mr Millais and his fellow artists on the result of 
their endeavours to illustrate in an adequate and 
exhaustive manner the living and recently extermin- 
ated mammals of the British Jsles In giving as the 
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frontispiece of the present volume a picture of a 
southern right-whale attacked by a party of gram- 
puses, or killers, it may possibly be objected that the 
author has introduced a scene which Cannot now be 
witnessed in British waters Since, however, the past 
as well as the present state of the fauna of our islands 
enters into the purview of the work, there may bo 
justification for such an illustration, and even if tins 
be not the case, the privileges of artistic license may 
be pleaded as sufficient excuse Had spaco been avail- 
able, we should have had much pleasure in repro- 
ducing one of the full-page illustrations which form 
by far the most striking feature of the work Fail- 
ing this, we have to be content in presenting to our 
readers (by the courtesy of the publishers) three of thi 
smaller illustrations as examples of the pictorial merit 
of the work 

The groups included Jn the present volume comprise 
the hares and rabbit, the ungulates, of which (if w er 
exclude the white p^h-cattfe, which are obviously 
pot wild animals) the red deer, the fallow deer, and 

1 * Tb* Mammals of Great Britain end Ireland By I G Millais- 
Vol iU. Pp. *114-3*4, Illustrated (London Longmans, Green and Co. r 
1906 6* nst 
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the roebuck are the only survivors m a wild* or half- 
wild, condition , and the cetaceans 
In regard to the hare, the author discusses, without 
coming to any very definite conclusion, the popular 
idea that this animal sleeps with its eyes open With- 
out having any first-hand information to offer on the 
question, we venture to suggest that the idea has no 
foundation in fact, as it must be obvious that when 
an anitnal is unconscious it can make no use of its 
eyes, whether open or shut Many persons, it 
appears, doubt whether the rabbit can swimr; but on 
this point Mr Millais has ample testimony, and he 
describes m detail the manner in which this rodent 
makes its way m the water on the rare occasions 
that it takes to that element 
In ** British I)eer and their Horns M Mr MlW&is 
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Fir « — Head of fcn r»gli*h K«d Deer killed in 1903 Points, 15 
Generally considered to be the finest example taken within recent 
years ifrom ' Ihe Mammals of Great Urliain and Ireland 

has alre idy shown that he is well acquainted with the 
habits of the three surviving British representatives 
of the Corvid®, and on this subject his observations 
m the volume before us are well worthy the best 
attention of the reader Of special interest is the 
statement that the new antlers of deer begin to grow 
before the old ones are shed, this, so far as we are 
aware, not having been previously recorded 
In the course of has account of the red deer Mr 
Millais devotes a considerable amount of space to the 
contention that the division of this widely distributed 
species into lefc&l races is not supported by the 
evidence available “All thi needless names on the 

part of scientific zoologists, who in most instances 
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have worked oh insufficient ividepce, '•have,** he 
writes, “only resulted in endless chao$, ttrthe 
what supercilious amusement of spofttotoh, who in 
this case have shoyrn that they know more about the 
red deer than the zoologists " ' 

To the allegation* in this statement we have no 
hesitation in giving a fiat denial, and it it nothing 
short of presumption on the part of ait amatepr 
naturalist like Mr Millais to set up hit opinion 
against those of specialists of the calibre of Prof 
Einar Lttnnberg, of Upsala, and Dr* Stetwiin, bf 
Tiflis 

The plain fact of tjie matter (and there are 
occasions when it is necetaary to write stfopgly) is 
that our author does npt realise what naturalists 
mean by local races or subspecies, as may be gathered 
from his remarks concerning the intergradation 
of different local forms of red deter Is he 
V aware, we may remark, that the essential idea 

M of a subspecies is that it should intergrade with 

■ the typical or some other form of the species, 

m and that many naturalists claim that when 

W such connecting links have died out the aberrant 

form must rank as a species? Lack of know- 
ledge characterises also his remarks concerning 
minor local differences in Ian mils The fact 
that Perthshire grouse are distinguishable by nn 
expert from the birds found in Caithness, and 
Tay salmon from Tweed salmon, Is, for 
instance, no argument against the validity of 
subspecies On the contrary, it tends exactly 
the other wij, merely giving rise to the ques- 
I tion as to tht degree in which it is advisable, 

I or practicable, to recognise such local differ- 

M ence^ m zoological nomenclature 
m That the large, black-bellied eastern red 

r or maral, and the small North Africa red 

deer are perfectly distinct from the typical red 
deer of Sweden does not admit of argument 
Dr Lonnberg, m a paper (Affetu Zool , vol 
111 , No 9, 1906) which may have appeared too 
late for mention by Mr Millais, goes further 
than this, and separates the Norwegian red deer as 
( ervus daphus atlanttcus anc} the Scotch animal as 
C e s coticuSy but these local forms, a» might be 
expected, are much ne&rer one another than are those 
mentioned above 

In treating of the white park-cattle, Mr Millais, 

we arc glad to see, recognises the fact that they are 
essentially descendants of albino domesticated breeds, 
and in no sense wild animals He believes, however, 
that they are derived from Continental rather than 
British breeds In this respect he runs counter to 
the opinion j of Low, who knew more about t^iese 
cattle than many later writers, and It would seem 
that he is unacquainted with the white Pembroke 

breed, of which specimens are now living In the 
Duke of Bedford’s park at Woburn Anyone who 
has seen these animals will have little doubt as to 
where to look for the ancestry of all breeds of park- 
cattle 

In regard to rehes of the old wild ox or aurochs 
Mr Millais states, on the alleged authority of the 
present writer, thaf two horns, formerly used as 
drinking cups, are preserved in Paris If he w|ll 
refer to ** Mostly Mammals ” he will find It stated 
that, up to the French Revolution, both these horns 
were preserved in, Alsace, and that only one, which 
probably did not belong to the aurochs at all, was 
mounted as a drinking cup Both have now dis- 
appeared so far as can be ascertained Since Mr 
Millais is sceptical as to the view now generally 
accepted with regard to the colour of the aurochs, or 
urus, it mav be well to quote the observations on 
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jhw <tf Frp( T ^No^ck, who, af^e* referring 

to pertain by thp Copyist in the German edition 

of Horbcr$tatn'* work published in 155$ or 1557/ con- 
cludes as follows *-* u Der Bor pnmtgCHtus hat rich 
aber zwetfellofi in verschiedene Lokalrassen gespalten, 
die vielbcftt auch verschieden ge/Arbt waren, den wir 
jifjaben kelnen Beweis dass alle Ure schwarz mit 
wei^gra^tem Rdckenstreif waren, der au$h bei deni 
fferberstalncben Exemplar sehr gut angedeutet 1st ” 
M the late Prof Nehrtng was also convinced that 
Herbers fakirs aUrochsr was black, it will require much 
more evidence than is offered m the present volume 
tp make us believe that it was more probably red 
As regards the section on British Cetacea, which 
occupies a large portion of the volume, we are glad 
to be able to accord almost unstinted praise to jfie 
author Mr Millais has seen for himself a consider- 
able number of the species he discusses in their native 1 
waters, and he is therefore able to write with 
authority regarding their habits and appearance 
Many of his sketches and photographs are there- 


hoped In all that relates to the habits of the animals 
he describes, and likewise in matters connected with 
.sport, the author, who is an energetic and enthusiastic 
fiekUnaturabst may be taken, at ail events in the 
main, as a trustworthy guide On the ether hand 
from what has been stated ubove, It is evident that in 
matters connected with systematic zoology it Will be 
advisable for his readers to consult the writings of 
trained zoologists before taking all Mr Millais has 
to say as gospel R L 
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fore of special value And interest He has, of 
cpurse, much to say with regard to the recent occur- 
rence of a number of sperm-whales in northern British 
waters, and as the result of these observations it may 
be hoped that the statement as to this species being 
an exclusively tropical and subtropical cetacean will 1 
in time disappear from text-books It may be added ) 
that our author appears to be in some degree of 1 
uncertainty whether the right-wholes, on tne one 1 
hand, and the tinners and humpbacks on the other, j portion of such riders as are set will consist of simple 
represent families or subfamilies, since in one passage | examples illustrating numerically or otherwise the 
He refers to the two groups as being of subfamily ! corresponding theon In their answers candidates 
rank, and yet gives their titles as Balsenidae and will not be restricted to the use of the methods m- 
Balwnoptendae In referring to the horny " bonnet " , dicuted in the syllabus The most important regula 
and tubercles on the head of the southern right- ! tions are that a student mav Hkc pirt 1 in hr 


THE MATHEMATICAL TRIPOS AT 
CAMBRIDGE 

N OT only hav^ physicists and engineers and other 
men who apply mathematics been anxious for 
many years for reform at Cambridge, but everybodv 
who has wished to see the study of mathematics 
retain its place in general education Again, nearly 
all^who are interested in the training of those mathe- 
^ matiuans who are expected to devote 

their lives to original investigation have 
expresstd much the same anxiet\ The 
long-considered principles of a proposed 
large reform were brought before the 
Senate eight months ago m a report of 
the mathematics board, to which were 
appended twelve resolutions supported 
by every one of the mathematical pro- 
fessors and umversitv lecturers ^ in 
mathematics, md these resolutions, 
after thev had been before the Senate 
five or six months, were voted upon arid 
carried bv majorities vorymg from 
jo per cent to 40 per cent ort October 
25, 1906 

To carry r out these resolutions, regula- 
tions for the ( xammation have been pre- 
pared, $nd must be approved at an earlv 
meeting, but at this late hour a force 
is being organised which means, not 
merely to oppose the regulations, but to 
kill all hopes of reform by reversing the 
recent decision of the Senate 
The propost d syllabus of subjects for 
part 1 imludts geometry, algebra and 
trigonometry, and analy tual geometrv 
with ehmentary work in the infini- 
tesimal calculus dynamics, and optics 
It seems to uk verv good, and will no doubt in 
time in the hands of the mathematics board be- 
come excellent Six papers will be set, each 
paper possibly containing questions from all parts 
of the syllabus TU r questions in the physical sub 
jeets will be of such a character as to test know 
ledge of the physical phenomena and their rela- 
tions, and not men ly an ability to deal with the 
malytical developments of hypotheses A large pro- 


Vthale, the aMthor makes no reference to the important 
observations of Prof £ Lonnberg in his account of 
the cetaceans of South Georgia, this, however, mav 
be due to the latter having been published too late 
for mention 

That the present volume and its fellows will do 
something to arouse greater interest among the 
wealthy classes (for It is not a poor man’s book)’ In 


second term, and that the three lists of honour men 
shall be placed in alphabetical order 

Schedule A of part 11 is not onlv in excellent 
course on mathematics, including clementarv part* 
of the theory of functions and dififirmtul equations 
but it includes those parts of dunums hvdro- 
mpfhamcs, astronomy, electricity and optics (we wish 
we could say physical optics) which givt the best 


tfie mamoiaU pf the British Isles rfiay be sincerely ilIu$trattons of the applications of the mithematreal 
1 fchweit glv*t ib* <fiu m 15*6 Md Id a iccond u 1357 1 pari, illustrations which must be interesting oven to 

NQi 1942. VOL. 75] 


274 


NATURB 


those students who are likely to proceed to the highest 
work in pure mathematics Schedule B comprehends 
the highest kind of work in alt parti of pure and 
applied mathematic# which may be expected fwtfn 
men of the ape and experience of the beat candidates, > 
The examination in part ti comprises the subjects 
in Schedules A and B Schedule A contains the 
ordinary subjects to be taken by all candidate#, the 
B subjects being taken only by men who are candi- 
date* for a mark of distinction, Six papers will he 
set on \ and not more then six papers on R lit 
each of the papers on \ there wilj be set some simple 
questions specially indicated, partly on the syllabus 
of part i , a candidate who answers these questions 
sufficiently well will be entitled to honours Fhe 
questions on the various subjects will be distributed 
among the papers at the discretion of the examiners 
Some months before the examination the registrary 
must be furnished with names of students who in- 
tend to present themselves as candidates for distinct 
tion in subjects B, specifying their special subjects 
or branches of subjects, and still some tune before 
the examination students will specify the range 4- of 
subjects B in which they desire to be examined It 
is again laid down, as in part i , that there wilt be 
tests of knowledge of phenomena in the physical 
questions, and simple numerical or other illustrations 
will be given Also the questions on even the subjects j 
of Schedule B will consist in part of questions of an J 
elementary or simple character Part it cannot be 
taken earlier than in the eighth term The list of 
successful candidates for honours will be in three 
classes, wranglers, senior » opt lines, and junior optima 
the names in each being in alphabetical prdei The 
class in which a man is placed depends usually on 
his answers in Schedule A, but In case of doubt Jus J 
answers to B may be consulted A distinctive mark j 
is attached to the name of a man who has done fairly J 
weH in Schedule B, and a different mark if he de- 
serves special credit for his mowers to B 

Now there is no doubt that much depends upon the 
spirit in which an examiner acts, he may greatl) 
help or hurt the desires of the reformers, but surely 
this reform is a great step in the right direction 
The old order of merit did incalculable harm. Candi- 
dates spent far too much tim° in the details of the 
general mathematical course, and as straightforward 
questions would have been answered equally well by 
ail the good men, to differentiate them it was neces- 
sary to set questions which were complex and indeed 
tricky Again, a just order of merit can be arranged 
only if all students are examined in the same subjects, 
and to compel all students to stud) the same subjects 
m the one way that leads to success in such an 
examination is uneducational Not only has the 
course of study been mischievous for physicists arid 
engineers, who ought to be allowed to advance 
quickly to those parts of higher mathematics which 
are necessary for them, but it 1$ utterly uninteresting 
and hateful to the general student, for whose culture 
it might be made valuable The greatest sufferer 
hitherto, however, has been the real mathematician, 
who is drilled so long on etementarv work that even 
after he becomes a wrangler ha is only ready to begin 
that higher work which he might have studied years 
before In nineteen eases out of twenty he has be- 
come stale, so that even when he becomes a teacher 
of mathematics he is no longer a student It woul^, 
be useless for us to express an opinion as to tfie 
effect of the examination upon those Cambridge pure 
mathematicians from whom an advancement of know- 
ledge *might be Jfctpected; a senior wrangler of 
European reputation ha# given a curious Opuuon in 
Nature, February i*, 1903, p, 339 
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general committee has been formed t>f, men 
that the regulations should be approved, 
presentative of Cambridge at $W «ot tos 

men who teach, but In men who are doing original 
work m pure mathematics and mathematical physics 
and engineering, as well as in history arid 
scholars and workers of ail kinds* If woUJd be In- 
vidious to compare with these the names of the men 
who have organised the of^ppsjtfert?- A scrutiny of 
the October votes shows that the methods of Seriate 
wjhb* are resident in Cambridge are u* favour of re- 
fdmt^by majorities considerably mOre thAO ip the 
the general members Tfte opponent# of 
reform now’ call upon all Country members to come 
to Cambridge and record their votes Should they 
persist in their intention, it 1$ just jpOetibl* that they* 
rrtav succeed in reversing the recent decision of the 
Senate, but if they do they are e$jablishmg a pfe* 
cedent which cannot conduce to thp smooth tftid 
consistent working bMhe University ■+ 

There is another matter for these gentlemen to 
consider Should they succeed, it rt cerffln that the 
reformers will ask for and obtain a ParljaniOntanr 
Commission Is it likely that such a commission V>lf 
inquire ontv into the question of mathematic#? There 
is the Greek question, and there are others Which* the 
opponents of reform surely do rrot wish to havafex* 
ammed Some of us wish that they would persevere 
and defeat the reformers, so that our greatest uni- 
versity might through a commission get those other 
reforms which it is hopeless to expect from the 
Senate John Prrrt. 


T HE iNTEENiTIONAL ShlSMOLOGICAL 
ASSOCIATION 

T HE first meeting, since its definite Organisation,, 
of the committee of the International Seismo- 
logical Association was held at Rome On October 16* 
1906, and was attended by representative# of eafch 
of the States belonging to the association The 
United States having quite recently joined, the only 
important outstanding countries at present are Great 
Britain and France The answer of France has not 
vet been received, while Gr$at Britain ha# signified 
its intention to join under certain conditions, among 
which the simultaneous adhesion of France is the 
only one which at present prevents our country from 
bein& a member of the association Nevertheless, 
both countries sent representatives to tjifr meeting, 
M Bigourdan acting for France and Prof, Schuster 
for Great Bntam 

The time of the meeting was taken up in great 
part bv questions of Organisation, as, for Fnstartcer 
the dnwang up 0/ regulation# concerning the proce- 
dure of the committee itself Prof Falazso, of Rome* 
occupied the chair, and was rejected president untjt 
the general meeting of the aasoefritton. which is to 
take place in September * Report# were presented 
from the various States showing the org*amsation bF 
the seismic service m the different countries, and 
these report# gave evidence of tine great interest now 
generally taken in the tetsmto tremors of the earth. 

The more important scientific question# submitted 
to the conference were deferred for decftjpn to 
the general meeting in the present year* but it war 
decided to supply the Arctic station of Dfrko with 
an instrument fqf measuring the vertical crimponent 
of disturbance#, and to open a competition for the 
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<^«tru£tfon o i ft seismograph which shall be suit- 
able for tte measurements of tremor® having their 
sdksrc^-^teft/ the place of observation. Advertisement® 
gnrfatf details m tbte* cbm petition have appeared in 
various papers In this country (see Nature, January 3, 
p\ £ci)* 

ft may be remembered that an organisation for 
studying l )he propagation of earthquake® was dis- 
cussed^thft test n>eeUng of die International Associ- 
ation of Academics held in London Jh 4905, and that 
ft comnhttee ^as thei* appouned to formulate the 
Wews q< the united academies, the originally proposed 
schetpe Jfbr the seismic Organisation not having met 
With generrd approval This committee met, and 


its Irftwinniettd^tions Were subsequently approved fefcitish Science Guild, are taking opportunities to 
by ;tho bGtfftcfl of the International Association totfipipress upon the nation the essential part which 

Atsfdetatee iThe International Seismological Asst Jt *■ J ~ "■ J 4 iV 

atiob has accepted the suggested modifications, 
general tenor of which was to safeguard the internal 
organisation of the earthquake observations in 
different countries, -confining the international work 
to those pbv&lcal questions of earthquake propagation 
which can obviously on’y be dealt with on an inter- 
national basis It is to be hoped that the spirit of 
these modifications will be adhered to, and that no 
attempt will be made to encroach on the functions 
which more definitely concern each country separately 
We are glad to note, therefore, from the proceedings 
of the recent Conference that both the questions of a 
more particular study of the distorts surrounding 
Vesuvius, which primarily concerns Italy, and the 
foundation of a station in Iceland, which primarily 
concerns Denmark, were postponed 
The social functions of the international meeting 
wens vveJl looked after at Rome, the members bein'? 
most hospitably entertained, and also provided with 
ticket* enabling them to travel at about half-fare over 
all State railways during the meeting, and for several 
days before and after 


make his own observations arid form his own con- 
clusion®, whatever the subject of study may be It 
can scarcely be said at present that the old methods 
have disappeared from our schools and colleges — the 
requirements of the old universities and examining 
bodies prevent this end from being reached— but the 
feeling of practically all active thinkers und workers 
in the world of education is in favour of the adoption 
of principles with which wc are completely m sym- 
pathy, and their influence is gradually giving the 
spirit of life to whut have bten the dead bones of 
schdbl work 

Our statesmen, also, and m particul ir Mr Haldane, 
Secretary' of State for War and president of the 


SCIENCE IN HIGHER EDUCATION 
IT is satisfactory to notice the attention now btnlg 
* given to scientific methods in education, not only 
by teachers and others actively engaged in educ ltional 
work, but also by prominent statesmen During the 
past week several important educational conferences 
nave been held, md a report of one specially organised 
b\ science teachers appears elsewhere in this issue 
Efut the dominating note of other conferences con- 
cerned with the school curriculum in general and 
subject^ belonging to the literary side of education in 
particular is that of scientific method Whether in 
the atudy of ftncient or modem languages, in the 
cultivation of mental attitudes or the development of 
the bodv, it is clear that authoritative opinion con- 
siders the best methods of teaching should be based 
upon principles which hove long been advocated by 
men of science The little leaven of science is 
leavening the whole lump of educational effort, and 
the result i® gratifying to contemplate* 

Provided that scientific methods are adopted, that 
is, method® which aim at making pupils work out 
tfcelc PWft intellectual salvation, it does not matter 
much wat subject® ace studied What we h*ve 
alwiy* wished to avoid, and wfcat we are glad to 
see now meets with unanimous disapproval, is in- 
struction which is not education, the drudgery of 
learning phrases or performing mental gymnastics 
;in ttterattire, mathematic®, or science without atten- 
tion to the more valuable faculties of critical thought 
and originality From the condition of a passive 
absorber of teachers’ notes and the pemmican of text- 
book® of former days, the pupil ^gradually being 
recognised a® 1m active agent who ♦may be led to 
vn to ao vnr 'rel 


jcieruc and higher education must play in the polity 
thi modern State if progress is to be secured We 
'tfre glad, therefore, to extract from reports of speeches 
made last week by Mr Haldane and Mr Asquith 
some remarks expressing conviction of the value of 
factors w|uch have long been recognised in these 
columns as essential to national welfare 

Scientific Thought 

An international economic congress, arranged bv the 
count if of the Rov'd Economic Sourt) was hdd on 
January q and 10 at the I ondon Si hool of Economic* 
Mr Haldane M P , occupied the chmr dunng the earlier 
portion of the morning session on the first day is president 
of the society, and delivered the mtrodui tory address Mr 
Haldane is reported bv the limes to have said -Whit 
evtr other differences there may be between the nations 
there is a brotherhood — a brotherhood the reality of which 
is asserting itself more as venr succeeds year — the brother- 
hood of science V\ e ire lo-dav recognising that in scieme, 
as well as m other things, international cooperation is 
evantial, and perhaps in no department is that more 
m irked thin in the drparlnient which deals wiih the 
science of the Snte It is not only in economics that this 
kind of wider oullook is beginning to come to people In 
science of every kind we have w itnessed the tendom i of 
tin nations to specialise Perhaps it is more easy to 
po serve a common bisis in iho*e sciences which do not 
touch human nature, but then 1* one thing that 1-. true 
of all sciences, md that is that thor methods are neces- 
sarily abstract Do not let us be carried away with the 
notion that because a method is abstrait therefon it i*. 
not m indi«pen$ahl< method for getting at the truth It 
is obvious that the chances of re whtng the truth ire greater 
in fortaln eases the greater the abstractness of the method 

l have at this moment two books in my mind books 
which in a sense ate to-da\ out of date but which, in 
onolhpr sense, will never be out of date, because thev are 
the most perfect illustrations of rrue scientific ith thod— 
the method whirh does not illow itself to shut out of view 
facts by the narrowness of its conceptions One is 
Darwin’s ” Origin of Species ” the other is Adam Smith s 
“ Wealth of Nation*,” a book written by a man who had 
profoundlv freed his mind from every kind of narrowness 

After dealing with the valut to statesmen of the studv 
of economics Mr Haldane spoke of the internation ihsm 
of science He ri marked — it seems to me that this 
tendency to the internationalism of silence, which is again 
after 300 or 400 years beginning to set in, which does not 
depend on our speaking a common language hut dors 
depend on our bnoming more and more specialists working 
out different departments of great and compile ited ques 
tions— it seems to rtie that this new tendency is one whnh 
should fill us with hopefulness for the future It has been 
said and said with truth, that this is not an ige of gnat 
men Wc do not Seem to be producing o New ion or a 
Gauss, a Helmholtz or a Laplace with rhf frrqui nc\ with 
which former generations produced thise outstanding 
figures, and vet, on the other hand who will doubt that 
the general level of science is far higher to duv than it 
was a generation ago, and still higher than it was a 
generation before that? People havi r< disid that it is 
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because of the necessity of specialisation, just because of 
the vast amount of work which people will have to do 
if tho> are to do anyth mg successfully, that the men of 
science to-day have to know a great deal more, and there- 
fore have to specialise a great deal more, before they can 
work usefulty for the realisation of a common purpose 
It is an age in which we recognise the enormous strides 
which science has made, the vast amount that has to be 
known before an individual contribution is possible It is 
an age in which we are coming to see more and more 
clearly that the man who will contribute anything, who 
wishes to serve his country, who wishes to serve the world, 
does best to confine himself to that which he is sufficiVntly 
furnished to undertake “ He ” wrote a great man, H who 
would accomplish anything in this world must learn to 
limit hlmwlf ” and that is essentially true of science 
to-da) 

The University Spirit and Function 

Mr Haldane delivered his address as Lord Rector of 
the University of Edinburgh on Januar) 10 He referred 
U length to the function of the university in the modem 
State The first purpose of a nation — and especially of 
n modern nation — ought, ho said, to be to concentrate 
its energies on its moral and intellectual development, and 
this means that because it requires leaders as the instru- 
ments of this development, it must apply itself to pro 
viding schools where leaders can be adequately trained 
\t this point the history of the modem State shows that 
the university plays an important part For the produc- 
tion of that small bodv of men and women whose calling 
inquires high talent, the university alone, or its equivalent, 
suffices It is the almost indispensable portal to the career 
of the highest and most exceptionally trained type of 
ntizen If universities exist in sufficient numbers and 
strive genuinely to foster the moral and intellectual virtue 
the humanity which has the ethical significance that 
ought to be inseparable from high culture, then the State 
need not despair hor from among men who have attained 
to this level there will emerge those who have that power 
of command which was born of penetrating insight In 
i university It is not merely t lie lecture rooms md labor 
Uories and libraries that are important— the places where 
those who ire busy in the pursuit of different kinds of 
learning meet ind observe each other are hardly Jess so 
The union the debating society, the friendship of those 
who are struggling lo maintain a high level— all these 
things go to the making of the scholar Certainly in the 
Scottish untvermtv of to-day there is no Uuk of cithi r 
opportune or provision for the formation of the tastes of 
the scholar md thei habits of the worker \ man may go 
from the h e surroundings to devote his hfe yet more com- 
pletely to literature, or science, or philosophy, or he mav 
go to seek distinction m a profession or success in com- 
merce Whatever occupation the student chooses, he Is the 
better the greater has been his* contact with the true spirit 
of the university The university training cannot bv itself 
supply capacity, but it can stimulate and fashion talent 
md above all, it can redeem from the danger of cOn 
tr icted views Thus the university becomes a potent 
instrument for good to a community, the strength of which 
is measured by ihe capacity of the individuals who compose 
it The university is the handmaid of the State of which 
It ts thr nutrot osm — a community in which also there are 
rulers and ruhd, and m which the corporate life is a 
moulding influence 

Speaking of the true and two fold function of the 
university Mr Haldane said it is a place of research 
where the new and necessary knowledge is to be developed 
U is the place of training where the exponents of that 
knowledge — the men who are to seek authority based on 
it— are to be nurturtd and receive their spiritual baptism 
Such a university cannot live or thrive under the domin 
ation either of the Government <vr the Church Freedom 
and development are the breath of its nostrils, and it can 
pcogmse no authority except that which rests on the 
*>e tht of the Truth to command obedience It was Lessing 
efWtt OW'tared that God to offer htm the Truth in one 

mathemavl the Search for Truth in the other, he would 
ledge itug Search and it is in the devotion to this search 
European repost high— a search which may assume an 
Nature, Febru,^ vol 
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infinity of varied forms — that the dedicated JJfe oopata* , 
the life dedicated to the noblest of quests; Jmd not to be 
judged by apparent failure to reach sotne fixed and^ tfgid 
goal, but rather bj the quality of It# striving, * 

Mr Asquith, Chancellor of the Exchequer, delivered hu 
address as Rector of ^lasgpw University oo January u* 
He took as his subject 17 Ancient Universities and the 
Modern World M He said the medl&val universities had 
two characteristics , they were always Ip theory and almost 
always in practice cosmopolitan, and the trfce tmlversity 
has always been, in addition, catholic in its range A 
university never was, is not, and never ought to become 
a technological institute for the creation and equipment qf 
specialists The limits of the knowable, wherever they 
arc to be placed, have in these days expanded ae far that 
no ambition and no assiduity is equal, to the task of taking 
all that lies within them for its province Nothing can be 
more alien, then, from the business of a university than 
to produce the shallow and fluent omniscience which has 
scratched the surface of many subjects and got to the 
heart of none The fidelity of a university to the intel- 
lectual side of its mission must now, ns always, be Judged 
by the degree in which it has succeeded m enlarging and 
humanising the mental outlook of Its students and develop- 
ing the love of knowledge for Its own sake Such an ideal 
does not imply a divorce of knowledge ^rbtn practice 
When James Walt in 175b came back to Glasgow from 
I^ondon the Corporation of Hammerrinen rifcused him per- 
mission to set up his business in the burgh because he was 
neither son of a burgess nor an apprentice The Faculty 
of Professor?* of whom Adam Smith was one, at once 
appointed him mathematical instrument maker to the Uni- 
versity and gave him a room in the college buildings for 
his workshop It is often out of the mouths of professors 
tyid at the hands of universities that the praUiC&L man 
teams for the first time the real meaning and the latent 
possibilities of his own business In the long fun a uni- 
versity will be judged, not merely or mainly by it* success 
in equipping tin pupils to outstrip their competitors tn 
the crafts and professions It im 11 be judged also by 
tin influence which it is exerting upon the imagination 
and the character, by the ideals which it has implanted 
and nourished , bv the new resources of faith, tenacity 
aspiration with which it has recruited and reinforced the 
untrained and undeveloped nature, by the degree in which 
| it has helped lo raise to enlarge to enrich, to complete 
| the true life of the man and bv and through him the 
j (Orporate life of the community 

! Universities and the Schoois 

{ Presiding at a meeting of the Scottish Fducation Reform 
Association, held in Glasgow University on January n, 
Mr Haldane spoke of the necessity for reform in Scottish 
umvorsit) arrangements If teachers are to be trained 

there must be considerable elasticity , access to the uni- 
verslt) must be easy and yet difficult A man shbuld not 
£0 there who is not fit to take a university training, and 
if ho is not fit to take that he is not fit to be a Scottish 
teacher On the other hand, access to the universit} 
should not bo a straight and narrow gate, accessible only 
to people who approach by one particular path If a high 
standard is to be secured in fashioning that elasticity, 
greater Individual freedom must be given to each of the 
Stotlish universities The Act of i£8g was passed in the 
| days when what was called the federal Idea was dominant 
If the Scottish universities were freed so that they might 
pass ordinances which would open their terntorww still 
wider and give a larger range In subject and vision, a 
greater elasticity in fashioning their degrees, it Is certain 
that there would be no lowering of the standard, there 
would be a heightening* In education, primary, secondary, 
and higher whooU cannot be separated one from the other , 
thev must be treated as one, and the teacher* matter mote 
to the schools than anything else Mr Haldane protested 
against the superstition that it is possible to form a 
judgment upon things that require a great deal of know- 
ledge without possessing that knowledge The figctershlp 
in education m Scotland must be In competent htfRu, and 
the key to the situation J* the raising of the status of ttia. 
teachers tn Scotland, and that Is to be done by blndsH 
Ihpm more and more dowdy with the universities, 
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K CORNELIUS O’SULLIVAN, F R.S 

'T'HE death of Mr Cornelius O’Sullivan, F R S , 
* which took place on January 8, at the age of 
s^tty-five, has removed from amongst us a worker 
Of great originality who, during the past thirty-five 
years, made his mark in various branches of pure 
and applied chemistry connected more or less directly 
with the industrial processes of brewing 
A native of Bandon, co Cork, O’Sullivan de- 
veloped a taste for science at a very early age, and 
having obtained a scholarship at the Royal School 
of Mines went through the tnree years’ course with 
distinction, and became attached to the teaching staff 
of the Royal College of Chemistry, then in its old 
quarters in Oxford Street In 1866 he became private 
assistant to Prof A W von Hofmann, whom he 
accompanied to Berlin in that year* In the following 
year he entered the business of Messrs Bass and Cm 
at Burton-on- Trent, where he ultimately became the 
head of the brewing and scientific staff, a post which 
he occupied up to the time of his death 
When O’Sullivan entered the brewing business the 
new ideas and discoveries of Pasteur with regard to 
fermentation were beginning^ to exercise a marked 
Influence on brewing practiee/and there seemed some 
danger of the new science of bacteriology occupying 
the field to the exclusion of chemistry It is the 
special merit of O’Sullivan that, although very re- 
ceptive of these new ideas, he clearly recognised that 
all the biological problems with which the brewer h is 
to deaf* must ultimately be referred to the chemist, 
and he therefore set to work, in the first instance to 
investigate the nature of starch and the mode in 
which it is transformed under the hydrolytic agencies 
of diastase and acids In these researches O’Sullivan 
made use of the poIanmeU r, and by a combination of 
the optical method with that of cupric reduction he 
elaborated processes for a study of the gradual dis- 
integration of the starch molecule which have been 
employed by all subsequent workers In following 
the course of the action of diastase on starch, he 
conclusively proved that the sugar which is formed 
is not, as u'as then generally believed, glucose, but 
a well-defined crystalhsable biose, maltose and that 
the dextrins which are simultaneously formed consist 
of several bodies differing amongst themselves b\ 
certain well-marked properties His researches on the 
influence of temperature on the reaction led to certain 
valuable practical applications, with which ev< r\ 
student of brewing technology is now familiar The 
results of O'Sullivan’s work on starch were published 
in the Journal of the Chemical Society between 1872 
and 1879, and constitute a series of memoirs which 
are fustlv Regarded as classical 

O’Sullivan then turned his attention to the amylans 
and othiff carbohydrates of the cereals, and also ex- 
tended Jjfs researches to the gums of the arabin senes 
apd tqflfum tragneanth Throughout the middle and 
later /fcriod of his life he studied the action of the 
enzyfife invertase on cane-sugar, and in a remark- 
abljWnemoir published on this subject, in collaboration 
wiftf Tompson, there is a vast amount of information 
wich seems destined some da\ to assist in finding 
Iff rational explanation of the mechanics of enzyme 

.action, 

/ In 1884 the Chemical Society marked its appreci- 
ation of O’Sullivan’s work by awarding him the 
Lcmgstaff medal, and in the following year he was 
elected a Fellow of the Roval Society 
The varied life-work of O’Sullivan affords an excels 
lent example Of the brilliant results which can be 
attained by* the close union of pur^ science and tech- 
nology, and of the constant reactloj} of one on the 
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other Of all our industries 'there is not one, with 
the possible exception of agriculture, which is able 
to suggest so many problems m chemistry, physics 
and biology as the ancient industry of brewing, and 
no one understood this better than the subject of this 
brief notice Of his fine personal qualities and of 
the influence he had on the younger workers in a 
field which he made specially his own this \& not the 
place to speak, suffice it to suy that his generous, 
warm-hearted Celtic nature endeared him to a large 
circle of friends who are now mourning his loss 


NOTES 

The council of the Royal Astronomical Society has 

awarded the gold medal of the society to Prof E W 

Brown F R S , professor of applied mathematics at Haver 
ford College, Pennsvlvama, USA, for his researches in 
the lunar theory 

The Gottingen Konigliche GeselKchaft der Wissen- 
schaften has dieted thf following foreign members —Prof 
H A Lorentz Le\d»n, Prof L I uciam, Rome Lord 

Rayleigh Pres R S and Prof C S Sherrington F R S 

The council of the Ro\al Geographical Society has 

elected Mr r Roosevelt President of the United States an 
honorary member of the society President Roosevelt has 
intimated his acceptance of this distinction 

pROr E L Nienors professor of phvsics in Cornell 
University, has been elected president of the American 
Association for the Advancement of Seance for th< meet- 
ing to be held next year at Chicago 

M Bouquet, director of technical instruction to the 
trench Minister of Commerce has been » letted director 
of the Conservatoire national dcs Arts et Metiers for a 
period of eight jenrs from J urn ir> 1 Inst in succession 
to M C handi/e, who has retired 

Wt learn from ih< lirttish Mcdual Journal that the 
I renrh Government has asked the Pasteur Institute to 
undertake an inquiry ts to the distribution of m ilari t in 
various centres of colonic ition in Tunis, especially the 
BOa, Mateur and Goubdlat regions and as to the im ans 
of checking the prevalence of the disease 

Tub Geological Society of London will this year award 
its medals and funds as follows — Wollaston medal to Prof 
W J bollas F RS , Murchison mcdil to Mr Alfred 
Hurker, F R S f \ oil medal to Dr J F Whiteaves of 
Ottawa, Wollaston fund to Dr Arthur Vaughan, Murchi 
son fund to Dr Ftlix Oswald , L\ell fund to Mr i C 
Cantrill and Mi Thomas Sheppard the Blgsbv medal 
to Mr A W Rogers of the South African Museum, Cape 
Town 

Nvw \ork University has received a gift of about 
fifteen acres of lend adjoining the south line of its grounds 
The value of the properly is, Science states smd to b< 
bt tween 40,000 1 .end (>o 000/ From the* same sourc< u< 
learn that Mr Andrew Carnsgie has given to the < olleg* 
of Physicians of Philadelphia 20,000/ toward th« ireitum 
of Its new building, on condition that a hko sum U Mih 
scribed, of which 16,000/ has alreadv been received 

We onnounce with regret the de^th of tin V 7 r\ R( \ 
Robert H Story, principal of Glasgow Umvcrsih on 
January 13 * For twenty-seven years Dr ^torv w ts minister 
of the parish of Roseneath and in iSSo he ins ippmmeri 
to the professorship of ecclesiastical history 111 the Uni 
Versity of Glasgow In 1808 he sun ceded the Rev Dr 
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Caird as principal of the University Ha was mainly 
instrumental in raising a special fund of yearly roo,ooof 
for Improving Glasgow University 

A Reuter message from Samarkand reports that the 
eclipse of the sun on January 14 was observed from a 
point at the 1481 verst on the railway between the stations 
of kurop&tkino and Mijulnskaja The first sign of the 
eclipse was noticed shortly after gam, and at g 53 the 
period of total eclipse set in, lasting for two minutes 
Throughout the time of observation snow was falling 

In celebration of the twenty-first year of work, the 
president and council of the Biological Society of Liver- 
pool have invited memtaers of the society and their friends, 
along with some di&tinguifched biologists from other 
towns, lo a conversazione lo be held on Friday, January 25 
in the museum and laboratories of zoology in the Uni- 
versity of Liverpool The hon set of the society is Mr 
J A Clubb, Free Public Museums, I iverpool 

Thk Daily Chronicle announces that a " zoo ” for York- 
shire on an extensive scale has been definitely settled 
upon A twenty -seven acres site near Roundhay Park, 
I-eeds, has been selected Herr Hagtnbnch, of Germany, 
is acting for the promoters of the scheme 'An ostrich 
farm is to form a leading feature A correspondent at 
^eeds informs us that the City Council, to whom Round- 
hay Park belongs, is not concerned with this project, which 
is a private venture for purposes of profit 

A set of Watson magnetographs has been Installed in 
the new magnetic house at Helwan Observatory, near 
Cairo Egypt The equipment comprises recorders for 
declination, horizontal intensity, and vertiial mtensih The 
temperature coefficients of the intensity instruments arc 
now being determined, and it is hoped that this work will 
be couplet! d m February and regular observations com- 
menced 

The rules of the aeroplane race, wlmh is to take place 
on July 14, 1908, arc published in the Paris Matin of 
January 14 All the machines which start, without dis 
tinction of name or of form, but of French make, will be 
admitted as competitors Whatever mav be the meteor- 
ological conditions on the date arranged, th< \ will have 
to travel from the offices of the Afafm in Paris to the 
office of the same journal in London within a maximum 
period of twentv-four hours, using only their own means 
of propulsion The winner of the race will receive a pmo 
of asoooo francs (io,oooJ) 

Earthquake shocks weie felt in the following places on 
January 10 — Chrtittama — Two rather severe shocks of 
earthquaki were felt at 1 30 a m they were accompanied 
by rumbling sounds The shocks were felt in towns pn 
both sides of the ChriNtianla Fjord FrcHertkstad —A 
slight shock wts felt at 12 15 am , a more severe one 
nt 130 am Gothcnb&g — Two severe shocks were felt 
in the district betwp^p Kornsjo and Mellerud at 1 30 a m 
A strong shock was* also felt at Strbmstad at the same 
time Arvika ( Wcrmland ) — A violent shock occurred ** 
2 *5 a m Upsala — At 1 33 a m the Upsata seismograph 
recorded a slight shock which lasted twenty seconds A 
despatch from Honolulu on January 10 states that the 
Mauna Lpa volcano, Hawaii, is in active eruption 

^ R*l££K message frqm Kingston, Jamaica, announces 
that on January 14 the sixth agricultural conference, under 
the auspices of the Imperial Department of Agriculture, 
was opened there by Sir J * A Swettenham, the Governor 
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Sir Daniel Morris delivered the pre»ld«n<i*l iUl 0 re**< ,wMc 
reviewed the work accomplished by the department t 
developing tropical Industrie! The attendance at the optr 
ing meeting wa» large, those present Including Theft X 
science and agriculturists from all parts of the West 

A vroLSNT earthquake occurred at Kingston, Jamaica, 
at 3 30 on Monday afternoon, January 14, and caused 
great loss of life and property No details ol £he disaster, 
are known at the time of going to press, but It fc reported 
that many houses and other buildings have been destroyed 
by the earthquake and the fires which started fonmediaiefy 
after the shock A Reuter message from New Vqg|t *tat#n 
that cable communication with the Bermudas? W#Ss broke* 
on Monday night The Commercial Cable Company's l|oa* 
to the West Indies are also interrupted The Hamburg* 
American Line Agency has received u message from 
Holland Bav, January 15 (5 38 p m ). staling that a slight 
earthquake occurred there on Monday* but no damage wa# 
done The seismograph at the offices of the U,S Weather 
Bureau, Washington, recorded vibrations beginning at 
3b 38m 23ST on Monday afternoon Mr MctcaW, Secre- 
tary for the U S Navy, has cabled to Reai^-Admj^nl Evans, 
commanding the U S Fldlrt off Guantanamo. Cuba, direct- 
ing him to investigate the extent of the ^amaSa disaster 
and report to the Navy Department A Daily Vmf corre- 
spondent at Christiania reports that an earthquake was 
felt on Monday afternoon at Trondhjem and over the 
greater part of northern Norway At some placbs f^e shock 

was severe enough to shake the houses 

+ 

M# Haidank, Secretary of State for W qr, has approved 
of the amalgamation of the Army Medical Advisory Board 
and rhf Armv Hospital and Sanitary Committee The re- 
constituted Army Medical Service Advisory Board is com- 
posed of the following members —chairman, the Director- 
General, Army Medical Service, vice-chairman, the 

deputy Director-General, Armv Medical Service Members 
Lieut -Colonel D Bruce, CB, V R S (an expert In 
tropical diseases), Colonel G K Stott Moncrieff, C I E , 
Assistant Director of Fortifications and Work* , Lieut - 
Colonel C H MelylHe (as expert in sanitation) Civilian 
members Sir F Treves Bart , G C V O , C B , Dr J 
Rose Bradford, F R S , professor of medicine, University 
College 1 ondon f Dr I ouis Parkes, consulting sanitary 
adviser to H M Office of Works , Dr M S Pembrey, 
lecturer in physiology, Guy* Hospital, Sir Charles A 
Cameron, C B , professor of chemistry and hyglerte, Royal 
Collegr of Surgeons, Ireland Representative of the India 
Offke Surgeon-General A M Bran foot, C J E Secre- 
tary Lieut -Colonel C H Melville 

t 

Ihb British Academy has received the sum -of io,oool 
for the purpose of establishing a memorial to the late 
Mr Leopold Schweich, of Paris* In accordance with the 
wishes of the donOr, the endowment is tq be called 11 The 
Leopold Schweich Fund/ 1 and is to be devoted to the 
furtherance of research In the archaeology, art, history, 
languages, and literature of ancient civilisation, with refer- 
ence to Biblical study There are to be annually not fewer 
than three public lectures— 11 The Leopold Schweich Lec- 
tures ’'—to be delivered in London, and as the ordinary 
rule in the English language, dealing with some subject 
or subjects coming within the scope bf these studies The 
residue of the income of the fund, with all sum* Which 
may hereafter be added thereto by gift, bequest, orjpther- 
wise, is to be applied for the purposes of excavation, And 
for the publication of the results of original research^ 
connection with one or more of the subject# named 
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’ It U wlttr^egretthiU w& have seen the announcement 
of tfto dearth* of Mr X R. Qallmeyer, who was for many 
yeaf* the -managing director of the jjpjebrflted firm of 
J, *L JDaRtaeywj He wa* the «on of Mr J H* Dalhneyer, 
amt gcatw^on of Andrew Row* and to a worthy degree 
on lb* work of these pioneer opticians Mr 
designed several Unsea and other photographic 
^pparatUi* but fx best known as the inventor of the tele* 
photographic lens Although it was found not to bo an 
absolute’ novelty, its Introduction as a practical photo- 
gfi'iqphkY Instrument was d*te to him He also worked out 
a modified combination for small camonis, ihe 11 Adon, ’* 
which, about doubles the liqear' measurement of the image 
wttlpout any les* of rapkfity or need for focussing In 
pawing pway at so early an age as forty-seven, the optical 
and photographic world loses one from whom tftev seemed 
to have good reason to hope for much further service 

Tint metric srstem is to be adopted At the works of 
Kyhoch (Ljd ) Mr Arthur Chamberlain, chairman of the 
company, ha* made a statement explaining that It is in* 
tended to carry out the whole of the clerical work, relating 
to interior economy, m metric units The clerical work 
relating to customers will only be shown in metric units 
so far as thebe measures are alreadv in use with rbeir 
customers carrying on business in countries that have 
already adopted the metric sWem We learn from the 
Times that Mr v Chamberlain says the change will neither 
be expensive nor difficult, Weights expressed in British 
units will be translated Into kilograms, and the cost into 
decimals of a pound sterling This will be done bv simple 
lefcfence to a card of equivalents Thereafter in all its 
processes through the works an article will remain as so 
many kilograms at a decimal of a pound sterling per kilo 
In thf* wav the cost of every article will be traced through 
all its processes in metric units and decimals of an Fnglish 
pound, but the selling price so arrived ut will tw changed 
Into Fnglish ourrencj The total cost of the introduction 
of the new methods of calculation is estimated it 4 per 
cent of a year’s profits The saving on the other hand 
on clerical labour will repay (his jn the first ve ir It will 
be seen that, so far from asking the clerks to learn anv 
thing fresh they will only be invited to forget old trouble s 

Cardiff ha* given a lead to the rest of Wales by the 
establishment of a public observatory Eleven vears 'igo 
a suggestion was made in a local journal that a public 
telescope would be a most desirable acquisition Following 
on this, Mr Ffanklen Evans, J P , a well-known local 
man of science, offered to the town his 12-Inch reflector 
and sidereal clock, the offer being made through Mr 
Arthur Mae, the then president of the Astronomical Society 
of Wales Various difficulties stood in the way and it 
was not until a couple of \cars ago that one of the coun- 
cillors— *Mr J A Kidd — took the matter seriously in 
hand* and succeeded in rousing ’his colleagues to carry it 
through In the meantime, the donor of the instrument 
had* pawed away When, however, the council really 
movedt k made up for previous indifference The telescope 
wa* put in thorough repair* and a suitable house built for 
It on Penylan Hill, Which lie* to the north-east of Cardiff, 
and *h a$o feet above sea-level In tfie final arrange- 
ment* T invaluable assistance was rendered bv Mr Albert 
Taylor, H M l S , who reside* at Cardiff, and has had great 
practical experience in the construction and use of tele- 
scope** The observatory, which was formally opened bv 
th* Lord Mayor, is controlled bv a committee of which Mr 
Kidd is chairman, and consisting of* citv councillors and 
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members of the Astronomical Society of Wales The tele- 
scope Is clock-driven, and an attendant has been instructed 
in tta manipulation and use An illustrated descriptive 
pamphlet has been prepared b> Mr Mcc and large number* 
of people are visiting the observatory and viewing the 
heaven* through the telescope 

^TAFHiUNto beetles, chiefly \nienc an, form the subject 
of part vi of vol xvf of th< Irunsaetions of the bt 
Louis Academy of Science The author Mr 1 I Casey* 
take* occasion to mention that throughout the work he 
employs the term “ America " as fquiv dent to the United 
State? 

I/)NG1C00N beetles from Selangor and Perak, described 
by Mr C J Ciahan, of the British Museum, and a con- 
tinuation of Mr H C Robinson’s synopsis of the bird* 
of the Malay Peninsula, constitute the zoological contents 
of No 4 of the first volume of the Journal of the Federated 
Malay States Museums 

In the Proceedings of the U S National Museum 
(No 143ft, vol x\xi pp 575-6*2) Mr W M I von de- 
scribe* a collection of mammals from the small island* of 
Banka, Mendanao, and Billiton, lving between Sumatra 
and Borneo Although many are described as new, nearly 
ail are closcls allied to well known species and none is 
of special interest 

Parts u and 111 of vol xxxvi of Gegenbaur’s Morpho - 
logtsches Jahrbuch are cntireh devoted to the comparative 
anatomy of the Primates, Mr O Ruge dealing with the 
characteristics of the liver throughout the order while 
Dr H. Biuntschll diMusses the femoral artery in the lower 
catarrhine monkeys Both p ipers are of a highly technical 
character and of interest chieflv to specialists 

Wk havo received a copv of an illustrated ‘ Handbook 
to the Perthshire Nnturd Historv Museum and Brief Guidi 
t) the Animils Plants, and R01 ks of the County ” The 
Perthshire Museum, as is well known, sets an adndr&bV 
example to other institutions of thi same n iture in devoting 
its attention to the local n iturul historv and in issuing 
thw ‘Guide” (it the pnu of \d) it will afford v iluable 
assistance to local observers and collectors 

T\ rhe Dr c ember (tqnf*) issue of the A mtnean Naturalist 
Prof H F Osborn completes his elaborate survey of the 
! uisps which hove been most conducive to the extinction 
of the larger mammals As th* result of this survey it is 
concluded that such extinction cannot be attributed to onv 
one general cause Indeed, the chief induction which can 
be drawn from the investigUion is that when the numbers 
of a species have been seriously reduced from some chief or 
original cause, various other destructive causes come into 
utlon, thus producing a cumulative effect which may lead 
to complete extinction In fact, from weakening its hold 
upon life at one point an animal species becomes subject 
lo attack at many other point* 

To the January number of the NdturaKst the Rev 
O P Cambridge communicates a note on the powei 
possessed bv certain spider* of the familv Salta id c of 
changing the colour of the largo pair of eyes on the fore 
head Some time ago Mfr W W Strickland, of Smga 
pore, announced the occurrence of this phenomenon in two 
species of Attis spider* from Java, stating that he behevid 
such a change to be unknown in *»\ oiher creiiure Mi 
Cambridge! points out that Mr Strickland's observation*, 
were long ago anticipated, in the case of othet Rpecie 4 * 
bv the late Mr J Blackball I he same t mup contains a 
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photograph of a busking-shark {Seiaiho maxima), measur- 
ing just short of 24 foot in length, taken in salmon-nets 
at Redrar m August last 

Is the National Geographic Maganme for December, 
1906, Miss E R Scidmore graphically describes Kedda- 
operahons in Siam, accompanying her notes With repro- 
ductions of a number of photographs of a herd of elephants 
being driven towards the enclosure, and of the same 
herd, or individual members thereof, in the coral The 
Siamese Royal elephant hunt, which used to be an annual 
institution, 1* stated bj the writer to be the largest affair 
of its kind in the world, but the steady increase of culliva 
tion and civilisation In the country threatens the survival 
of the wild dephant The hunt represented in the photo- 
graphs was held after the King’s return from Oxford and 
America, and resulted in tho capture of 293 elephants In 
Siam the tame elephant has apparently a much better 
tune than its wild relative, the former looking sleek and 
well groomed, while the latter is gaunt and weather-worn 
with projecting ribs and patches of fungoid growth on 
its hide 

\\ k have received the report of the Government bacterio- 
logist of Natal, Mr H Wntkins-Pitchford, for the year 
1904-5 The greater part is occupied with experiments on, 
and results obtained by, the Rideal-Walker method of 
testing disinfectants Experiments were also made on the 
use of sulphate of copper for purifying water, n strength 
of one p irt of the salt to 75000 parts of water being 
recommended as being both valuable and safe A nodular 
disease of the intestims of sheep, due to a small worm, is 
also described 

The Bulletin of the Johns Hopkins Hospital for 
Dec# mber, 1906 (xvu , No 189), contains a second series 
of interesting reports on the comparative surgery of the 
lower animals, together with observations on distemper 
in dogs , from the latter it is concluded that the stiological 
agent of this disease has not yet bet n definitely estab- 
lished Or Knopf contributes an ankle on “ tubercu- 
losis a Social Disejs<,” which contains manv useful 
maxims for the suppression of the disease 

As the result of in examination of material assigned to 
Rhus glabra from manv different parts of the United 
States, Mr E L Greene, in a paper published in the 
Proceedings of the Washington Academy of Sciences, vol 
viii , separates from the species twenty-eight segregate* 
of which five had previously been suggested as independent 
species While there is good reason for splitting the 
sptnes the pnsent affords a good instance in which th« 
true value of thp species would be best determined bv 
cultivation and not merely as appears to have been thi 
I'tse trom a study of herbarium specimens 

When engaged upon the inquiry into the devastations 
c iused h\ bark-bormg beetles among the “ chilgoza ” 
tree*, Mr i P Sp bbmg was able to acquire an amount 
of information about the forests of Zhob, Beluchistan, and 
the Takht-i-Sulmian Range in the North-West Frontier 
Province of India, that is embodied in the Indian Forest 
Bulletin No 7 The chilgoza, Pmiw Gerardiana, highfv 
valued for its ediblcj^ieds foims in parts extensive forests 
of hne trees 70 fee^To 85 feet high and 9 feet to 12 feet 
girth, in a few localities the blue pine, Pmu* excels a* Is 
assoc lo^pd with it m appreciable quantity Owing to in- 
discriminate collection of the cones* unrestricted grazing, 
and attacks of tte boring beetles, it is shown that the 
forists, valuable alike for timber and their influence upon 
the w cter supply, require immediate conservation 
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Of the scientific papers published In the report for 
190 6 of the Missouri Botanical Garden*, the m 6 lt important 
contributed by M)f. G. G Hedgcock deals with chrotnp* 
genic fungi producing colour On wood A large number 
of fungi were carefully cultivated through various stages, 
and it was found that the blue, grey or brown, an^ block 
colours produced respectively by the geneya Ccrastomcllo, 
Graphium, and Hormodendron were contained In tbe 
fungus filaments, and no stain w$s exuded , but in the 
case of Penicillium and Fusarium the pigment* were 
exuded and taken up by the wood cells A brief pote by 
the same writer on zomtion in fungus cultures, caused by 
alternations of day and night, relates to the results 
obtained under different monochromatic solutions On the 
subject of abnormal plant developments, Mr Jr A Harris 
describes saccate structures, “ ascldla, " formed bv the 
fusion of two leaves, or the edges of one leaf in Gastena 
and Agave, and prolifications of capsicum and passion- 
flower fruits, while Mr H Hus refers to fosclatlon in 
Oxalts crenata 

The discovery of petroleum m the Gulf Coastal Plain 
of Texas and Louisiana has created a demgftd for specific 
knowledge of the geological relations of the <pil The 
demand was for the time met by the publication in 1903 
of a United States Geological Survey report The rapid 
development of the industry has necessitated a new ex 
amination of the fields, the results of which are given in 
a masterly memoir (Bulletin No 281) by Mr, N M 
Fcnneman Detatled descriptions are given of topography, 
geology, and production of the Spindletop, Sour Lake, 
Batson, Saratoga, Matagorda, and minor oilfields and 
useful information on the utilisation of the petroleum and 
on the methods and cost of well drilling is appended 

The Geological Survey has prepared a verv valuable 
memoir on the oil shales of the Lothlans (Ordnance Survey 
Office, Southampton, price 4 x ) The memoir covers 194 
pages, with three plates and sixty-four illustration* in the 
text, and is divided into three parts The first by Mr H M 
Cadell and Mr J S Grant Wilson, treats of the geology of 
the oil-shale fields The^ second part, by Mr W Caldwell, 
an experienced mining engineer, gives an account of the 
methods of working the oil shates The third part, by 
Mr D R Stewart, chemist to the Broxburn OH Company, 
deals with the chemistry of the oil shales and the processes 
and products of manufacture The whole report, which 
has been edited by Dr Horne, forms the most complete 
monograph that has been written on the important oil-shale 
industry of Scotland lhe first published description of 
the oil shales was a short paper contributed by Mr Cadell 
to the British Association in 1884 More detailed accounts 
were contributed by him to the Iron and Steel Institute 
in 1888, and to the Institution of Mining Engineers in 
1901 In the course of the recent revision of the Carbon- 
iferous areas of the Lothians by the Geological $urvev, Mr 
Wilson obtained much further information Among the 
more important results are the determination of the Out- 
crops and lines of fault owing to the recent mining develop- 
ments in the TarbraX, Cobbmshaw, Pumperston and 
Brtich fields, and the mapping of the new shale field at 
Ingliston The recent discovery of valuable oil shale near 
Duddmgston may have a vital bearing on the future de- 
velopment of the industry The Importance of the fadustry 
in Scotland is shown by the fact* that in 1904 a total of 
*>33 2 »ooo tons of oil shale Was mined, yielding 63,932,000 
gallons of crude oil, from which was produced 2,517,000 
gallons of naphtha, 17*000,600 gallons of illuminating oil, 
38,000 tons of gas oil, 39,500 ton* of lubricating oil, 3X»50p 
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t««i of A-od 49, $00 tons of sulphate of ammonia The 
coloured geological map and the sections accompanying the 
ofctmoir are excellent, but the illustrations in the text are 
crude and xoughly reproduced 

Ik the BUvtncian of January 11 is an interesting article 
by Mr, 0 W Pickard on the measurement of received 
ciyargjr fet wireless station*, reprinted front the Eiectrtcal 
Review of New York which should appeal to all who 
are watching the development of wireless telegraphy 
The method described by the author is both simple and 
useful, 'and does "not require an elaborate arrangement of 
instruments A telephonic mode of reception is employed, 
and the sound of a single spark at the sending station 
Is reproduced in the telephone by the discharge of a local 
condenser through the same receiving circuits, the 
Charging potential of the condenser being made equal In 
Intensity b> variation until this js accomplished The 
periodicity of the condenser discharge is the same as that 
of the received energy Then knowing the potential and 
capacity of the condenser, the energy can be deduced by a 
simple formula An objection to the method is the diffi- 
culty in comparing successive sounds, which cannot be 
accomplished with any degree of accuracy Also a slight 
change of spark-length at the sending station would 
seriously affect results, and therefore make comparisons of 
the sending station's performance from day to day almost 
Impossible The author mentions a method by which this 
may be partly overcome by the insertion of a kev m the 
detector circuit,* So as to secure the sending of a truly 
single spark At the same time, the method described will 
be useful as a rough test in practical work, and should 
help towards the solution of a true formula for long- 
distance work 

Wb have received from Mr 1 A Vaughton, Sutton 
Coldfield, a communication entitled ‘ * Growing ’ Alumina,” 
which gives particulars of phenomena observed during the 
passage of electric sparks between a globule of mercury, 
acting as anode, contained in a drawn-out capillary tube 
placed vertically a few millimetres above an aluminium 
plate, which serves as kathode While sparks are passing, 
a circular ** crater ** composed of nearly pure alumina in 
a light, feathery' form grows round the sparking spot, and 
after a short time the quantity of the product formed Is 
considerable In appearance it resembles moss, when 
examined with a lens during its formation, filaments are 
seen to shoot along the surface of the aluminium in definite 
directions If tho sparking be stopped and the deposit re- 
moved, the formation of the moss again occurs without 
the current being necessary, and the process may be re- 
peated several times in succession In an atmosphere of 
hydrogen no alumina is formed, and in oxygen but little 
growth occurs The alumina produced acts on a photo- 
graphic plate even through celluloid A contributor to 
whom we ttave submitted tho communication informs us 
that the phenomena are probably due to the formation of 
aluminium amalgam owing to mercury being sprayed upon 
the plate by the sparks It is decomposed by atmospheric 
moisture, giving alumina and mercury, which Is free to 
repeat the process Little action occurs in oxygen because 
of the need of a supply of water vapour The photographic 
actUn occurs owing to the production of hydrogen peroxide, 
which will attack a photographic plate through celluloid, 
hydrogen peroxide is generally formed in similar oxidations 

Tkk Memoirs of the ^ Liverpool School of Tropwal 
Medicine, twenty-one of which have been published, are 
to be superseded by* a periodical wtilch is to be issued by 
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the school under the title of Annala of Ttojucal Medicare 
and Hygiene The annals will be edited by Prof Ross, in 
collaboration with Drs Stephens, Todd, Thomas and 
Breinl, Mr Newstead, and bir Robert Boyce 
The report on the scientific results of the voyage of 
the S Y Scotia is to be published m six quarto volume 
by the Scottish Oceanographical Laboratory The first 
volume will contain a narrative of the voyage and a 

summary of results, the second will deal with the physical 
results of the expedition, ihe third with botany, geology, 
and cartography, and vols iv v , and vi with the 

numerous branches of zoology The work will be fully 

Illustrated with maps, plates, and photographs Lach 
volume will consist of several parts, which will be pub 
lished separately when ready Vol ii will be issued first, 
and will be ready immediately It will consist of five 

parts, dealing respectively with meteorology, magnetism 
bathymetry, phvsirs of the ocean and tides and waves 
Orders, accompanied by a remittance for vol 11 , 42* 
should be sent to the director Scottish Oceanographical 
Laboratory Surgeons' Hull, Edinburgh 

OUR ASTRONOMICAL COLUMN 

Ihk Temperature or the Moon —In a paper appeir 
ing in the Astrophysical Journal (No 5, voi xxiv ), Mr 
F W Very discusses Mr Coblentz's tecontlv-publistrd 
conclusion that, from an investigation dealing with lh» 
reflection of heat radiations from various mineral sub- 
stances, it may be deduced that the apparent temperature 
Of the lunar surf tee is chiefly due to reflected solar r tdi- 
ations, and that the actual temperature may be about 
-225° C , in accordance with I anglev’s first conclusion 
Mr Very points out that his investigations of the radi 
atlons show that the larger part of th< m are not m« rclv 
specularly reflected, but are radiated, the moon having first 
absorbed the heat from the solar radiations Instead of 
— 225 0 C he suggests that the temperalure of the lunar 
body may reach a maximum of about ioo° C , the cor 
rected lunar-radiation turve being similar to that appertain 
ing to bodies not much below the temperature of boding 
w a ter 

The Helium Linf, D a , in tiif Solar Spectrum —In n 
communication to the Observatory (No 379) Mr Buss 
of \shton-on Mersey, states that he has repeatedly seen 
the hflium line, D 1P as a dark line, when examining parts 
of the solar disc, within tho sun spot zone, on which there 
were no telesropir signs of unusual at tivil\ 11c h is 
prt viousty recorded the appearance of this line in th» 
rtgion of various spots but never in the spot umbra itself 
and thinks that it might be found very often if continuous 
observations were made for the purpose He also suggests 
the possibility of D, being a regular feature of the Fraun- 
hoferic spectrum tin line b<ing too fine to be seen with 
our present instruments except on occasions when the 
n g»on examined is subject to some slight disturbance 

A White Si ot on Juiitpr’s (hird Satellite — In No 
4147 of the istronomtsche Nachnchten t Senor Josd Comas 
Sold, director of the Fabru Observatory records ilv 
observation of a white spot near the north pole of 
Jupiter's third satellite on November 23, iqoh 1 hi 
observation was made with powers of 4(50 and 7 so on an 
equatorial of 38 cm aperture, and with the latter inagmh 
cation the spot was seen, with great facility as lx mg 
intensely white and bordered by a very dark area Senoi 
Sold thinks that much smaller instruments may r.vi d 
this feature With a steady Image other, dark spots wore 
seen, the whole disc of the satillite appearing « a reduced 
image of Mars The observation was nude hr tween jjh 
and 14I1 15m , but no displacement of the spat wis 
detected 

A Remarkable Nebula — On some pints uken during 
September, 1906, Prof Max Wolf has found an extended 
nebula near to the star 20 Ceti Prattii dly all extended 
nebulosities are situated in or near to iht Milky Wav, hut 
this is a remarkable exception, for it is removed some 
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70° from the plane of the galaxy, the position of Its 
densest part being R A «oh $7 4m , dec ao' 

(1 *85) 

This nebulosity U also remarkable in appearance, 
around the densest region there extends a quantity of 
nebulous matter of varying intensify showing small clouds 
of increased intensity at several points Further out the 
intensity becomes so feeble that it is impossible to define 
its Ilnurs, and Prof Wolf expects that a longer exposure 
than the four hours which he gave mav materially extend 
the nebulosity keen on the plate Three BID stars are 
involved in the cloud, which extends about 40' in declin- 
ation and 30 ' in R A When examined under the micro- 
scope the brighter parts of the image are filled with 

numerous minute spots and short trails, and Prof Wolf 
thinks it possible that the cloud m«) consist of a multi- 
tudinous congregation of very small planetary nebula 
which^a more powerful instrument may be able to resolve 
The present plates were taken with the 16-inch Bruce 

telescope ( Monthly Notices, November, 1906) 

Periodical Comet Dub to Return in 1007 —Only one 
periodical comet js due to return during the current year, 
that discovered by (jiacobmi at Nice on December 20, 
iqoo As observed then it was very faint, and showed 

only a small nebulous disc, without any tail As its 
period is about seven years, according to the elements 
calculated by Prof Kreutx, and as it passed through peri 
helion about December 3, 1900, it is not likely to be re- 
discovered until nearly the end of l he present vear (the 
Observatory, N<fc 379) 

Orbits op ThrRe Double Stars —The result* of an 
investigation, by Prof Doberck, of the orbits of C Cancri 
w Leonls and HI39 (J 3062), are "published in No* 
4144-5 0/ the A&tf-onomiscne NaLhnchiett The author 
gives a sot of elements for the orbit of each system, and 
compares all the available observations with 4he calculated 
places, from a discussion of the whole he give? the prob- 
able error of the annual means of each observer's measures 
According to the final elements, the respective periods of 
these three systems are approximate lv 60 1167, and 105 $ 
years 


THE DUKE Ob THE ABRUZZI'S ASCENTS 
IN THE RV WENZOtU RANGE 

A T a crowded meeting pf the Royal Geographical 
Society, held at the Queen's Hall on January 1a, and 
honoured by the presence of the King and rhe Prince of 
Wales, the Duke of the Abrtuui gave an interesting account 
of hits recent exploration of the snowy summits of ^ 
Ruwcnzon range It will be remembered that manv 
attempts on these peaks have been made within the past 
few years, but that, owing rather to the climntu character 
of the range and Us distance from an accessible base than 
to special difficulties from a mountaineer's point of view 
all the Duke's predecessors had failed to reach its culmin 
nting point Profiting by the experience of these, the Duke 
was able to avoid the causes of their failure, his expedition 
being provided with all that forethought could suggest in 
the wav of equipment, while he was also fortunate in 
securing trustworthy information as to the times of year 
at which the climatic conditions were likely to be most 
favourable * 

The Duke was accompanied by two Alpine guides and 
two porters, all from Courmayeur, as well as bv experts 
entrusted with research in various scientific departments 
including Major Cagni, his trusty companion on his 
previous expeditions and Signor Sella, well known for 
his unique experience in mountain photography Apart 
from the^mountalneering interest of the expedition, there 
was much to be done before the topography or morphology 
of the range could be at alt thoroughly understood 
Captain Babfens, of the Anglo-Gerraan Boundarv Com- 
mission had, by triangulation, fixed the altitude of the 
highest summit withft very narrow limits, and shown that 
it vm* much undtfjhe ao.ooo feet attributed to It by some 
travellers. He hid *Jso fixed with considerable accuracy 
the position of the double culminating peak, recognised a<* 
the Kanvangungwe of Stuhlmann, but the number and 
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relative positions of the several massif* were matter? 5 
of uncertainty ‘ . 

It is unnecessary to refer to the Ant part of the 
address, dealing with the journey from the ooatft Oipi 
organisation of the expedition The route adopted (gfter 
much deliberation) for the approach to the eoowi was that 
from the east by the Mobuko valley, foHo^ed fey Mooce* 
Johnston, Graurf; and others During the ttolUoftitf march 
up this the Duke saw reason to doubt its being " the feeH, 
and he subsequently found that the Bujuko, $ northern 
branch, or even the main head-stream, Of ffe Mobqjfo, 
possessed some advantages After the usual difficulties had 
been overcome, the snows Were at last reached, and a 
view of all the peaks obtained from b ridge running east 
from Kiyanja To the north, four distinct SnoWy moun- 
tains, separated by well-marked depressions, were m view, 
the nearest and most westerly being crowned by two pairs 
of peaks, the loftiest of which were at once recognised as 
those seen from Butitl both by Freahftdld Rod the Duke, 
while evidently quite distinct from the Duwcnt of 
Johnston This had already been suspected by Mr 
Freshfield after receiving the account of Mr Wollaston *» 
ascents After ascending to the summit of Kryanja it 
was decided to make a circuit to the south of Ihis moun- 
tain, and after descending Into a valley belonging to the 
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Roush Sketch of the Rufttbxori Peaks. 

Semhki system, to strike north for the saddle between the 
two highest peaks During the descent of this valley a 
striking sunset view over the great Congo forest was 
obtained, and the Duke’s description was wefl reipfd^ed 
by one of Signor Sella 's striking photograph*. The ascent 
was successfully accomplished by the Duke and the guides 
on June 18, the chief difficulty arising from the 
mists and from an overhanging cornice, which required 
great care to negotiate A peculiar feature was the 
presence of huge 44 ice-stalactites, M which supported the 
cornice The twin peaks received the names of the Queens 
of Italy and England Between June aa a nd July 10 the 
Duke ascended all the main peaks, while his coadjutors 
prosecuted their own several tasks, Major Cagni com 
pleting an excellent map, while Signor SrfU pursued hi* 
photographic labours, of the admirable results of -Which 
the audience had many specimens. 

To the individual massifs and peaks the Duke has glvep 
the names of distinguished explorers of the region and of 
Roval parsonages, although It may be doubted oy Rome 
whether the name names which have Already found 
their way into RuWenxon literature are not more fn 
harmony with the romantic aloofness of the rang* than 
any exotic appellations, however otherwise suitable Even 
though not strictly belonging tp th# summit*, tW native 
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1 fcpBefmfgitf As legttfofcately b© trawfarrcd to tfc© latter 
o4 tnariy 5 i tW names in use in the Alps and elsewhere 
A11 interesting point brought out is tty* fact that all the 
**ppWy ft ,Ue on the main water-pat ting of the range 
A& regards Se« geology the theory of a volcanic origin may 
absolutely excluded, there being only one spot in the 
wlioty Upper region at which even local traces of basaltic 
vein* were seen, The evolution of the range may bo 
**grib#d Ao (1) an upheaval ett masse of a portion of the 
floor of Central Africa , (a) to a highly accentuated 
'anticlinal uplift, ellipsoid in form, with strata more or 
tefc tjlted In tha central groups <3) the presence in this 
of u ti&rfes of rocks (amphibolites, dioritea, 4 tc ) far more 
resistant than the gneisses and mien-schists of the outer 
ranges Evident traces were seen of the enormous develop* 
th^nt of gHwietf* In the Ice age, while at present they are 
Of thfr second order only, on the upper slopes and in the 
larger ravines They arc alt at the present moment, m 
retreat The snow-line seem* to be at about 14,400 feet 
Among other results of the expedition, various new bpetm 
of birds, molluscs, insect*, crustucra &c , were collected, 
though the fhunu of the upper region was naturally poor 
The Dukr showed a praiseworthy caution In identifying 


behind Arequipa, and ascended the mam Chachant summit 
to an altitude of 16,000 feet, being satisfied that the ascent 
could be completed In January, 1802, Prof Pickering 
established a station at the Chachani Ravine at an altituih 
of 16(650 feet An attempt was made in December to 
fatart a station on the main summit, but When Prof 
Pickering and Mr Goodair 1 cached 1 height of 18,800 feet 
the Indians who were tarrying the instruments and 
baggage deserted, and thr uttcnipt filled The Chatham 
Ravine station was visited about once a month during 
1892, and discontinued in i8v> 3 
In October, 1893, a station was erected on the summit 
of the Mii 4 i Volcano, and in December another lower 
down on the eastern flank the ultitud* s being 19,200 feet 
and 15,600 feet respective!) 'In 1895 observations were 
also taken at an altitude of 1^,300 feet 

These stations constituted 1 chain from the sea coast 
over the western Cordilleras, and in order 10 continue thn* 
chain across the Andes, Prof Solon I Bailey, in July 
1894, started t stution at Cuzco, in the villey between th< 
western and eastern Cordilleras The instruments wen 
establish! d m the yard of a brewery, and one of th 
unplojees commenced obseivations in July 
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the range with the “ Mountains of the Moon, M in spite of 
the obvious* allurements of the notion, to which so many 
of his predecessors have succumbed 

At tno conclusion of the adless the King, in a short 
speech, expressed the thanks of the assembly to the Duke, 
whom he congratulated upon hts successful expeditions in 
tropical and polar regions 


METEORQIOGY IX PERU S 


TN 1892 Prof W H Pickering and others of the staff 
1 of thft Arequipa Observatory were trying to establish 
meteorological stations in Peru, a region which up to the 
present has not been very wdl represented in meteor- 
ological observations. The meteorological station at 
Mofitodo had been discontinued during 1890 and 1891, but 
Observation^ were resumed there and at Arequipa during 
the tarty part of 1892, and in March a station was estab- 
lished at La Joya, a town midway between these two 
places* 

In December, 1891, Messrs Douglas and Goodair 
mode a Journey of inspection past the Chachanf Ravine, 


1 “ Ahaak of tfl# Astronomical Observatory of Harvard C^Uec* 
part lit Peruvian Mttaorotofy, 1892-3 By Prof Solon * “ 
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After an unhurt c ssful attempt to secure 1 station to th< 
cast of Cuzco Prof Bade) went on northward, using 
mules and cncounttnng many difficulties on the wav 
Very often the shelters and instruments had to be carried 
by hand under thp low branches of trees and overhanging 
rocks which would otherwise hive struck them from th* 
backs of the mules At Santa Ana Prof Bailey met one 
of the estate owners who willing!) agreed to make the 
observations in his own grounds, tnd did so for more 
than a year 

The various stations were atl fitted with Richard bar< 
graphs and thermographs, standard and maximum in! 
minimum thermometers, &c Observations were also nuu 
of rainfall clouds winds, and of occasional phenomena 
At Mollendo, La Joya, and Cuzco observations were 
made at 8 am, a pm, and 8 pm each dev, but at 
Santa Ana only at 80 am At the mountain stations 
observations were made only at intervals of about t* n day* 
b> various members of the Arequipa staff 
In the volume under notice only e>e observations have 
been discussed, the automatic records being It ft for n future 
volume So aJ*o are all the Arequipa records 

An examination of the thermometer records shows that 
the annual range of mean temper iturr at the lower 
stations Is smalt, being largest at Mollt ndo on the coast 
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where the range is from 59°*9 F , m August, to 7i°t> F , in 
February, only n°7 F, whilst at Cuzco the range is 
only 6° 1 F 

At Mollcndo and La Joya, both west of the mountains* 
the south and east winds predominate very largely, whilst 
ar Cuzco ahd Santa Ana there is no marked preponderance 
of wind from any particular quarter t 

During the period April, 189a, to December, 1895, the 
total rainfall at Mollendo was a 65 inches, the mean annual 
rainfall being 066 Inch At La Joya, which is in the 
middle of the desert of Islay, no measurable rain fell 
during the whole period, that is, never did more than one 
two-hundredth of an inch fall on any one day On the 
average there are eight days per >ear on which some rain 
falls The annual rainfall fct Cuzco is 38 58 inches, and 
the rainfall for the year July, 1894, to June, 1895, at Santa 
Ana was 5171 inches 

All the observations made by eye are given in full, and 
are well summarised I he dated remarks which accom- 
pany the tables prove very interesting reading, ispucinll) 
those referring to the high stations, and show well the 
difficulties encountered in making observations at these 
altitudes, exposed to wind and cold, and apparently also 
to robbers, for on September 6, 1894 it is recordid that 
at the Misti summit station the doors of (he hut and 
shelter were found open, and that the barograph, thermo 
meters, and tools had been stolen ’ 

\% an appendix an account is given of the moving sand 
dunes of the desert of lain) Scattered over this desert are 
thousands of these crescent-shaped dunes The) are all 
of one form, and have always the same orientation, with 
thr convex side to the south winds and the cusps pointing 
north and north-west 

Prof Bailey measured one of these dunes near La joya 
in 1894 The points were ibo feet apart, and the hngth 
round the convex side was 477 ftet Jts maximum width 
was more than 100 feet, and tho weight was estimated as 
more than 8000 tons 

Between March, 1892, and March, 1894, it had traveled 
135 feet, and by March, 1896, a further iao feet From 
that date until January, 1901 monthly measures were 
taken, and in the five years it travelled 29* feet at an 
average rate of more than 5 feet per month A comparison 
of the record of movement and the record of strong south 
winds show* that these winds are the sole cause of the 
northerly movement of these sand dunes W M 


THE 1 S^OCIATlOh OF ECONOMIC 

BIOFOGJS 1 S 

Wednesday, January y, the annual meeting of the 
Association of Economic Biologists opened at Cam- 
bridge, and continued until Friday, January 11 The 
conferences were held by kind permission of the medical 
staff in the pathological department of the University, and 
the laboratories in this department and dso the zoo- 
logical laboratory were thrown open for the occasion and 
members also had the opportunity of visiting the botanical 
department 

Mr A h Shipley, b R S , was elected president of the 
association for 1907 m the place of the retiring president, 
Mr F \ Iheobald, who with Sir Patrick Manson, 
KCMG, and Prof W Somerville, will act as vice- 
presidents for the year 

In his presidential address Mr Shipley dealt with the 
subject of sea fisheries He gave art interesting account 
of this Important subject, and dwelt on the necessity 
of constant investigation No less than 27,000 vessels 
are engaged m this industry, employing 90,000 men, 
fishing from British ports, the capital invested being 
estimated at 11,000,000! He referred to the partial failare 
of the herring fishery last summer, and to the numerous 
inquiries that had been held concerning such matters, re- 
counting no less than seventeen in the last seventy years 

The president is of opinion that time is not yet ripe 
for decp-sea$fishing legislation, on account of our know- 
ledge still being so deficient that* it does not vet Jorm a 
sound basis for law making The North Sea fisheries are 
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those upon which our energies must be mainly expended 
Fishermen and experts have long fold t hat tfo grounds 
are foiog depleted,* and the latest report of the* Board of 
Agriculture and Fisheries bears out these statement* 

Mr Shipley then mentioned various experiments that 
had been carried out m Norway and on the Dogger Bank 
Some interesting figures regarding fish reproduction were 
quoted, showing their enormous sexual powers , for 
instance, the turbot produced annually 8} million eggs and 
thr cod 4} miBion 

The chief possible causes of impoverishment Were 
summed up as foHows — (ri the accumulated stocks of th* 
Dogger and Iceland grounds had been fished out, (a) any 
given area of sea could support but a limited quantity 
of produce , and (3) the excessive destruction of }oung fish 
In spite of the grave nature of the North Sea problem, 
it is satisfactorv to learn that the condition of the fishing 
industry generally was never more prosperous than at the 
present time It Is hoped that sufficient funds will be 
forthcoming to continue the excellent scientific work in 
this subject that has already been done 

Prof Nuttall’h paper on red-water fever and allied 
diseases was full of interesting matter After explaining 
the results of his investigations into the life-history of the 
Piroplasrme he dealt with the venous diseases caused by 
them, dwelling particularly on the results of his experi- 
ments on canine ptroplasmosls Ii Connection with this 
paper Prof Nuttall and Mr Warbu&on had prepared a 
most interesting exhibition of ticks, and the parasites they 
convey 

The fitst da) ’a proceedings finished with a paper bv Mr 
R II Biffen on his well-known work on cereal breeding 

I he first paper on Thursday was one by Mr b V' 
Theobald on some new hemipterous fruit pests Illustrated 
bv lantern-slides, the life-history and damage caused by 
leaf-hoppers (Tvphlocvbidae) were fully entered Into There 
had been no complaint of these insects by fruit-growers 
until last >ear, when some species occurred in such 
numbers that the) even stopped picking Besides mention- 
ing results obtained in the treatment of the^e pests, Mr 
Theobald discussed the parasites whhh affect the Typhlo- 
c)bidac tmongst the most interesting being some small 
Prouotrupids which cause “ parasitic castration,” A>ne 
penus, Aphelopus, having occurred during the past year 
in such numbers that the opinion was expressed that 
the ‘ hoppers ** must have been nearly stamped out in 
places 

A long paper followed on the American gooseberry 
mildew, bv Mr Salmon, who explained its life-history und 
1 he great damage it does, and dwelt upon the necessity 
of immediate steps being taken to stamp it out and prevent 
importation The paper caused some discussion, In which 
Profs Middleton, Percival, and Fisher joined 

I he secretary (Mr Colhnge) then gave a short and 
concise description of his successful extermination of tfo 
black-currant gall mite by moons of sulphur and lime Dr 
MacDougall read a paper on parthenogenesis in the pine 
sawfly, and then gave an account of an extremely interest- 
ing piece of work on tfle length of life of Calttndra 
grattana * At the afternoon sitting Mr Freeman dealt 
with the geographical distribution of rubber plants, and 
incidentally stated that the output last year was 70,000 
tons, valued at 30,000,000! Of th U, 63 per cent came 
from tropical America ahd 34 per cent from tropical 
Africa, the remainder from Asia, the output of cultivated 
rubber being only ij*per cent to 2 per cent of the world 1 * 
output 

Mr E R-. Burdon then read a paper on the spruce-gall 
and larch -blight diseases caused by Chermes, and traced 
the connection between the two aphides and their migra- 
tions 

The day’s proceedings terminated with a paper by Mr 
F V Theobald on the insect pests of the British East 
Africa Protectorate, giving an account of the chief insect 
pests received frpm the tmperlal Department of Agri- 
culture The most interesting is the diamond-back moth* 
which is thought to have been introduced into Africa, but 
which Mr Theobald believes to be indigenous. In which 
Prof Carpenter entirely agreed 4 
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'Tile final sitting was hold on Friday morning, 
January ii, papers were read by Mr T Strange way 
on a description of an infectious disease oecurrtng in hare?, 
by Mr E, jGr Fearnsides, on the blood changes in man 
caused by the presence of mettuoan parasites, and their 
*{d in diagnosis , and the use of an economic museum 
irr the teaching of geography, by Mr W G Freeman 
Som« valuable observations werw brought out in Mr bearn- 
side’s paper on the changes observed in the blood in 
patatitie attacks and the production of toxins by the para- 
sites Mr Warburton exhibited an apparatus for extract- 
ing email mitfts, &c , from moss, invented by Prof Berleae, 
whd contributed a paper on the olive-fruit fly and its treat- 
ment 

The next annual meeting will take place at Edinburgh 
m Easter, 1908 , a meeting was also arranged for July in 
London 

Me Walter Collinge, of Birmingham University, is still 
continuing the secretaryship 


THE PUBLIC SCHOOL SCIENCE MASTERS' 
4 SSO( 1 ATION 

'T'HE annual meeting of the Public School Science 
* Master** Association was held on Saturday, January 12, 
at the University of London, the president, the Rev and 
Hon E Lyttelton, headmaster of Eton, being in the chair 

The president, in his address on the place of science 
and of literature in a general eduiation, prefat cd his re 
marks with the opinion that a classical headmaster had 
one great advantage when criticising a science lesson in 
that his total ignorance of the subject placed him in the 
position of the most backward of pupils, and enabled him 
to ascertain exactly when the lesson was successful in 
producing the required impression on the mind of the 

learner In the discussion of educational matters then 
were the dangers of cloudiness from ignorance ind of 

dogmatism which afforded no contribution to the dis- 
cussion Science was calculated to diminish these two 

dangers By science he meant experimental stud), and not 
the form of class demonstration sometimes, in th< old 

days, combined with lax discipline, the object apparently 
being to provide a sort of agreeable change in the regular 
work of the schoolboy 

As now understood, general education meant that giun 
to boys up to the age of sixteen, and the arguments follow- 
ing were in favour of science being taken seriously before 
that age It would be conceded that science aroused more 
interest, at least In its initial stages, than was the case 
with any other subject, save religion, but it was a ques- 
tion whether this interest did not fall off later when more 
brain work was required This was so with classics Ihc 
practical question, however, was not whether science 
interested the boy more than did the classics, but whether 
science and literature should go on together The boys 
who were apparent failures at classics night be found 
successful later in science Huxley had said that in science 
young minds were brought into contact with facts It 
was not so very different in the case of literature The 
advantages claimed for science in educational effects, train- 
ing in inductive and deductive methods, and freedom from 
following mere authority, were shared by most other sub- 
ject* wheti these were taught by modern methods Thesi 
newer methods were certainly due to the influence of science 
teaching 

Th« advantages of experimental science might be said 
to consist in the constant application to reason, truth, the 
senses of tquch and sight, the virtue of patience and 
accuracy Science brought the pupil into association with 
the great army of discoverers, and illuminated daily life 
with Its stimulating powers, leading to the exercise of the 
preciqus faculties of imagination and wonder The presi- 
dent pleaded for training leading to ambidexterity, and re- 
ferred i to the healthful mental effect afforded by exercise 
of both sides of the brain, pointing out that many school 
games werb lacking in this respect The results of scien- 
tific and of literary teaching both depended upon the 
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enthusiasm of the teacher, but this was especially true of 
the latter One advantage of literature was that it brought 
the learner more into lontact with human affairs generally 
and although some of the faculties touched were the same 
as In the case of science, there were others not so in- 
fluenced They were not (.ailed upon *to decide between 
two subjects There was room for both , teachers of 
science and of classics should be 10-warkers Literary 
teachers should be able to save the science masters the 
labour of teaching the art of making notes in correct style 
The classical failures should be rescued by science The 
classical teacher called to the science teacher for help with 
nf w devices to touch the imagination and awaken hope — 
for something to haunt startle, or waylay the young 
minds , to make them feel the joy of learning 

Sir Oliver Lodge said that to eliminate the heat retained 
rather than generated by cloudiness of thought and fog of 
dogmatism, it was necessary to admit the clear and bracing 
atmosphere of science He agreed that umbidextenlv was 
to be encouraged There were three kinds of boys, the 
docile, the eager, end the unwilling, each of whom re- 
quired different treatment But it was necessary to con- 
sider the averagt boy The quantitative side of science 
should not be overdone In that respect subjects differed , 
in the study of heat, quantitative work was desirable 
In the earliest stages, but in electricity he thought it 
better at first to allow an acquaintance with phenomena, 
proceeding later to measurement The teacher should 
excite interest rouse curiosity, feed onlv the hun^rv, and 
not stuff with information apropos of nothing Sir Oh\er 
suggested that astronomy and physiology might be taken 
in schools, and that astronomy should be treated in a 
manner not too technical, but rather on biographual lines 
One should begin at both ends of a subject, but in different 
w iys, for science was both inductive and deductive and 
this method of learning would use both qualities Hi advo- 
cated the pupil's going “behind the scenes”, he should 
rt id examination answers, perhaps set examination papers 
in learning a language a boy was apt to consider he was 
dealing with chaos so many forms of words occurring 
1 g changes in stem of vtrbs, for which he could see no 
1 cason Were the boy set to construct a language, he 
would see the necessity for and realise the meaning of 
tenses and cases Boys should be encouraged to reap the 
classics of science and then they would get to apprWiatf 
the spirit of scientific investigation, which should be carriet 
into all their studies Books should be used in order U 
learn how to acquire knowledge at first hand , problems 
should be thought out before information was gratuitously 
supplied A literary education was possibly best on the 
psvelucal side, but it did not give i knowledge of the 
material universe and no educated person should be 
deprived of this 

Prof Tilden thought the system ot classical and scien- 
tific sides in sihools was insufficient There were, for 
instance, artistic minds which did not respond tu either 
of these divisions I he president, replying to Mr J 
Talbot (Harrow) said he igreid that science should have 
a liberal allowance of time in the curriculum something 
quite different from smiplv two hours per week, and in 
reply to the Rev A L Cortie, S J (Stonyhurst) he 
advocated lommeming the subjeit at, say six or stvfn 
yc irs of age Mr fhwaites (Wyggeston Schools 
Leicester) gave the results of some inquiries he had madt 
of the chkT public si hoots In general, about bo per cent 
of the bovs take science, and of these about qs per cent 
arc in the general coursts I he average number in chsses 
w is 215 for the general and 14 for special courses The 
former were allowed, on the average four hours per week 
for two subjects and the latter twelve hours In twentv 
three schools there whs one science master for evtrv 
cventv six boys He considered it wus now time for tht 
schools to agree upon the subject-matter of their scienct 
courses 

Mr F R Lcyland-Wilson (Charterhous* ) read a piper 
on the best method of introducing the atnmn theory in 
science 

An exhibition of apparatus bv members and nuinu 
facturers was held at the close of the meeting 
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UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE 

Mr Fvan Spicpr, chairman of the London County 
Council, will distribute the prizes and certificates at the 
annual convers«z»pne of tho Northampton Institute, 
Clerkenwell, E C , on Friday, January 25 

The annual general meeting and dinner of the Central 
1 ethnical College Old Students’ Association will be held 
at the Trocadero Restaurant, Piccadilly Circus, W , on 
Saturday, February 23 Applications for tickets should be 
sent to Mr R J Caldwell, 40 Splehurst Road, Crofton 
Park, London S E 

The department of archaeology of the University of 
l't nnsjlvania has received a gift of 8000I from Mr 
Fckley Brinton Cose, jun The donor has specified that 
of the gift 1720 1 a year shall be paid for hve year* to 
the new curator of the department of Egyptology Dr 
D Randall Maclver, who is now m Egypt, where he ha>% 
been instructed to begin excavations 

Mr Sidney Wells, principal of the Battersea Pol> 
technic and a member of the consultative committee of 
the Board of Education has been appointed Director 
General of the Department of Agriculture and Technical 
Education for Egypt This department has been created 
in order to develop, organise, and control technical eduea- 
tmn in Egypt generally It will be concerned with all the 
Government eduiational institutions of every kind, and ajso 
with the non-Governmtnt technical institutions 

A private donation has enabled the Meteorological Com- 
mittee to invite applications for an appointment as reader 
in dynamical meteorology The readership will be of the 
annual value of 350/ , and will be tenable for three years 
at any British univtrsity that may be approved for the 
purpose and affords the required facilities The duty of 
the reader will be primarily to promote the science of 
mi teorology by ninth* mHical investigation, and he will 
be expected to give annually a short course of about twelve 
lectures Further duails may be obtained from the 
Director of the Meteorological Office, 63 Victoria Street, 
London, S W 

The annuul report of the council of University College, 
I ondon, has just been issued The number of students In 
the college for the session IQ05-0 was 1396, of these, 134 
were post-graduate and reseurch students The report 
contains particulars of the benefactions received during 
the year, which include valuable grants from the Drapers’ 
Compan) from the Chadwick trustees, and the sum of 
2^00/ collected by the Jtwihh Historic il Society for tho 
maint* nance of the Mocattn librarv 1 he report also con- 
tains a summary of the research work done during the 
pTst session , th# lists of the publications by professors, 
assistant teachers, and senior students occupy fourteen 
pTges The steps that have been taken for the union of 
the college and the University of London are summarised 
in the report On January 1 of the present vear the 
college erased to be a school of the University, and became 
incorporated with it, thus realising the aims of those who 
in 1826 founded it It is the first college to be thug in- 
corporated with the University, and it is understood that 
its example will be followed by King's College Important 
additions have been made during the past year to the de- 
partments of phvsics and chemistry, and a plan has been 
worked out for the rearrangement of many of the college 
departments This will be possible when the new build- 
ings for the school of advanced medical studies, now in 
course of erection by the generosity of Sir Donald Currie 
and the new buildings of University College School at 
Hampstead, are completed 

SOCIETIES AND ACADEMIES . 

London 

Mathematical Society, January ia — Prof W Burnside, 
president, in the chair — An exhibition of models of four- 
dimenslonm figures was made by Mrs A Stott. The 
models are sections by three-dimensional flat spaces of the 
six regular hypersollds of a flat space of four dimensions 
The section? are in general polvhedra , and corresponding 
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faces of different / po|yhedra, forming a aarfct of sections Of 
the same regular hypersolid, are coloured WenBoafty^ 4ft 
order to show the relations between <tfce different sections. 
Other models show the grouping About* * point of the 
regular hypersolids which have the epactHtthng property 
— -The uniform convergence of Fourier’s aeries- Dr li W 
Hobson The coefficients of wle Fourier** aeries deter- 
mined by an assigned function are defined by Jntegcabh 
which may be determinate when the extended definition 
of integration introduced by LebeSgue is used/ sithougfe 
they have no meaning when integration is interpreted m 
accordance with Riemann’i definition It is shoWa In the 
paper that whenever the coefficients of the Fourier** eerie*, 
determined by a function /(*) in the interval #>*>—*, 
are, in this sense, determinate, and tfie function /t*y i» 
continuous throughout a sub-interval included In this 
interval, and tins function is of limited total fluctuation 
in the whole interval the Fourier *e series so determined 
converges uniformly m the sub-interval — Hyper-even 
numbers and Fermat’s numbers Lieut -Colonel A 
Cunningham. The hyper-even numbers are formed in 

sequence as 2” a a . sr , tuid so on, FermaUs numbers 
are of the form a lW +i The number* { which are such 
that 2^1 (mod *») are the Hatipt*€xpx>aents of a for the 
modulus m Iho paper is occupied with tracing the re- 
lations which connect together "the residues of successive 
hyprr-cvtn numbers, the uneven factors of the NaupU 
exponents, and the Fermat’s numbers — Riemann** hyp*r J 
geometric function Dr E W BamH. It Is shown ho^r 
the differential equation of the hypergeometric seneg, ant^ 
likewise that of Riemann’s function, can be solved re- 
spectively by means of certain contour Integrals, and how 
the known solutions can all be obtained by deforming the 
contour The relations between the various forms 6f solu- 
tion, which hold m the neighbourhoods of the singular 
points, can be traced very simply by means of the general 
formulae Ihe method is applied to obtain asymptotic 
approximations to zonal harmonics in the case where the 
index increases indefinitely — Partial differential equations 
of the second order, having integral systems free from 
partial quadratures Prof A R Fornyth The integral 
systems discussed are those in which three variables 
x, y, b are expressed in terms of two parameters u, v, an 
arbitrary function of u, an arbitrary function of v, and 
differential coefficients of these two functions rhe object 
of the paper is to determine the forms of the differential 
equations which possess integrals of the type m question 
and to construct the integrals of such equations —The 1 
singular points of certain classes of functions of several 
variables G H Hardy The theory of the singularities 
of functions of one variable, defined by Taylor’s series, 
may be said to be tolerably complete, but in the case of 
functions of several variables little advance has been made 
The purpose of this paper is, by the consideration of a 
few of the simplest cases, to make a beginning with the 
problem of classifying types of power series Ip two or 
more variables ai cording to the nature of their singulari- 
ties — The singularities of functions defined by Taylor’s 
series G H Hardy — Asymptotic approximation to 
integral functions of zero order J E Lltt l aWood —The 
reducibihty of covariants of binary quantfc* of infinite 
order P W Wo**, — The form* of the stream lines due 
to the motion of an ellipsoid In infinite mild, frictlordess 
or viscous Dr T Btuari 

Geological Society, December I9> 1906 — S \t Archttwtd 
Geikie, Sec R S , president, In tie cha$A-—The post- 
Cretaceous stratigraphy of southern Nigeria J Parfclft- 
•on* In this paper, which is a first attempt to optffpe 
the sequence of the later deposits of southern Nigeria (now 
Including the colony of Lagos), a series of beds i* 'de- 
scribed from four localities— three from the western ride 
of the Niger, and ode around Calabar pear the Kamerun* 
frontier The alluvium of the river-beds and the lower 
terrace* are referred to, and the succeeding sediment* 
grouped under three head* — The geology of the Oban 
Hills (southern Nigeria) i J Partclnao*. The country de- 
scribed In this paper comprise# some tSoo square miles 
of the Eastern Province of southern Nigeria, adjacent £0 
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th* K 4 kWun*» frontier The rocks are crystalline, prin- 
dpaiiy grtel««* *nd schists, with Uter granites, pegma- 
tites,, anil basglrfc dyke*, surrounded on the north, west* 
And south by Cretaceous sediments, For purpose* of de- 
scription the series 1* divided under nine headings, accord- 
ing to locality and petrographies^ character , and it is 
coicluded that, v neglecting the b**aitlc dykes* two broad 
groups may be dtoungutoned — the one characterised by the 
pmtfice, jthe othw* by the absence, of foJiation In the 
torftttf tlja foliation tends to be lost, giving a passage 
between type* which petrographically are acid orthogneUses 
ahd granites,— -The crystalline rocks of the Kukuruku Hills 
(Central Province of southern Nigeria) J Parkinson 
Ip tm* • short account to given of the crystalline 

rock* found In the Central Province of southern Nigeria, 
between the station of Ifon (north of Benin City) and the 
northern Nigerian frontier The rocks fall under two 
head* — h ( o) a group of gneisses, and (b) a group of schiBts 

Royal Microscopical Society, December 19, 1906 — 
Dr D H Scott, F r RS, president, in Ithe chair — Micro- 
scopic study of strain m metals F Rovora. The author 
described the nature of the fatigue of steels which is 
brought about by submitting them to alternating stresses of 
a certain magnitude The nfcture of the effects in the 
ferrite of steels is different from that m soft iron, and the 
effects in pearlite dopend upon the type of pearl lie An 
important difference exists between steels a9 rolled, or 
annealed below about 750° C , and steels annealed at 
higher temperatures, t e more or less overheated In the 
former, the outcrops of surfaces upon which slip has re- 
peatedly 'Occurred are very numerous, short and crooked, 
*md the surface parallel to the direction of stress becomes 
ruffled In the latter type, the outcrops are fewer, less 
< rooked, andMonger, and the surface is practically un- 
ruffled A relation is found to exist between the ruffling 
and the LUders’s lines which are found upon statically- 
strained piece*, and this leads to the theory that specimen* 
of the 44 normal ” group endure fatigue better than “ over- 
heated ’* specimens* because the perm ment ami injurious 
mlciotcopic strain* are more minutely subdivided and 
Mplformly distributed in the former than in the latter 
Sliere Is a stage in the life of a piece of steel enduring 
gatigue, after which, though it is far short of final rupture, 
%gn«aling Is futjle, if not actually harmful Putes in this 
stage if heated to a$o° C or higher, and then fatigued to 
rupture, show heat-tint marks on tjie ultimate fracture, 
which map out the portion of fracture which was suffici- 
ently open at the time of heating for air to enter 

Paris 

Academy of Science*, tomimv 7 — M A Chauvrsu 
in the chair — The distillation of alloy* of silver and 
copper silver and tin, and silver and lead llonr! Moissan 
and Tosio Watanabc. AHovs of the ibove-nuVied metals 
were heated under comparable conditions in the electric 
furnace, the current being maintained at 500 amperes at 
Ho volt* Ihe original alloy was analysed, and also the 
Ingot remaining in iho graphite crucible after the heating 
It was found that the metal most easily volatilised was 
lead, followed by silver, copper, and tin, tin hiving the 
highest boiling point of the four The results are in 

general agreement with the experiments of Krafft on the 
dtotiUfttfon of small quantities of metals in a kathode 
vacuum -r^The result* of the microiuetnc measurements 

made during the eclfp*e of August 30, 1905 at Roquerns 
and at Saint Gen Is Laval Jean Merlin 1 he value 

adopted by NeWcomb for the constant of lunar parallax 

is nO^ appreciably in error, and a better value cannot be 
deduced from the above observations A certain number 
of the relative positions of. the sun and moon given in the 
Connaivtntt dif Tempt require correction — A theorem 
of H*ipe and a theorem of Borel A totvoanfllaa.— 
Turbines with a flexible axis l ui cornu In high- 
speed lmpatt turbine* of the I aval tvpe there are certain 
advantage* connected with the use of a flexible axis The 
present paper to concerned with the effect* of this flexible 
gxii Upon the movements of the centre of gravity of the 
system, taking into actount the small variations of the 
angular velocity of the turbine disc WThe theory of the 
; magnetic properties of Iron be>ond the temperature of 
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transformation Pierre W* 4 a^^rbe measurement of the 
radio-chromometrlc degree by the electrostatic voltmeter in 
the utilisation of the Rontgcn revs In medicine J 
••rsonl#. The voltage of the Crookes’* lubes being 
measured by an clectrostalic voltmeter indknrhig up to 
60,000 volts, It was found that whatever the intensity of 
the current traversing the tub* if the voltage measured 
by the voltmeter was kept constant, the ravs emitted by 
the tube are always sensibly of the same radio-chromo- 
metnr degree For increased voltages of the tube the 
rays become more penetrating the \ unable intensities of 
current passing through the tube b* mg without effect 
Finally for tubes of different patterns, unequally used and 
carrying different intensities of current provided that the 
voltages are kept equal the rudio-chroinomcirn degree of 
each is the same — The ultra-violet phosphorescent spec- 
trum of fluorspar The variations of thr phosphorescent 
spectrum of the same element in the same diluent G 
Uibtln and C Seal The phosphorescence sp* drum of 
an element cannot be considered as constant, but depends 
on the proportions in which it is present 111 the diluting 
medium — lhe chlorination of organic compounds in the 
presence of thallous chloride V Thomas The results 
obtained bv the substitution of chloride of thallium for 
ferric chloride as a catalytic agent in chlorination ire not 
essentially different in the two cases, complex mixtures 
being found —The alkdinc reduction of p - and w mtro- 
ben 7 ophcnone P Oarr* ihe oomph to reduction with 
7 inc dust and caustic soda to not possible without affecting 
the ketonic group the mixture of uzo and tzowbinzo- 
phenpne resulting from this reduction furnished /> hvdraro- 
ben 7 ophenone on treatment with ammonium hvdrosulphide 
— The use of polarised light for the detection under the 
microscope of starches composed of rue and in nzo in 
wheat flour G Q*«ttno An improvement of a m* thod 
proposed in an earlier paper — Fluorine in mineral waters 
P Carl** The author has improved his method for the 
detection of traces of fluorine in mineral wafers and gives 
approximate determinations of the amounts prost nt in 
ninety-three waters of different origin — Artificial growths 
St^phnne Loduo, An account of the influence of the 
medium in which lhe artificial cells ire produred — The 
influence of temperature and the hvgrometric state of the 
surrounditig atmosphere on the preservation of eggs M 
d* (.overdo The most favourable conditions for the 
preservation of eggs are a temperature kept exactly at 
— 1° V , and a hygrometric state as near as possible to 
78 per c* nt saturated — Th* annelids collected by the 
French Antarctic Expedition Ch Qr«vl«r — The origin 
of the centrosonie J Kunttler — Ihe regulation of the 
nvcthemeral cycle of temperature and its inversion m the 
aged Fd TouIoum and H Pldron — The Cretaceous 
strata of the cistern Aths in Morocco W Kflfan and 
Louis Oontil — 1 hi v due of the magnetic dements it the 
\alJoyeux Observatory on J enuarv \ Ih Mourttux 

New South Wales 

Royal Society, November 7 1906 —Prof T P And***on 
Stuart, president in ih* chair — Notes on some native 
tribes of Australia R If MatHtwt. The author repro 
duced some information he had collected during many years 
past among the iborigmes of different portions of th* 
continent respecting their sociology lavs* relating to food 
methods of avenging deaths and so on He also briefly 
touched upon tluir language and some curious beliefs 
held by the natives concerning metempsychosis or re- 
incarnation of souL “Note on the Silurian and Dtvonnn 
rocks occurring to th« west of the Ganoblas Mountains 
near Orange New ^outh Wales C A ••milch I he 
area rc ferred to comprises a large portion of the parish 
<f Birton ind a small portion of the parish of Bow m 
county of Ashburn&m* and is about fifteen mites south 
west from Orange 

Cape Town 

South African Philosophical Societv, November aS 
iqo 6*~- Dr^ J C Beattie, president, in the ditir — Noies 
on the morphology and biology of Hvdnora afruatia 
Thunb Dr Marfeth The genus Hvdnnrn comprise 
several species (about seven), which arc confined to the 
African continent Thev are nil parasites which grow on 
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the roots of different shrubs and trees TJie species which 
forms the subject of this paper, viz Hydnara africana , 
uses the common milkbush of the karroo arid karroid 
regions of the mtenor, viz Euphotbta manrttamca , as its 
ho*t It is in the structure of the flower that the author 
has observed some organ which has hitherto escaped the 
attention of botanists Fach of the three segments of the 
perianth bears a largq snow-white body on its inner side, 
while the remainder of the inner surface of the flower is 
of a bright flesh colour These three white bodies are not 
mentioned ui anv existing description of Hydnora — 
examination of the validity of an approximate solution of 
a certain velocity equation Prof A Brown. The question 
herp rortsidtrcd is the port played by the initial value of 
y (A) in the solution of the equation 

It is commonly assumed that, for a small initial value 
of y the method of successive approximation is applicable* 
the proviso being sometimes made that the value of y, so 
obtained be ilso small This assumption is shown in the 
paper to be not necessarily correct or in certain cases to 
lead to a rapid approximation when correct - — List of Nital 
plants J Medley Wood 
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^^C/fkcK' AND TECHNOLOGY of paper. 

An Element&ry Mani*<& on th « 

* *" P 7 iyjf<al Quahhe*, ttfid ■> Chemical 

Ffc^er (hirf of papef+making Fibre* 
'% R, IV Sihdall Pp* xv+253 (London Ch&B 
». Griffip and Co > Ltd , 1906 ) Price. i?s 64 , net 

I N the author** preface it » stated that this work 
took shape ’^0 a course of Jeetpif^ delivered at 
Exeter Hall in , 1904-6 There is a suggestion here 
that “Exeter "Halt ” ha* extended its “ mission 11 
sphere to th^ paper-maker, but the impression is only 
momentary 

f As a matter of fact, the treatise is designed more 
expressly fpt the other side of the paper industry, the 
buyers and consumers, that Is, it deals with paper 
from the point of view* of the staliooers, printers, 
bookbinders, and publishers; moreover, the treatment 
is severely material, strictly limited to “ things ” and 
to the exposition of their relations m accordance with 
the titlq and subtitle 

The first page reveals the author’s purpose and 
method, which are entirely practical There may be 
some who would question the “ practical ” qualifica- 
tions of a technologist who gives prominence to the 
“ideal paper,” which subject is treated in chapter 1 
as a rHumi of the discussion of the important section 
on chemical and physical constants. 

We may clear au f ay*an ambiguity associated with 
thU well-known adjective in relation to our subject 
The “ practical paper-maker,” as ordinarily so defined, 
limits his conduct and control of the processes which 
he superintends to sense impressions — what he can 
see — the appearance of the “stuff ” in the beater or 
on the machine wire, what he can feel— the “ handle ” 
of the stuff m the beater or of the finished sheet, 
what he can hear— 4 he hum of the beater roll as the 
measure of the distance from the bed-plate, and the 
beating work of his machine, what he can smell and 
taste are also taken as evidences of states and con- 
ditions of his material 111 process 

The “practical ” buyer judges a paper by the eye, 
the hand, the tongue— an excellent provider of a 
slightly alkaline fluid for testing “ siring ” efficiency 
—the ear for “ rattle and he avails himself also of 
the sixth sense, muscular sense, in measuring the 
mechanical properties of resistance to pulling or tear- 
ing strains 

V'H* technologist, on the other hand, sets out from 
the ^Ition that the actual phenomena which con- 
dittort'tite qualities of the finished paper are mainly 
the invisible and intangible; they are molecular, and 
belong to the invisible region of the scientific imagin- 
ation, and can, therefore, only be followed by the 
methods of science 

Tf we substitute for practical ” the word thorough , 
the technologist may leave the empiric invested with 
his lesser qualifications, and appropriate the higher 
designation commensurate with his comprehensive 
*yrvey of fundamental principles 
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The author^ present contribution to the technical 
literature of paper-making is entirely in this spirit 
The tfdcond chapter, on “ technical difficulties,” 
enforce* the useful moral of the relation of difficulty 
arid the critical investigation of defects to progress 
The examples are well chosen, and it is easy to see 
that they represent actual working experiences 

Following these preliminary chapters wc have a 
brief account m successive ^chapters of paper-making 
processes, classified in the accepted order, rag papers, 
esparto and straw, wood pufp, and the miscellaneous 
group of packing papers and boards A feature of 
these chapters is the generalised summary of technical 
effects given in tabular form Ihus on pp 48-9 Is 
a tabulated outline of the procisses involved in the 
preparation of half-stuff of the six leading types and 
grades, Table vi , p 51, is a comparison of times of 
beating in relation to half stuff and to quality of 
finished paper 

Table ix , p 77, is a fitting conclusion to the 
section on wood pulp, giving the details of consump- 
tion of fibrous materials, fuel and water for pro- 
viding the paper for a daily journal with a circulation 
of 200,000 

It may be noted that one average conifer furnishes 
the pulp for 1000 copies of the average “daily,” and 
the coal consumed is equal to the weight of the paper 
produced, and may, by the wav, be taken to represent 
many times this weight of the products of antecedent 
forest growth Such tables occur throughout the 
book, and give an original impress to matter which 
otherwise treated would have the unrelieved character 
of “ stock ” information 

The section on “ irt ” papers is an original dis- 
cussion of their qualities and defects, with indications 
of the lines of investigation along which progress 
may be made, to the much desired ideal printing 
Surface, which shall not involve the sacrifice of those 
qualities in the body-paper conditioning permanence 
Our “ art ” papers are an interesting study in com- 
promise, and our “ imitation art ” papers are still 
more interestingly artful The author treats them 
with respectful impatienc T 

Upon this necessary groundwork the manual pro- 
ceeds to develop the subject of physical, mechanical 
and chemical qualities and properties of papers, the 
methods of investigation adopted by the “ expert,” 
the numerical expression of the results, with a critical 
discussion of the value of the constants arrived at 
Jn this section the author devotes a chapte^to a 
further exposd of the “CBS units,” in ^rhich 
special attention is paid to the volume-compositujisj of 
papers and to breaking strains reduced to the actual 
unit of sectional area of the paper These units have 
proved of Value in practice, *nd their usefulness must 
be insisted upon, especially in educating the young 
technologist to associate with his tests mental pic- 
tures conformable with the actualities of paper In 
these respects the otherwise comprehensive unit of 
the “breaking length” adopted by the German 
pioneers rn this branch of technology ha* been found 
wanting 
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4 In those sections drvoled to paper testxng, wbich 
make up more than half the volume, the author takes 
pains to make his exposition lucid We note an 
occasional slip, as in dealing with tiv* question of a 
coloured ash left on burning 'a paper “ If blue, 
ultramarine, Prussian blue, or smalte may be pre- 
sent ” This* must be corrected as regards the cyanide 
blue Again — “ the blue is tested by boiling with 
caustic soda ahd filtering ” “ The Prussian blue 

passes into solution ” This inaccuracy will be 
evident to the chemist 

In the section on the estimation of moisture we 
find the expression “bone dry” for “oven dried” 
Bones are not dry to the chemist, onl> to the poet 
In the “ dictionary of chemical terms ” and the 
“ glossary of various papers ” which make up the 
concluding chapters we also note a number of slips, 
which perhaps may be explained by the laudable aim 
at short, crisp definitions, but this hardly excuses 
the description of caustic sodd as “ prepared by boil- 
ing carbonate of soda with quicklime ”, bleaching 
powder as a “ dry pulverulent powder prepared by ex- 
posing dry powdered quicklime to chlorine gas the 
italics here arc our “note of exclamation”; “dex- 
trine ” as industrially obtained “ by the action of 
boiling dilute sulphuric acid on starch”, “dicoty- 
ledon ” as Including the Coniferre with angiosperms, 
such as beech and ash r ► 

These descriptive terminologies are excellent in 
plan, and generally useful They should be carefully 
revised, and perhaps amplified, tn future editions, A 
section on bibliography would be a useful addition, 
and we think it is due from the author to acknow- 
ledge more fullv the sources of much of the matter in 
this book, especially the German text-books and publi- 
cations of which he fullv avails himself The book 
is fully illustrated, and the matter thereby pointed 
and elucidated 

It is evident that the work Is one we can appreci- 
atively commend to the very wide circle of those 
interested in “paper”, as for the paper- makers, the 
author only indulges, with becoming modesty, the 
** hope that this book mav prove useful to them ” 
We think they will see the value of keepiqg pace wkh 
the critical knowledge of the consumers 

WEIGHTS AND MEASURES 
Outlines of the Evolution of Wetghts and Measures 
and the Metric System By Dr William Hallock 
and'l'terbert T Wade Pp xi + 304 (New York 
The Macmillan Company , London Macmillan and 
Cb j Ltd , 1906 ) Price 10s net 

T HE literature of weights and measures is very 
extensive, and, as a rule, singularly unmterest- 
1 flg ^Messrs Hallock and Wade are therefore to be 
congratulated on having produced a treatise 00 the 
subject which at once instructing and attractive 
hej this is an admirable piece of work, in which the 
result of mUcSit ^tedious research is presented in a 
bright and lucid narrative The first chapter is de- 
voted to a brief review of the speculations of metro- 
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loglsts and antiquaries concerning^ the WfAgpifa ftjpSt 
measures of the ancients, 1 It ^ 

gopd account of the Babylonian units ftnd the- 
theories respecting them" which haVb Wep deduced 
from the Senkereh tablet and the scale 
After a rapid survey of the weigh** 
of the Hebrews, the GreefiJs and thp the 

authors pass on to consider the SystemSoft , vogue in 
Great Britain and in Franc* fcdUft the anriteaft times 
up to the end of tbb eighteenth cei The rte*t 
two chapters and the fifth witft mi* prfgto and 
extension of the metric system* The#* tr*c* the 
system from its embryonic stage in wrftfug* 
Mouton, Picard, Huygens, and CaaatnL to rts ftrfly* 
elaborated form in the law of April 7, 17^ The 
geodetic work of Delambre and M^chaiti is frtptt 
described, and the opportunity is taken to introduce 
short explanations of a trigonometrical survey and of 
the determination of latitude An accodrtf follows of 
the construction of the metric standards of the French 
Archives and of the lengthy interregnum of mesures 
usuelles t & 

The meeting of the International Gpodedc, Associ- 
ation at Berlin in 1867 marks an Important epoch 
tn the history of the metric system The authors de- 
scribe the influential part plaved by It In securing 
the establishment of the International Metric Coam- 
tt^sfion, This leads to an interesting account of the 
International Committee of Weight* and Measures 
and its bureau at S&vres In this connection it may 
be mentioned that, owing to tfie deith of the British 
representative early last year, this country 1* qt pre- 
sent not represented on the International Committee 
The power of appointing a member tp fill the vacancy 
rests with the committee itself In *#84 the com- 
mittee had Mime difficulty in finding a suitable re- 
presentative for this country owing to ^the fact that 
the officer in charge of our Standards Department at 
that time, although an official of standing, was com- 
paratively unknown in the scientific world At the 
present time, now that all the metric prototypes have 
been distributed, and thus the most important object 
of the convention achieved, it is absolutely necessary 
m order that the United ttiugdom may continue to 
derive any advantage from its contributions to the 
funds of the Metric Bureau, that the repfe^jpa^aAve 
of this country on the committee should be an Official 
of the Government department which js charged with 
the construction and preservation of the Imperial and 
metric standards It will accordingly, no doubt, be 
a matter of considerable satisfaction to the Inter- 
national Cotftmittec that the recently appointed 
Deputy Warded of the Standards is an eminent 4t>ao 
of science, in every respect worthy of membership 
that distinguished body which has included on rta 
such names as MendeWeff, Bertrand, FWrstetV 
Mjascart, Christie, and WBchelaon ' * 

In their fourth chapter MNsrs Haftock find Wad* 
have set themselves the congenial task of explaining 
the standards at weight artd measure In jpgue In 
their owft country The desirability of a st&gl* m A 
uniform system of weights ftnd measures 
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neafliwJ an early stage of the existence of the 
Washington devoted much at^efUion 
W'-'&fp at^bt; and it was under ht6 dfreotfon that in 
1 ybr * cOttmnttea of the Senate entered upon a very 
ft® qppsklerAtion of the questions involved They 
reported hi favour of * decimal system, and recom* 
mendedth* adaption of a standard of length divided 
forth five Oqtitd parts, each of which would correspond 
to a foot, * No legislative action was taken, however, 
to" ‘give effect to thdse recommendations In *819 a 
oomtftktee of the House of Representatives submitted 
a report advocating that models of the yard, bushel, 
hud poMnd ; conforming to those in most common use, 
Should: be 1 made and adopted as the standard weights 
and measures qf the United" States This proposal 
also proved abortive The elaborate report prepared 
In ^ t8ai by Mr Secretary (afterwards President) 
\dam&v a warm admirer of the metric system, was 
likewise without any immediate effect The metric 
system was not seriously considered m the United 
States uhtil 1866, when the use of the system was 
authorised by Congress In 1889 copies of the inter- 
national metric standards were distributed by the 
International Committee to the various States which 
were parties to the Metric Convention The copies 
received by the United States were immediately 
adopted as primary standards, and in 1893 a formal 
drder of the Treasury ^Department recognised the 
international prototype metre and kilogram as funda- 
mental standards, and directed that the customary 
units, the yard, and pound were to be derived there- 
from 

Chapters vi , vil , and vin deal with the advantages 
which would be derived from the universal employ- 
ment of the metric system in commerce, manufac- 
tures, and medteme The authors admit having a 
bias in favour of this system, and they make out a 
very gqod case for its general adoption In the next 
chapter international electrical units are considered, 
and attention is directed to the benefits conferred upon 
electrical science by the introduction of the CGS 
system at the instance of the British Association 
The United States specifications for the practical 
application of the definitions of the ampere and volt 
were prepared by the National Academy of Science 
in 1895, in compliance with the provisions of an Act 
o t Congress These specifications, which are quoted 
tn* exienso on pp* a 1 1-315, differ in some slight re- 
spects from those prepared in this country about the 
same time by the Board of Trdde 
( A mast instructive chapter is the tenth, which re- 
late* to the construction and companion of standards 
Tfee Vatfjpug physical properties which should be 
possessed by primary standards are discussed, and an 
account ifi given of the different alloys which have 
beetle used m the construction of such standards The 
relative merits of line and end standards are next 
coftakteted, the method of ^ subdividing a scale by 
mqaihr of a dividing engine being well described 
U i* mentioned that at the International Bureau the 
graduation of a. metre into millimetres m this way 
occupies About sixteen hours ’ The footnote on p 226 
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quoted from Guillaume appears to contradict the 
statement in the text respecting the accuracy attain- 
able by this method, 

A very good description is given of the Comparators 
employed m the verification of standards of length, 
and the mode of using them is explained After some 
account of balances of precision, the British imperial 
standards of length and weight are described with 
ttfti&trations The name of Mr Chaney, the late 
superintendent of weights and measures, is misspelt 
on p 247, and the position which he occupied is m- 
Accurately designated as Warden of the Standards 
The latter office has been since 1878 an honorary 
adjunct to the permanent secretaryship of the Board 
of Trade 

, The chapter concludes with a simple and interest- 
ing explanation of measurement by means of wave- 
lengths of light Thi9 method was originally only 
applicable to the measurement of very short intervals, 
but Michelson has extended its application to lengths 
of any magnitude It is of great interest in metro* 
logy> since by making re-de terminations from time 
to time positive testimony may be obtained as to 
whether any variation is taking place irt the length 
pf a standard At the present day the permanency 
of bronze standards of length is regarded with 
suspicion by metrologists The authors refer on 
p 219 to the fact that many of the bronze copies of 
the British yard which were distributed to various 
nations and scientific institutions in 1855 are believed 
to have since undergone changes in length due to 
molecular rearrangement This casts some doubt 
upon the invariability of the Imperial Standard Yard, 
which is made of the same material The recent 
developments of Michelson ’s method afford a ready 
! means of*deciding this important question 

Some useful tables are appended, and a compre- 
hensive index brings this well-conceived work to a 
close 

ITALIAN SCIENTIFIC WORKS 

/ grartdt Trafort Alpitu By G B Biadego v Vol 1 
Pp xvi+ 1228, in addition to about 36 folded pages 
of tabular matter Vol n 30 large folded plates 
(Milan Ulnco Hoeph ) Price 45 lire (il ifij ) 
Opere matemattchc dt Francesco Bnosciu Vol iv 
pp ix + 4iS (Milan Ulnco Hoepli, 1906) Price 
ri 

I Motorx a 6 az By Vittono Calzavara Pp xxx + 
424 Manueli Hoeph (Milan Ulrico Hoepli, 

1906 ) Price 4 50 lire 

1 Motan ad Esplosione, a Gas luce e Gas poiero 
By Ing Fosco Laurent! Pp xii + 361 Manueli 

Hoeph (Milan Ulrico Hoepli, 1906 ) Pnce 4 50 
lire 

T HE opening of the Simplon tunnel amid a flourish 
of Italian trumpets was a fitting opportunity 
for the publication of a book dealing with this and 
other mountain borings That the author might have 
written a book on the Simplon tunnel alone is evi- 
denced by the fact that the part he devotes to this 

tunnel occupies the space of an average-size volume 
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But he wisely points out that the Simplon is Only 
one of a series of enterprises of the same kind, and 
uhile there have been improvements in the methods of 
working, as well as m the use of better explosives, the ( 
mertt of originality belongs more properly to what 
is commonly known as the Mont Cents tunnel ■ 
Tourists to whom the name Fr^jus represents a 
town on the Riviera will be somewhat surprised to 
find this tunnel described as the Galleria del Fr6jus, 
which appears to be its correct name. In addition to 
this, the St Gothard, the Arlberg, and other well- 
known tunnels, the author describes several minor 
borings not commonly noticed by tourists, but which 
possess points of special interest; for example, one at 
Lnveno, on Lago Maggiore The result 19 a volume 
of 1228 pages (excluding tables), and a second volume 
of plates, which form a striking contrast to the small 
Manueti Hoepli of the same publisher When we come 
to eighty pages of M Final Considerations,” we cannot 
hilp being reminded of the typical interminable sermon 
of our early days, and (he analogy is further increased 
by finding 115 pages of “appendix to the final con- 
siderations ” to follow But all the same, the author 
cannot be accused of lang-windodness There are a | 
great many details connected with the boring of a 
tunnel, such as the rate of progress through different 
rocks, temperature conditions, descriptions of the ( 
machinery and of the accommodation for the 
workpeople, which interest not only the engineer, 
but also the general reader, and it cannot be said 
that the author has encumbered his subject with un- 
important or uninteresting details to any appreciable 
extent The only exception we notice is that the tables 
of mean temperatures of such places as Venice, Alassio, 
and San Remo do not appear to have much bearing 
on the Simplon tunnel, under which heading they arc 
tabulated The text would have been handier had it 
been bound in two volumes 

From the same publisher we have the fourth volume 
of Brtoschi's works, comprising mainly papers con- 
tributed to the Lmcei Academy (1885-1896), the 
tomptes rendtts (1858-1878), and miscellaneous 
journals^ together with the preface and notes written 
for the Italian translation of Ca>ley*s “ Elliptic Func- 
tions ” The papers for this volume have all been 
edited bv Profs Francesco Gerbaldi and Ernest Pascal, 
and the volume is uniform in style with its prede- 
cessors In vitw of the rapid growth of mathemati- 
cal literature, one cannot help wondering, however, 
if it is desirable to publish collected works in such an 
irreproachable style This reflection is suggested 
partly bv the fact that though one or two English 
transactions have recently appeared with larger pages . 
than formerly, tfiev do not contain a corresponding 
increase in the number of words per page, though 
there is a groat increase in their weight And it 
should be the object of the purchaser to obtain 
Brloschi’s works, not merely to buy good paper and 
printing 

The serhfc of Manueh Hoepli, published in the form 
of pocket-books, numbered 900 volumes in April last 
Among the latest ones dealing with technical appli- 
cations of scieticfe we have before us two books on 
gas engines, both written by authors living in Venice, 
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and containing respectively 160 And r64'#ood&ifa. 
1 he objects of the books* as stated in thbpl^facee, aiftjf 
nearly identical Both authors point oot fhat whfte 
other countries have advanced greatly ^4^6 
and construction of gas engines, the subject re- 
ceived little attention in Italy GqrtotMtfy ^oughr 
Signor Cftlzavara, who is a gaft engirief^afty* 
about the question of gas than Signor The 

latter *s book is divided into three parts, the first deal- 
ing with the combustibles (illuminating gA* arid 
heating gas, or “ gas poviro,” aft It Is called in Italy), 
the second with gas generators, arid the thifidf with 
the gas engines themselves On the tothe^ hand, 
Signor Calzavara only devotes a single chapiter to 
the gas question This chapter Is, however, a k>ng 
one, and it must be remembered that he hfts written 
several previous books on gas and gas motors 
Other differences may be noted Thus Signor Cal- 
zavara gives a really full bibliography, while Signor 
laurenti’s book contain* more numerical data in the 
form of tables Signor Laurent! f oes into detail re- 
garding cams , the other authdr onf^ just refers to 
distributors without discussing the cam. Signor Cal- 
ravara considers that a “ poor gas ” engine, with Its 
own generator, cannot be used efficiently for 
latioris of less than 25 horse-power, Signor Laurenti 
fixes the limit at 15 horse-power fheae are the 
differences one would expect to find in two books 
written on the same subject*by different authors, and 
they show that anyone interested in the subject would 
derive undoubted advantages from having both books 
for reference G H B 

THE ATOMIC THEORY OF ELECTRICITY 
The hie 1 iron Theory, a Popular Introduction to the 
New Theory of Electricity^ and Magnetism By 
E F Fourmcr d’AIbe Pp. \xiii + 3ii (London 
Longmans, Green and Co , 1906 ) Price 51, net 

A GLANCE at the table of contents of this book 
is sufficient to show that it fills an acute want 
at the present time It attempts the consistent appli- 
cation of the" all-embraung electron theory in an 
elementary manner to the whole range of electro- 
magnetic phenomena In making this attempt, the 
author is to be congratulated both on the choice of 
his subject and the skill and originality he has dis+ 
played in accomplishing it It is a relief to find that 
the treatment, though popular, is to the point, and 
little or nothing is said of those vague and vast 
speculations As to the ultimate constitution of matter 
which have unfortunately become identified with the 
Syords 11 the electronic theory ** 

Few possess the necessary qualifications f#r a task 
which covers such a wide range of subject#, < and, so " 
far «s we know, this is the first time it haft been 
seriously attempted The book is therefore unique, 
and should prove o# value to the student, th£ teacher, 
and the investigator, Although, no doubt. It would 
be possible to go through the work pointing ^out 
where a fuller treatment of the subject-itjatter would 
have , been advantageous, this would v hardly be 
fair m the present state of the science, , We 
have rather to be grateful that a trustworthy gulden 
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10 the iHftoiy in its existing stateha3 pointed the way 
iia wk)* application in a great many cases. As the 
auttwr repeatedly points out, the logical consequences 
of the electronic theory are still very far from being 
worked out in many of the subjects dealt with, and 
thla tA*k offers a fine held of investigation, whkh 
nt$y ultimately lead to new results of the highest 
practical importance 

Probably nowhere is this more true than in the 
field oi electrochemistry, of which, however, the treat- 
ment is 1 somewhat superficial and unsatisfying 
Another topic* which fares even worse, and yet is dne 
of which much might have been, and ultimately will 
be, made, is the optical activity of carbon compounds 
What little is said is so misleading, for example the 
last sentence of chapter xn , that it should be either 
omitted altogether or considerably amplified In the 
malfi r however, the treatment is refreshingly clear and 
interesting 

Of course, it is to the explanation of th*at class of 
phenomena known as electromagnetic that the 
electron theory offers the greatest simplification 
Consider a phenomenon such as ** the spark on bteak 
due to the extra E M F of self-induction,” which is 
nothing but the electrical analogy of the water- 
hammer m a pipe when a cock is suddenly closed and 
the water stream stopped For water read electrons, 
and for pipe read conductor, and even a beginner 
gets a clear mental picture of the phenomena That 
all magnetic and electric phenomena are to be ex 
plained by definite motions and properties of the in- 
dividual electron is a simplification that may be ex- 
pected to ameliorate the lot of the future student 
considerably The electron theory provides for clic~ 
tncitv that clear mental image of the processes 
involved, without which physical theories stagnate 
and become metaphysical Nevertheless, the faculty 
of being able to think in more than one system Is not 
easily acquired, and it is doubtful, for example in 
hiagnetism, if anyone trained on the present* systems 
will ever really abandon them 
In addition to the topics already alluded to, chapters 
are devoted to th a electronic treatment of thermo- 
electricity, the Hall and allied effects, optical pheno- 
mena, the Zeeman effect, radiation, voltaic electricity, 
radio-activity, and the rlectnc discharge One chapter 
is devoted to a speculative effort, bold and imagin- 
ative, but logical, well considered, and unexception- 
able, on the similarity of the infinitely great pheno- 
mena of the cosmos with the infinitely small of the 
electronic universe Finally, a new system of elec- 
trical quantities is advocated, in which electricity, 
represented by E, ranks as a fundamental quantity 
with length, mass, and time * The author uses 
throughout the expressions “company of electrons,” 
“army^f electrons,” to represent respectively the 
E S unit (2930 million) and the coulomb {8 79 
trillions), and thus once for all reduces electric quanti- 
ties to a definite number of electrons 
Different readers* wtU no doubt derive qiost benefit 
from different chapters according to their individual 
knowledge of the subjects referred to, but the book 
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may be recommended to all interested in the progress 
of physical science Dr G. Johnstone Stoney, whose 
portrait appears as a frontispiece, contributes a pre- 
face to tlie work. F S 
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Manual of the New Zealand Flora By T F, Cheese* 
man Pp xxxvi + 1 199 Published under the 
(iuihority of the New Zealand Government (Wel- 
lington J Mackay, 1906 ) 

The number of botanists who have contributed towards 
a knowledge of the New Zealand flora during the last 
forty )«ars is remarkable, especially when it is recog- 
nised ibat their labours followed on discoveries made 
I by earlier explorers and collectors of eminent repute 
I Banks and bolander, Colenso, Sinclair, and Hooker 
' are a few of the early botanists whose work was 
1 collated in the ” Handbook of the New Zealand 
Flora,” compiltd by Sir Joseph Hooker and published 
in 1864 Since that date, besides Colenso, Thomas 
Kirk stands out prominently as an energetic collector 
and author, he collected not only throughout both the 
mam islands, but also visited several of the adjacent 
groups Owing to his extensive acquaintance with 
the subject, in 1894 he was commissioned by the 
Government to prepare a flora of New Zealand, but 
the work was only half completed at the time of his 
death three years later lhe task was subsequently 
entrusted in 1901 to Mr Cheeseman, who has contri- 
buted numerous papers on new species, on the floras of 
Three Kings and Kermadec Islands, and on special 
methods of fertilisation in various genera The wis- 
dom of the choice is seen in the exhaustive and careful 
compilation now published 

The arrangement follows the plan of Hooker’s 
earlier work, and to students of British botany ac- 
quainted with Bentham’s “ British Flora ” this 
manual presents a familiar disposition 
Turning to the subject-matter, as the result of the 
last forty years’ work the computation of ferns and 
flowering plants has risen from about one thousand 
to nearly sixteen hundred spccies—exclusive of those 
naturalised— spread over 382 genera With regard to 
orders the predominance of Composite is natural, but 
the flora is unusually rich in ferns and species of 
Scrophulariacea?, and poor in species of Leguminosae 
The number of species in some of the genera is very 
large, amounting to forty-three in Celmisia, of which 
all arc endemic with one exception, Veronica shows 
eighty-four pocics, of which, in contrast to our con- 
ception of the genus, seventy-one form shrubs or small 
trees The flora contains many curious plants and 
unique associ itions that have bet n graphically de- 
scribed by Dr L Cockayne, but from a systematic 
point of view the most extraordinary fact is found in 
the enormous proportion of endemic species, amount- 
ing to nearly three-quarters of the total 

In working through a flora of such vast dimen- 
sions and containing so many exclusive species it 
will be comprehended that Mr Cheeseman has 
accomplished a task of no small magnitude, and from 
the critical notes accompanying the technical diag- 
noses an idea is obtained of the wide knowledge and 
judicious discrimination that he has brought 10 bear 
upon it The author and the New Zealand Govern- 
ment are both to be congratulated on the successful 
completion of the work 

Evidence of incorporation of the latest discoveries is 
found in the new genus Townsoma and various new 
Species The author has provided in the appendices a 
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svnopsis of orders arranged according to Engler’s 
syllabus, a summary of naturalised plants, and a list 
of native names 

Stde-Ltghts on Astronomy and Kindred Fields of 
Popular Science Essays and Addresses , By Prof 
Simon Newcomb Pp vH + 350 (London and New 
York Harper and Brothers, 1906) Price 7$. 6 d 
net * 

In bringing up to date and publishing in book form 
this collection of essays, which have from tirttd to 
time appeared in various American journals, Prof 
Newcomb has provided us with a volume which Ib at 
once interesting and instructive The range of sub- 
jects is a wide one, extending from a discussion of 
the question, M Can We Make It Rain? ” to the flying 
machine and the structure and extent of the universe 
The chapter on the making and using of a telescope 
should prove interesting to anyone who uses thisv 
instrument, whilst “ The Fairyland of Geometry ” will 
provide food for thought for many hours to those 
amateur astronomers whose acquaintance with the 
science has been restricted to observation onlv 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Naturx* 
No notice ts taken of anonymous communications ] 

Radium and Geology 

In considering the influence of radium on earth history, 
it appears to be generally assumed that the radium detected 
everywhere in the surface materials of the earth Is an 
original constituent of the igneous rocks An entirely 
different view has been lately pressing Itself upon me I 
put the view forward mainly because I think there are 
difficulties 111 the way of accepting the original or primary 
nature of the radium in rocks These objections I first 
briefly state 

The original nature of the radium cannot be maintained 
without at the same time assuming the presence of the 
associated uranium to make good the radio-active decay 
Now it is easy to show that if such uranium existed grave 
difficulties arise from the facts of solvent denudation 
The ocean which receives the dissolved rock materials 
must be in an entirely different state from what is 
observed Even assuming geological time as only a very 
few million years, the quantity of radium now in the ocean 
should be much greater than has been observed If the 
river supply of dissolved rock materials had been sustained 
for only some soxio* years, the sea-salt should possess a 
richness twenty-five times as groat as the ascertained 
amount 

In stating this I make the assumptions — which I think, 
however are not easily evaded — that radio-active substances 
are removed from the land along with other mineral 
matter, and that, along with radium, brought mto river 
water on the break-up of rock minerals, the postulated 
uranium is also carried to the ocean On these assump- 
tions we can arrive at an approximate estimate of what 
shoqld be the existing stfite of the ocean on any possible 
estimate of geological time 

#We do not require accurate figures We are only really 
concerned with their order of magnitude I take, in the 
first place, the Hon R J Strutt’s estimate of the radium 
In sea-salt, stated to be approximate only The quantity 
is o.t5Xio- u grams per gram From this there myst be 
in the ocean about fix jo* grams I assume the oceanic 
mass as is68xio i4 jprams On Dr Boltwood!s result for 
the value of Xfyear)- 1 for radium, to maintain this quantity 
thefts must m jpome way be brought Into the ocean 
1 78 x 10* gram* of radium per annum 
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I now turn to the approximate river supply, JbWA 
Sir John Murray’s Estimate of the total v&umq Of 
water and the dissolved matter therein*, wtflh wntytift' 
enter the ocean, The dissolved matter,' miftiA & 
5 1 x io u grams* If we suppose tha matttr m 
tb possess the Jpean radium content of thoJgMqii^ 
as determined By the Hon R* J StruR, thgt?*, 
grams per c*c, (and the application of this number caxt h* 
justified on data at our disposal), we find th*£ JWft 
of radium enter the ocean annually from the- wfc$li»*qjf r 
land It will be seen, in the first place, that this quantity, 
unless the uranium enters along with it, is pet nearly 
what Is required to maintain the oceanic rqdtom at Ita 
approximate precept value , but If, on the other bartfi, thp 
associated uranium enters dfong with the radium, In pXJP* 
years there would be such an accumulation of uranium in 
the ocean as to account for the existing amount of radio nt. 
But we have not to deal with 800,000 years* ihgaotogk*! 
time was but a few million years, and Solvent denudation 
had progressed as here assumed, the facts as regards 
oceanic radium would be entirely different from the 
observed facts, even allowing a wide margin Of error ki 
all the data involved In too X to* years there ^should be 
019 x 10- *• grams of radium per gram of sea-salt. I 
neglect the* rate q( decay of uranium, as this rate fnvolves 
periods of the order of thousands of millions of years* 

Is there any way of evading this difficulty? If we 
assume the uranium to be in sortie wav caught In the 
sediments, And so brought again ihto dfy land, wp must 
expect to find a concentration to occur in them ; but the 
facts are the other way The average radium content of 
the sediments appears to be less than half (axio-* 4 ) that 
of the parent igneous rocks, and is, in the case *>f the 
detrital sediments and on the assumption of the original 
nature of the radium, presumably what remaJps be- 
hind with the less soluble constituents of the parent 
rocks Nor can se suppose the uranium retained In the 
soils, for then we must face a still more extraordinary 
concentration of radium, whereas the soils are apparently 
poor in radium ff it is supposed to be concentrated In 
the rocks beneath the soils, difficulties have to be faced 
with other heavy metals And in this case, of course, ex- 
amination of the surface rocks tells us little as to the 
radium-content of the deeper lying rocks, save that these 
should contain much less We are observing, in fact, 
the concentration products of &bout a mile and a half deep 
of parent rock removed by the wear and tear of geological 
time, and know not the depth to which these predicts 
extend But such a continued accumulation on the land 
Is hard to comprehend It appears to me that the simplest 
conclusion is that there is no associated uranium generally 
distributed throughout the surface materials of the earth 
I of course do not refer to the ore bodies, thermal springs, 
&C Again, in certain igneous masses uranium undoubtedly 
exists occluded in the minerals, whatever history we may 
ascribe to it * 

But if there is no associated uranium. Whence comes 
the radium everywhere distributed over the surface Of the 
earth * It cannot be from volcanic sources These are 
entirely too local in their Influence Nor yet cait we sup- 
pose It to reach the surface, as arts in general do, by 
means of fissure veins, &c These, ag*lb, are quite local 
In their influence Irideed, the Hon R L Strutt points to 
examples Of this in the case of the uranium deposits, thfc 
adjacent igneous rocks were not abnormal In their radium 
content 

By a process of exclusion, if for no other reason, we 
are, I think, justified Irt considering the possibility that the 
radium is picked utftby the earth in ltd motion through 
space The probable source would be the tqn There 
are, in point of fact, many arguments in support of this 
view besides that by exclusion The fairly uniform dis- 
tribution over the earth’s surface at onee finds explan- 
ation, The pteked-up radium 'probably fto&trf in the atmo- 
sphere for a tong time, and ultimately Is helped downwaqdf 
to the surface by rain and show, anq*olhpr meteorological 
conditions ’Once upon the surface of the land* percolating 
waters will carry it to all depths to which such waters 
penetrate^ It has many thousands of years for Us travels 


NATURE 


295 


v f*m;ARY 24, 1907J 

■ ^ .r.' ^ — >,.» , .. 


Its' rfdlo-activfty die* out We would pxpect that 
toe more traperVlous mineral substance# would show the 
ledft Junount Quart* Is without radium, m the Hon* 
R. 1 Strutt shows by hit determination* 

> tnofcs appears to he no Improbability that matter in 
tolnb to/ quan dttes might reach us from the Aun Here ^e 
hre Observing the most minute traces If the observations 
are Correct as to the velocities of solar ejections, ft would 
ft fej days to bring solar matter into the orbit of 
Hie earth The suh -spot- weather connection may possibly 
tavdlfvedt as Well as the phenomena of atmospheric 
ridKHtctfyfty* although doubtless emanation from radium 
already accumulated on the surface and in the soils is 
mhlnly responsible for these Utter effect# Whatever may 
be a# to the value of such subsidiary evidence* it 

appearr# hi if only by looking to such an extra-terrestrial 
Wgin of radium can we evade the difficulties connected 
with toe associated uranium We are evidently *not com- 
pelled to assume that the radium received upon the earth 
carries with it the equilibrium amount of uranium, although 
doubtless we may expect that some uranium Is also 
received, u 

It 1* possible to arrive at & rough estimate of the amount 
of radium reaching the earth if we assume the annual 
oceanic supply of radium la mainly extra-terrestrial, and 
that a state of radio-active equilibrium with the average 
rate of supply has been attained In effecting this estimate 
we deduct the annual river supply from the supply required 
for maintenance of the radium concentration of ihe oceart 
The result is an annual supply to the ocean of 177x10* 
grams If this supply is received uniformly over the 
oceanic area, about 12 5 milligrams enter over each square 
mile per annum This result ih probably excessive, as it 
assumes no uranium to be in the ocean or received from 
extra-terrestrial source 

If it U permissible to apply to the land area the mean 
figure deduced for the ocean, we can ascertain the depth 
to which the observed radium content of the sedimentary 
rocks would be maintained at Its present value It is but 
tnflmg^-about ten metres As I have indicated above, 
however, the received radium will be washed from the 
surface soils and earned into the denser and more retentive 
rocks The due proportion is doubtless carried to the sea 
on the break-up of the rocks or by percolating waters 
We are no longer In difficulties on this score J Jol\ 

Trinity College, Dublin, January 6 

F S — A small quantity of radium will almost certainly be 
carried to the land along with wind-borne sea-salts * From 
Pierre’# measurement# of the latter on a coastal rainfall 
of 60 cm , 1 find that about three thousandths of a milli- 
gram per square mile (1 2X10-'* grains per sq cm) per 
annum will In thii way reach coastat countries This 
small quantity will not complicate the problem unless there 
1# associated uranium, and unless, further, this latter sub- 
stance accumulates in the rock# In this case the rock# 
of coastal countries might m course of time come to have 
a higher content of radium than interior continental rocks 
But, I repeat, the supposition that uranium will con- 
tinually gather in the rocks and never follow the usual 
channels of escape sevens very Improbable 

Much remains for Investigation, naturally arising out of 
Mr Strutt’s fertile work Rain-water should be syatem- 
atfoaJly examined, due allowance being made for wind- 
borne radium carried from the sea, * I have begun such 
observations, but they will necessarily demand time and 
care if toev are to be of Value In the hope of getting 
further fight on some of the points at issue, 1 have the 
rockfe of the Simplon Tunnel and certain of the deep-sea 
oOrex under examination J Jotvi 

Jbmtary iff 

<* 

Green Sunset Colours, 

Trt* green sky described by Mr Colima in Natuhx of 
JaJhsai** 3 (P **4) was evidently an unusually brilliant 
exampfe of fte grien tint# often seen in a sunset Sky As 
I have not seen any explanation of the phenomenon, it 
may possibly be of some interest to give the following 
attempt at one 

The colour of the sky at any time is made up of two 
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components A, the light from the upper regions, B, that 
reflected from the small particles in the lower air The 
A component is always blue, and its spectrum shows a 
deficiency in red and yellow rays Its light passes between 
the particles, and therefore forms a background upon 
which they are projected The spectrum of the B com- 
ponent it variable When the sun u well above the 
hdraon the light is white, and the variations in the deep- 
ness of the blue of a clear sky are due to differences m 
the relative proportions of A and B As the sun nears 
th^ horizon the B light begins to lose it# more refrangible 
rays, and the absorption extends towards the green and 
yellow as the sun goes down 
Now if we take two equally brilliant spectra, out out 
the red, orange, and yellow from one, and the violet and 
blue from the other, and then mix the residues, we shall 
obviously have all the colours necessary to make white 
light with a double allowance of green An eye receiving 
the whole wilt see pale green This, I take it, Is the 
origin of the green colours of the sky The A comgpnent 
is deficient in the less refrangible rays, which are sup- 
plied by the fi component, and the two spectra overlap 
jn .the groen, showing an excess of that colour 
Occasionally, but rarely, the two are exactly comple- 
mentary over a limited stretch of sky, and then white 
patches are seen amid the colours of the sunset which 
are easily distinguished from clouds They shade off on 
one side into tints of green where the spectra overlap, 
into yellow where the B component is in excess, nnd into 
blue where the A light preponderates 
When the sky is clear it is no umommon thing to see 
a considerable expanse of green, shading on the one side 
into pale temon-yellow where the ovtrlap of the spectra 1$ 
considerable, while on the other side it shades through 
a narrow border of silvery tint where the balance is exact 
into a delicate rosy hue where there is a general deficiency 
In the central rays 

Green tints are by no means always to be seen and l 
think the foregoing explanation Shows why — their pro- 
duction depends upon such an adjustment between the 
brightness of the two components that they shall be 
approximately equal The white patches are rarer still, 
as they require exact equality in brightness nnd correct 
apportionment of colour Arthur W Claydkn 

5 The Crescent, Exeter 


, Ultra violet Fluorescence of Benzene 

From my observations on the emission of light by canal 
rays ( Ann d Fhys , ai, xoi, 1906, Physik Zettschr , 
7 t 355* 190b), I have concluded that absorption of light in 
a band spectrum (running towards the red) produce# fluor- 
escence Hartley and others have Stated that benzene has 
a banded absorption spectrum in the ultra-violet , adopting 
that principle, I conjectured that benzene had an ultra- 
violet fluorescence I have confirmed this By the follow- 
ing method — The ultra-violet rays from a mercury lamp 
by W C Iferaeus (Hanau, Germany) fell vertically upon 
& diluted solution (o 25 per cent ) of benzene In alcohol, 
and the fluorescence light emitted by It horizontally was 
analysed by a quartz «pectrograph In the spectrograms 
obtained there appeared, besides the mercury fines, a group 
of four strong continuous bands situated in the ultra- 
violet between XX 271 and 314 mm , these bands run towards 
the red end of the spectrum, and the heads have the wave- 
lengths 272, 280, 283, 29a mm 

As Hartley has shown, the absorption spectra of the 
benzene derivatives are produced by an alteration (both in 
intensity and spectral position) of the simple benzene 
spectrum , such an alteration is produced by condensaticm 
and substitution According to our principle, the same is 
true for the fluorescence spectra of the benzene derivatives. 
The question as to the relations between chemical con- 
stitution and fluorescence Is thus reduced to the question 
of tHe relation# between chemical constitution snd absorp- 
tion, and banded absorption must be explained ' nth regard 
to the fact that it is coupled with fluorescence There may 
also be drawn from the above result some conclusions 
about the constitution of the benzene ring 

J Stark 
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THE KINGSTON EARTHQUAKE 

\i7HEN Port Royal was destroyed by the great 
VV earthquake of 1692, some of the surviving 
inhabitants took refuge on ships, others moved across 
the haven to a place called Kingstown or Killscown, 
where, in huts made of boughs, exposed to the heavy 
rains and in close proximity to hundreds of dead 
bodies in the bay, they “ died miserably in heaps ” 
Port Royal was rebuilt and maintained, as a naVal 
station , its successor, as a* place of business, was 
founded the following year at Kingston, and by the 
earthquake of January 18 has now met with a 
similar, though fortunately less complete, destruc- 
tion 

The two earthquakes differed considerably in 
intensity In 1692 the whole island suffered 
Scarcely a house in any part of it was left standing 
By numerous land-slips, the mountains were stripped 
of vegetation and altered in form The earthquake 
of that year was one of the first order of magnitude 
The most remarkable fact about the recent shock is 
the very limited area of damage Kingston seems to 
have suffered most severely The more important 
buildings are ruined, and few, if any, houses have 
escapecf some injury Port Rotal, six miles to the 
south, and St Andrew, witbtn five miles to the 
north, have shared to a great extent in the ruin, but 
outside a radius of ten or twelve miles from Kingston 
the loss to property is small Some houses in Spanish 
Town, eleven miles to the west, are said to be 
damaged, while Tort \ntomo twontv-eight miles to 
the north-east, and Holland Bay, thirty-eight miles 
to the east, are almost unharmed 

brom the small area of excessive damage and from 
the rapid decline in the intensitv of the shock, it may 
be inferred that the focus was situated close 1 6 
Kingston and at no great depth below the surface 
Partly to the proximity of the focus, partly also to 
the sandy or gravelly nature of the ground (for earth- 
quakes are always more strongly felt on loose, friable 
beds than on hard, compact rock), wo must attribute 
the destructive energy of the shock That, in its 
initial power, the earthquake was inferior to those 
of Valparaiso and San Francisco is clear from the 
smallness of the meizoseismal area, and also from 
the comparatively slight disturbances recorded at 
the observatories of VVashington, Shide, and Edin- 
burgh 

The onset of the shock was sudden, there being no 
warning tremors or sound For thirty-six seconds 
the motion was like that felt on a ship in a choppy 
sea AH observers agree that the movement was 
chiefly vertical It is said that objects jumped from 
the ground, and this if it be true, shows how violent 
was the shock and how close was Kingston to the 
focus In many places the ground is fissured, the 
electric-tram rails arc twisted, and the waiter supply 
pipes are partially damaged — all indications of a 
neighbouring focus The direct line of cable to Colon 
is broken about three miles from the shore, pointing* 
either to a displacement of the ocean-bed or to a 
submarine land-slide — probably to the latter, for there 
were no marked seismic sea-waves on the south side 
0/ the Island, 1 and the shipping in the roadstead and 
harbour are unharmed The subsidence of the battery 
at Port Royal and the sinking of the shore at 
Kingston show that the superficial beds, at any rate, 
have undergone Important changes of level 

Whether these changes be due to bodily displace- 

1 A wxalUd '* tidal wave was obwrved on tbe north mda of lha inland 
rTt U tuM thet Anoaa Bay wan Inundated and that hoo««n were »w-pt 
away No tintft toontkmad, and If the nea w»ve* w«r4 of naumi^ oriain, 
we should expect to fcttt of ftliptkr reports trope Port Antonio and other 
adjoining harbours 

NO. 1943, VOL 75] 


ments of the crust, to mere shifting of the surface 1 * 
beds or to both is by no means clear, When the 
island yvas surrendered to English forces In 1655, die 
spit, called the Palisadoes, wmich now terminates irt 
Port Royal, was discontinuous, and the end re- 
sembled one of the quays or small island* outside 
the harbour Bv 169a the gap was bridged by a bar 
of sand During the earthquake of that year a por- 
tion of the spit, a quarter of a rtule in length ► 
suddenly subsided, so that only the chimneys upper 
parts of houses that were not overthrown appeared 
above the water The harbour 4?f Port Royal also 
sank, so that the streets akmg the harbour-side 
afterwards lay at a depth of /com four lo eight 
fathoms Yet the depression of the ground itself at 
Port Royal' and in other places was not supposed 
to exceed a foot 

1 here can be no doubt from the evidence^ above 
described that the seismic focus was situated, in part 
at least, almost vertically below the haven between 
Kingston and Port Royal, though a portion of it may 
have extended ns far as three miles to the south of the 
coast It is also probable that the Port Royal and 
Kingston earthquakes originated roughly within the 
same focus 

'] he West Indian region is distinguished by those 
steep surface-gradients which c f aracterise areas of 
great instability Jamaua, irt lointnon with Porto 
Rico and the south of Haiti, lies along a v rust- 
ridge, which towards the west is prolonged into the 
mountains of Honduras, while it is separated from a 
corresponding ridge constituting the island of Cuba, 
by the subm irine depression of the Bartlett deeps 
To the cast, the Jamaican and Cuban arcs unite in 
one main ridge which bends round to overlap the 
curved line followed bv the volcanic islands of the 
Lesser Antilles These form the north and east 
boundaries of the great deeps of tht Caribbean Sea 
On the south Jie the mountain ranges of Venezuela 
&c , which, as we know from the deslructivt earth- 
quakes of Cumana in 1709 and 18^3 and of Caracas m 
1813, are still in the st ige of vigoious growth 
Towards the west, and connected with the West 
Indian series, arc the central American chains, also 
studded with volcanoes, and in parts frequently visited 
by vioknt earthquakes In this West Indian region 
^as elsewhere, it is not unlikely that the mountain 
arcs have a tendency to press forward on their outer 
and convex side, and to subside towards the interior 
of the arcs The movements along the line of the 
Lesser Antilles certainly suggest a slipping westwards 
into the Caribbean deeps In Jamaica, along the 
northern boundary of that sea, the movement may be 
more complex, the northern side of the Jamaican 
ridge having a tendency to move northwards and 
forwards towards the Barttett deeps, whilp On the 
south there is a continued subsidence and slip- 
ping towards the Caribbean Sea Of such in- 

termittent slips, the Port Royal and Kingston 
earthquakes appear to be some of the latest manifest- 
ations 

So far as I am aware, there is no evidence of that 
intense crushing that was so conspicuous a feature 
of, say, the Japanese earthquake of 1891 Extension 
rather than compression was manifested nt 1602, for 
at Port Royal one whole street, in which many houses 
were left standing, was said to have been doubled in 
width by the earthquake There is much evidence to 
favour such a view in the case of the Kingston earth- 
quake— the extremely local character of the destruc- 
tive shock the snapping of the cable to the south, 
and the minor character of the disturbances registered 
by distant seismographs 

Chariss Davison 
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A PICTURESQUE HISTORY OF DACCA ' 

^pHIS very interesting and picturesque historical 
X ^itory portrays the dwellers m the land where 
tfta two great waterways of eastern India* the 
Brahmaputra and Ganges, unite before the) fall into 
the Bay of Bengal It tells how they and their fore- 
fathers have by their persevering industry, ingdnuitv, 
and commercial ability made Dacca and its adjom- 



and Assamese, ^et always when allowed to manage 
tt» own affairs in peace rose again to be a busy and 
prosperous manufacturing city 

The early history of these successive towns is trace 
able Ih the annual popular religious festivals of the 
country The two chief of these are, first, the 
Jamastami, held on the 23rd of the lunar month 
Srabon (July-August), as the birthday of Krishna, 
tutelary god of the weavers of the incomparably fine 
muslins which had enriched the merchants of Dacca 
and its predecessors when weaving was the chief in- 
dustry, and, secondly, the Nangul- 
hundhi plough (nangul) m iking 
festival of Cheit S (March-April), 
of which an illustration is here 
reproduced Both are admirably 
described in this book, but it is 
the last which creates the greatest 
and most universal popular 
enthusiasm, as being the birthd iv 
of the land and of the plough 
which tilled the fields of cotton 
whence the Dacca muslin was 
woven 

The plough-god of the feast is 
Parasu-Kama of the two-bladed 
axe (parasu), whose first birth story 
was framed in western India by 
the fire-worshippers who made the 
household and altar fire their 
national god In the Mahabhuritn 
be is the great-grandson of 
Bhrigu, the father of fire, whose 
son Richika, the fire-spark (richi), 
begot from the two sacred mother 
fig-trees the Ban van and Pi pal, 
whence the altar fire was engen- 
dered, Jama-d-agm, the twin 
(jama) fires (agm) His wife was 
Renuka, the flower-pollen (renu), 
son was Parasu-Rama He slew his mother with 
his two-bladed axt, the two lunar crescents of 
the waxing and waning moon * md this story tells 
us in symbolical language that hfe was born as 
the generating seed to bt ploughed into the eirlh 
When his flower-mother died In his history, as 
told in this book (pp 295-8)* he fled to the source 
of the Brahmaputra to obtain pardon of the sin 
of matrickte, and there God changed his i\c to a 
ploughshare, which cleft the mountain and made 
a way to the sea for the holy river In his western 
Indian legend he is said to have madfe the sons of 
the fig-tree rulers of India by conquering and slaying 
its Haiheya masters, who survive in eastern Tnd J a as 
the Mughs, who gave their name to Maghada, now 
Behar They were the first settlers in the Gangetic 
valley, and In the history of Dacca always attacked 
and robbed its people when they were unable to pro- 
tect themselves, and their successors, Parasu-Rama N 

1 “The Rom»ttc« of in Bimtern Capital By V B Bradley Birt 
Pp* X+349* (bopdoA Smith, Eider and Co , 1906 ) Price ra/ on 
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sons, ploughed the cotton fields which fed the looms 
of the Dacca weavers Like the Kurmis who first 
grew cotton in the black soil of western India, they 
covered the country with water-tanks lake those made 
bv the road- and lake-making Sen king 0 allal Sen, 
whose capital, Rampal, took its name from the 
plough-father Rama, whose sons peopled the Indian 
river valleys before the later traders, whose god was 
Krishna 

The early history of the union of the farming, 
pastoral, and artisan founders of the Indian nation 
is told in the Gond poem the Song of Lingal, the 
Lmga god It says that Lingal united them as 
subjects of the Tortoise (Kush), which in the primitive 
national geography supports the earth floating on the 
ocean The races thus united weie the Nuga- 
Kusbikas, who with thur suctessors, the Ikshvaku, 
sons of t He sugar cane (iksha), laid the foundations 
of Indian society lhe N^gas were the Hoiheyas, 
whose empire, wdien they were conquered by the 
Mahrihtas in 1740 ad, had shrunk to the Naga 
counfucs of Nagpur and Chutia Nagpur in Central 
India The hushika were the sons of the Rusha 



PPgnm* buhing In the Sacred River during the NanguMjundhl Fratival Trom 'The Romance 
of an fc astern Capital 


and thur fifth 


grass sacred to Krishna, the black antelope god and 
it was with it that in their ritual hi* national earth 
altars on which milk libitions w'ero poured were 
thatched, ind thi lr Prast ira the magic rain-com- 
pcllmg wand borne by the high priest, was made of 
Kusha grass 1 h< se altars wire by the Ikshvakus, 
who offered inunal sacrifices, thatched with the bough* 
of a new saired hg tree, thi Plaksha or Pakur (Ficus 
tnfti tona), and their Prastara was made of \shva- 
vala (Satcharum spontaneum ), wild sugar-cane grass 
I he Kushika m image rite, winch united each wedded 
pair by binding their hands together with Kusha 
grass, still survives among the Chasas and Koch 
Rajbunsis, the chief cultivators of Oussa md t astern 
Bengal, and nuny other trading castes 
The artisan and trading offspring of these pioneer 
races ruled Rampal when its kings were, at t hi dost 
of the age when Buddhism was the prevailing re- 
ligion of India, the P ils Hiey belonged to thi 
Subarna Bhamk clan, of whiih many of the richest 
merchants md bankers of Dacia are numbers and 
which claims descent from the Nag 1 Rishi and 
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Kashyapa, the Kushika father Also their successors, 
tie Son kings, who restored the Hindu ritual and 
made Sonargaon their capital, are shown by their 
name to belong 1 to the Subarna Bhaalk clan 
The later kings of this dynasty became tributary^ 
to the first Mohammedan conquerors under Bukhtiyar 
Khdiji, and were finally dethroned by lughral Khan 
and Balm, Emperor of Delhi, and his successor, 
Aila-uddin, made Sonargaon and its territories the 
eastern province of Bengal Its subsequent history 
tells of the rule of successive viceroys, their rebellions 
and wars with the Delhi emperor, ending with the 
conquest of Bengal by the Afghan king Sher Shah 
and his clan, of whom the last ruler was Jsha Khan, 
the converted Hindu His marriage with the Hindu 
Sons Bibi, his successor, and his submission to Man 
Singh Akbar’s general whom he had worsted in 
single combat, furnishes one of the most stirring tales 
here told The storv then tells of the building of 
Dacca by Jchangir s viceroy, Islam Khan, in 1608 
a d , and of the generally troublous rule of the 
viceroys of the Emperors Jchangir, Shah Jehan and 
Aurungzcbc, in whose reign Dacca enjoyed twenty- 
five years of exceptional prosperity under Shaista 
Khan, Shah Jehan ’s first cousin, and unile bv 
marriage to Aurungzebt, who married Shaista Khan’s* 
niece Under his rule the English came to Dacca, 
and the story of their early struggles and final con- 
quest of Bengal is most ably told in this book The 
introduction of English mnehine-made cloth and 
English thread ruined the muslin trade of Dacca, and 
made it first an indigo mart and afterwards what it 
now is, the centre of the Bengal jute trade 

y F Hewitt 


PLAST L1FF 1 

U NDER the somewhat indefinite title “ How Ferns 
Grow,” the author refers mainly to the changes 
that occur in the succession of leaves from the cotyledon 
of the sporehng to the mature leaf of the sporophyte 
It w suggested that m addition to the possibility of 
tracing phytogeny by means of ontogeny, a knowledge 
of the successive stages is ltkely to be of importance 
in the determination of species and varieties These 
idea* are not, however, followed up, nor does the 
author offer the deductions that would be expected after 
the examination of a large number of seru of young 
plants From the illustrations jt appears that a reni- 
form shape char icterises the t irliest leaves of Pellaca 
atropurpurea, and the juvenile leaves of Onoclca sen - 
vibihs are somewhat sumlar, also the early leaves of 
the hart's-tongue and the walking fern, Camptosorus 
rhtzophyllus , show similarity But the figures given 
and the number of species examined are too few to 
permit of much, if any, generalisation 
Books on plant life are becoming numerous, too 
numerous, and yet books on the subject suited to the 
special requirements of different schools are not obtain- 
able Of the various books written for children m 
elementary schools, the 41 Study of Plant Life, ” by Miss 
Stopes, is quite the most logical and intelligent that we 
have seen 

Beginning with the physiology of the plant, the first 
object Is to show that a plant Itves 7 that It breathes. 


1 “ Hot Faro* Gtw By M Mounn Fp vil+156, (N«w York 
K«&ry Hoft and Co. London Geo Bell and Sons, 1906.) Pries ia/ 6d 
net 

u Tbs Stody of Plant Uf« for Young People By M C S topes. Pp. 

xii+sos (London d# La Mors Pre*n, 1906 ) Price 91 <W net 
- “Plant Ufa Studies In Gardsn and School By H F, Jonss Pp 
»i+*6o (Londgte Methuen and Co , n d) Pries 3/ 64 
“ The Romanes or Plant Life ’ By G F Scott KUiot Pp, 360 
(London Ssslsy and Co., *907 ) Price 54 
“ Ths Grssn Gateway _a Pasp into ihs Plant World " By F G Hemib 
Pp *1+138 (London * Tfis Country PrsM, n d ) Frtea 3 s nst 
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eats, grows, and moves These functions are severalty 
made apparent by simple experiments that can for tf>e 
most part be carded out by children, and are explained 
with due care to impress their significance The 
parts of the plant body find their uses are then 
cussed, and this prepares the way for thq. dcsdripdott* 
of their more marked and common modification*, The 
fourth part briefly enumerates the characters of the five 
great clashes of plants Passing to the consideration of 
plants in their homes, typical plant formations are de- 
scribed, and finally it is indicated how a botanical 
survey is made and plotted, 

rhe foundation of the book is laid in the first part, 
treating of the plant’s vitality, where the argument is 
well set out The only suggestions that occur are of a 



Vitoria Regia in * public pork in MfanetoU R«dUcetlTrom *6 LUut- 
1 ration is “ Tbc tKomnnco of Plant Life. * 


the fuchsia or Fupalortum adenophotum , rather than 
the vine for root pressure* directing attention to the 
necessity of setting up a large number of culture solu- 
tions, &c Throughout the book it will be found th*t 
' the information is essentially clear and practical, the 
-specimens selected for study easily obtainable, and 
the arrangement well balanced* While the figures 
generally are good, the plates illustrating water-plants 
and bladder- wreck are specially clever reproductions , 
altogether the book provides an admirable presentment 
of botanical instruction for children 
“ Plant Life,*’ by Mr H C Jones, in contrast with 
the last, provides a series of notes on suitable work for 
nature-study classes 

It is divided into two portions, the first referring to 
plant life in the garden* the second to plant Ufe In thfe 
school The former includes chapter* on twigs* bufb 
beds, insect fertilisation, uoderground'^tem* and roots* 
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Creeping plants, aiui other modifications Strange to 
say, modifications ot flower form are omitted except 
[n the occasional notes" The second is a physiological 
course dealing with the energies of the plant This 
is more pysttemacic in arrangement, and the experi- 
ments are tersely explained, but no new ideas or special 
hints are offered The methods suggested for setting 
up some of the experiments are by no means the m#st 
practical* to mention only the growing of a seedling in 
a funnel, or extracting chlorophyll by boiling the leaf 
fh alcohol over a Bunsert flame >As an indication of 
observational and experimental work that can be per- 
formed with simple apparatus, the book will be found 
serviceable, and the appendix contains a useful liHt of 
plants for growing 

-Mr Scott-Elliot brings to his subject an extensive 
knowledge of the ways of plants, and the instinct of 
imagination that enables him to appreciate the 
romance connected with the facts he has collected He 
relates, however, no tales so fascinating as the accounts 
one has need of the adventures of collectors in quest 
of orchids or other rare plants, nor is any attempt made 
to depict that most attractive of all phases of plant 
life, the tropical forest The author has selected most 
of his scenes from non-tropical regions, except where 
h« writes of mangrove swamps and deserts The 
various relationships between animals and plants, 
specialisations of flowers, fruit and seed, and of the 
plant generally are among tfie subjects treated and 
economic botany receives a due share of recognition 
There is no want of variety in the book , in fact, the 
fragmentary nature of the subject-matter constitutes 
its chief defect, and much of the information whets 
the appetite for more The author has, we think 
produced his best results where, as in the sketch 
contrasting ancient and modern Britain, he pursues a 
continuous topic 

As a compilation of curious facts about plants, spiced 
with occasional grains of humour and light caustic, 
satire, the reader will find much of passing interest and* 
not a little that is worthy of closer attention The 
best illustrations represent economic scenes, but a more 
romantic^ subject is shown in the picture reproduced 
on the preceding page 

There are various ways of appealing to the youthful 
Ygitid, that adopted by the author of 11 The Green Gate- 
way ” being to arouse interest by copious allusions to 
magic, fairy work, and jewels Although fairy tale- 
maybe useful to stimirfate the imagination, it is doubt- 
ful whether they form a suitable medium in which to 
portrav science A tree and its parts form the central 
subjeet of the book, byt It is probable that children will 
be most interested in the tales of the animal inhabitants 
and visitors of the tree, that are attractively described 
without reference to fairies and magic 


PROF A F W PiULSEN 

is with great regret that we chronicle the death 
df Prof Adam F W Paulsen, which occurred 
in Copenhagen on January u Born in 183^ q* 
Nyborg* in the island of Funen, Paulsen studied at 
the University of Copenhagen, in which town he sub- 
sequently held the position of professor of physics at 
the Lycee In 1884 he was appointed director of the 
Danish Meteorological Institute, one of the most 
tinportant official meteorological positions, in view of 
the fact that the Danish Institute is responsible for 
the meteorological organisations of Greenland and 
Iceland, He was* also a member of the Permanent 
International Meteorological Committee 
Among Prof Paulsen’s most important scientific 
labOUrt murit be reckoned his researches on the aurora 
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borealis His nth ntion was first actively directed 
towards this phenomenon during his stay at Gothaab 
in 1882-3 as he id of a scientific expedition sent out 
by the Danish Government The question of the 
aurora remained one of absorbing interest to Paulsen, 
and in 1899-1000 he obtained from the Government 
the means for equipping an expedition to visit Ice- 
land for the purpose of stud) mg the spectrum of the 
aurora with the aid of modern photogriphic methods 
At the comparaUvilv advanted age of sixtv-six years 
he assumed personal comm ind of the expedition, and 
brought back with him some highly interesting 
results He read a brief iccount of these before the 
British Association at the Southport meeting in 1903, 
which he attended as a member of the Permanent 
Internation il Meteorological Committee 

As director of the Danish MeUorological Institute, 
Prof Paulstn w is the head of that me teorological 
organisation of which the at 01 of observation lies 
noart st to the North Pole He never ce tsetl to point 
out the mtim lit connection whith exists b t\y<cn the 
ineteorologu il conditions of Grttnlind md heland 
and those prevailing over Europe, and it is Urgel) 
owing to his efforts tint after mm\ y< irs of dis- 
cussion and negotnijon Inline) hits it length been 
brought into lelt graphs lummuim iliou with Europe 
The daily service of inr Unrologu il messigts w'huh 
was established shortly befote his cb ath is likely to 
prove of gre^t v due both m t hi pi it tie if matter of 
forecasting ind m the stud\ from tlu st i< ntific point 
of view of the perm mi nt hclimljt low-pressure 
system and its influence on the w* ith< r of north- 
western Europf 

Prof Paulsen was a f tmilnr figure 11 intern itional 
scientific meetings where his chirm of m inner, com- 
bined with great accur ic\ of judgment md a clear 
mode of expression, undirtd him d sirvullv popular 
His last visit to this icmnlrv occuntd in the summer 
of 1904, when fie attended the uncling of the Tnter- 
n itional Asvoci itron of \e tchmus is d fe gate of the 
Royal Dmish Sot it H of Sciences 


NOTES 

At the annual meeting of the British Stir rue Guild to be 
held at 4 p trf on Mondav next Jamnry 2S, at the Mansion 
House untlrr the presidency of the Lord^M t)or, the Right 
Hon R B Hnlduu will dr liver an iddress in relation to 
the work of the Guild Other spi ikers will probably be 
the Hon and Rev F l yttrlton, Sir Dmd Gill, Sir 
Wm Mather Sir Ihnrv Rost op Sir Philip Magnus, M P 
Prof McldoU Mi A H iworth MP, Mr Moselv, and 
Mr V erney 

Wf regret to see the announcement that Miss Agnes M 
Clerke, the giftpd author of several well known works on 
astronomical subjects, died on January 20 at the age of 
six \-four \ears i he first important work on astronomy 
written by Miss Clerke wan the “ Popular History of 
Astronomy during the Nineteenth Centuiy," published m 
188^ Other works of outstanding merit are “ Ihe System 
of the Stars” (1890) and “Problems in Astroph\ sics * 
(1903) Her command of language and n qn rnihnce with 
astronomical literaiure were extraordinarv and empowered 
her to produce books distinguished by literary finish is 
well as bv scientific value Miss Clerke was i most in- 
dusirious lomptler of methods and results of istronomical 
investigation Jhe “History of Astronomy ’ was her 
most valuable contribution to srnnlifii filciulun and her 
later Works, though marked bv the sum inspiring style 
dealt with the more special aspects of istrophysics In 
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reading these works, it is impossible not to feel regret 
that an enthusiasm so great should have lacked the 
advantage of a laboratory training, which would have 
enabled Miss Clerke to estimate the real value of the 
various researches successfully recorded “ No one writing 
a history of modern astronomy,” says a correspondent of 
the Timer, 14 can fail to acknowledge the great debt owVd 
10 the masterly array of facts in her 4 History ’ No 
worker in the vast field of modern sidereal astronomy 
opened by the genius of Herschel and greatly widened by 
the application of the spectroscope to the chemical and 
physical problems of the universe lacked due recognition 
by Miss Clerke, who performed a 9 it seemed no other 
writer could have done the work of collation and interpret- 
ation of this enormous rmss of new material, ever point- 
ing the way to new fields of investigation, often by one 
pregnant suggestion swetping aside a whole sheaf of 
tentative conjectures and indicating, if not the true line 
— for in many cases the truth is yet to seek — at least a 
plausible and scientific line well worth pursuing M 

Thf Rotharnsted experimental Station (Lawes Agri- 
cultural Trust) has received a donation of aooof from 
the Permanent Nitrate Committee, to be invested and 
added to the general endowment fund of the station A 
donation of one hundred guineas has also been received 
from the F<rtiliscr Manufacturers 1 Association During 
the past summer the station entered into occupation of iht 
44 James Mason” Bicteriologic d Laboratory the gift of 
Mr J F Mason M P The society for extending the 
Rothamstcd experiments, which was formed to obtain 
funds wherewith the experimental station might enlarge 
the scope of its work and initiate further agrir ultun 1 
investigations, has further received during the past veir 
subscriptions and donations amounting to 240? Furthi r 
subscriptions are still urgentlv needed to secure a more 
adequate staff, and may be addressed to the Secretary of 
the Rothamsted Lxperimental Station Harpendcn, Hert 
fordshire 

A Rkuter message from The Hague, dated January 22 , 
reports that 7 wave has destroyed the southern coast of 
the island of Sunalu, near Sumatra The island of Simula 
has nearly disappeared Violent earthquake 1 shocks have 
occurred daily ^ 

A Reuter telegram from Vyernyi (Turkestan) states that 
the eclipse of the sun on January 14 was not observed 
there owing to cloudy and foggy weither 

Tub second National Poultry Conference will be held on 
July 9-1 1 at University College, Reading The honorary 
secretary of the conference is Mr Edward Brown, ia 
Hanover Square, \V 

Dr H R Miu has been elected president of the 
Royal Meteorological Society for the ensuing year, and 
Mr F C Bayard and Mr H Melhsh secretaries of the 
society At the annual general meeting of the society on 
January 16 Mr Richard Bentley, the president, on behalf 
of the members of the council, presented an illuminated 
address to Mr William Marriott m recognition of his 
services as lecturer 

The annual general meeting of the Iron and Steel 
Institute will be held on T hursday and Friday, May 9 
and 10 The annual dinner will be held — under the presi- 
dency* of Sir Hugi* Bell, Bart —in the Grand Hall of the 
Hotel Cecil on May 10 The council will shortly proceed 
to award Carnegie research scholarships, and candidates 
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must apply before February 38* t’he awards wifi be 
announced at the general meeting 

The Explosives in Coal Mines Order of December 17, 
1906, has been issued by the Home Office In the form of 
a pamphlet of sixty-six pages (price 4}d ) It contains 
full details of the composition of the fifty-eight explosives 
the use of which is permitted m unsafe collieries if certain 
specified conditions be observed 

The pipe line conyeying petroleum from Baku to the 
Black Sea has been completed It is 550 miles long, and 
is capable of passing 400,000,000 gallons of oil yearly. 
Another important oil-pipe line has been built for trans- 
porting Texas and California petroleum across the Isthmus 
of Panama It is 8 inches in diameter and fifty-one miles 
long 

On Tuesday next, January aq, Prof A C Seward will 
commence a course of two lectures at the Royal Institu- 
tion on 44 Survivals from the Pa9t in the Plant World,” 
and on Thursday January 31, Major P A MacMahon will 
deliver the first of two lectures on 44 Standards of Weights 
and Measures ” The Friday evening discourse on 
February 1 will be delivered by Sir Atmrdfch E Wnght, on 
44 The Methods of Combating the Bacteria of Disease in 
the Interior of the Organism ” 

The thirl>-eighth general meeting of the German 
Anthropological Sonetv will be held in Cologne in August 
next It is proposed that this meeting should be con- 
stituted an international congress, and the Cologne 
Anthropological Society has issued a cordial invitation to 
fellows of the Anthropological Institute and others in- 
terested in anthropology and archaeology to attend the 
congress It is further proposed to arrange a tour of two 
or three weeks in the Low Countries and France to take 
place after the congress During this tour places of the 
greatest interest from an anthropological point Of view 
will be visited In case a section of the visitors would 
prefer to make a tour in Germany, the authorities state 
that they will consider the possibility of carrying out any 
proposition ihiy may receive A complete programme will 
be published very short!} Meanwhile, fellows of the insti- 
tute and other students of anthropology and archaeology 
who would like to attend this congress are requested to 
communicate with the secretary of the Anthropological 
Institute, 3 Hanover Square, W 

The Faraday Society, the object of which is to promote 
the study of electrochemistry, both pure and applied, and 
also the study of chemical physic*, is endeavouring to 
develop this latter side in the hope that the physical- 
chemical Work done in this country may be published in 
its Transactions instead of being published in Vanous 
Journals, and much of it abroad With this object In view 
the society held a meeting on January ij to discus* the 
electron theory as applied to conduction in electrolytes, 
and on Tuesday, January 39, there will be a meeting at 
which a general discussion on osmotic pressure will take 
place Prof Armstrong Will be in the chair, and the Eari 
of Berkeley will exhibit and describe his apparatus for 
the direct measurement of osmotic pressure Mr W, C D 
Whetham will speak on indirect methods of measuring 
osmotic pressure, Dr T & Lowry on osmotic pressure 
from the standpoint of the kinetic theory, and a paper by 
Prof Kahlenberg Is expected upon the bearing of oemotie- 
pres^ure experiments upon the conception of the nature of 
solutions The society invites all who are Interested in 
the subject 10 be present The meeting will be held, as 
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u*u4t| in the library 6 f the Electrical Engineers, 9 * Victoria 

Street, $,W 

A WcpPTit)N and exhibition of recent progress In science 
*ra* IfUd by the New \ork Academy of Sciences in con- 
junction with the American Museum of Natural Hlstorv^n 
December ?$ and 29, 1906, arid, for the benefit of the 
public, the exhibition was continued daily until January 14 
The 351 exhibits were arranged In eighteen sections, cover- 
ing nearly every department of natural knowledge, and 
the exhibition as a whole was a tribute to the organising 
powers of the managing committee The New York 
Academy of Sciences is one of the oldest among American 
societies, having been established in 1817 as the Lyceum 
of Natural History It embraces all branches of science , 
its «cope In fact, is similar to that of the older European 
societies Its publications have long been familiar to 
readers of Naturk Its membership includes a maximum 
of fifty honorary members elected from representative men 
of science throughout the world more than 200 corre- 
sponding members, who are expected to communicate thi 
results of their researches to the academy from time to 
time, and the active and associate numbers Active 
membership is not restricted to spcculists, but is open to 
those who take a general interest in science Fellows are 
chosen from among the active members in recognition of 
scientific attainments or services 

A dfputation representing the Inf mts Health Society 
waited upon Mr John Burns M P , Prisident of the 1 cc il 
Government Board, on January 17, with reference to the 
supply of sterilised milk to infants Several local authori 
ties have recently established depflts for the supply of 
Sterilised milk for Infant feeding The opinion has been 
expressed that in so doing the authorities have exceeded 
their legal powers, and Mr Burns has therefore ml ended 
to introduce a Bill to legalise their Action The Inf inis’ 
Health Society, believing that sterilisation is of doubtful 
value, and that refrigeration is preferable, asked th it 
before sterrfisation was sanctioned an investigation should 
bi made by a committee of experts which it is proposed 
to form Sir Thomas Barlow, Sir I auder Brunton, and 
Mr Mavo Robson having detailed the views of the society, 
Mr Burns in reply said that he knew that sterilisntioi 
was not the last word m dealing with the problem of the 
milk supply, and at present he saw no reason why a 
choice should not be given between the two methods of 
srerlhsatJpn and refrigeration, and why he should not 
embody m his Bill the power being given to local authori 
ties to sterilise milk With regard to the* investigation of 
the question by n joint committee, he would be glad if 
such a committee would communicate to him the results 
of their investigations 

friR valuable collection of British and foreign Alg c 
made by Mr E M Holmes, of the Pharmaceutical Society 
ha* t through the genero&itv of Mr W Ilham A Cadbury, 
been acquired for the botanical department of the Uni- j 
ver^itv of Birmingham The collection 19 a very large 
one, including about 13,000 specimens, and constituting 
th? produce of more than thirty vear$ of Mr Holmes’s 
activity as a collector The British portion of the collec- 
tion is of exceptional value, owing to the singularly prolific 
nature of Mr Holmes *s personal investigations* When In 
commenced his work thirty-five years ago there were some 
400 fpecies of British marine Alga known There are 
now about 750 , and 225 of the new species wer? distributed 
by Mr Holmea himself, in eleved fasciculi Of these* 
twenty-five sets only were issued, an4 with three or four 
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exceptions those sets were acquired for national collec- 
tions or British or foreign universities As some of the 
best collecting grounds of the past, such as those near 
Weymouth, Plymouth, and Falmouth have been in large 
measure spoilt by extensions of building areas, the difficul- 
ties in the way of making a complete collection are of 
increasing magnitude, while three or four of the speci- 
mens included in the collection arc unique The foreign 
portion of the collection is as compute as could have been 
made tn the period, and includes authentic sets sent out 
by all the best known nlgologists, such as Harvey Agardh 
Bornet 1 huref Crouin, Ferguson and others Here also 
not a few of the specimens are types having been used 
iys the basis of published specific descriptions As Mr 
Holmes hid long plannee^ that his collection should be 
fitted for public rather thin private ownership exceptional 
care his been taken throughout in respect of display and 
mounting, ind different species or different varieties are 
in no rase included upon the same sheet donor also 

states as a condition of gift, that the collection shall be 
accessible to ilgologists generally for any purposes of 
serious study or of reference 

British sen fisheries and more espc<idl\ those of the 
North Sea, form tht sibiect of an instructive article in 
the January numhi r of the Quarterly Rci'uw After a 
survey of the icsults of earlti r mvcstig idons the author 
discusses those of the list three or four yeirs which are 
based on much mon prc<is< inform ition th m was avail 
able in the case of the former Stirling with the axiom 
that a givi n area of the set cm nourish only a limited 
amount of fish, it is poinfid out that if the methods of 
capture till more he tv 1 lv on one kind thin on another it 
is quite probable th u vduubh ^pfias m n lie largely dis 
placed by inferior ones This seems to be the condition of 
affairs in the Noith Sen where the worthless dab is in- 
creasing at the expense of the plaice Possibly the remedy 
for this is the introduction of young pluce Subsequently 
in discussing the excessiw destrut I ion of young fish which 
undoubtedly take? pi ice the qut stion is r used wheihi r 
th 1 * has really any markid rff«ct on the idult popula 
tion certainly it does not appear to do this in the case 
of the herring Be this is it nny, it m , nis cii ir that the 
Grimsby supply is 1 irg» ly maintain! d by drayymg on 
immature fish Admitting this, it his yet to be proved 
that the destruction of young plaice is not the consequence 
rather thin the cause of th< depletion of the grounds If 
this be so, it follows ih it the undersized-plaice problem 
must be considered from 1 fresh standpoint — the expedi- 
tion that by checking the capture of young fish the sea 
will be replenished being obyiouslv untenable Apart from 
the grave condition of that of the North Sea the author 
expresses tin opinion that the condition of British fisheries 
generally was never better than at present Obviously, 
however interference of some kind must eventually be 
necessary m nearly all ca*es and if this bn so it is of the 
utmost importance that our knowledge of th( fishery 
problem in all ats aspects should be made as nearly as 
complete as possible while prosperity lasts The Govern- 
ment is, therefore, urged to increase rather than slack* n 
its effort* and support 

In connection with the preceding note it may tx 
mentioned that there has been recently install'd in the 
central hall of the Natural History Museum an 1 vhibit pre- 
pared by the Marine Biological Usouiiion Plymouth to 
illustrate the growth of plane and pollack, and the methods 
of ascertaining the ages of individual specimens of each 
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In the case of the former, the age estimate is made by 
counting the annual rings of growth in the ear-bone or 
otolith, whereas in the latter the scales are employed for 
the same purpose Enlarged photographs of these struc- 
tures in the two species are exhibited 

The Colonial Office has just issued a report of the 
advisory committee of the Tropical Diseases Research 
Fund for 1906 This committee was constituted in July, 
1904, and consists of Sir 1 Barlow, Sir M Foster, Sir 
P Manson, Sir R Moor, Surgeon-General Bransfoot, and 
Messrs Holderness, Lucas, and Read, with Sir West 
Ridgeway as chairman The revenue of the fund for 190b 
amounted to 3000/ , and was made up of contributions 
from the Imperial Govtrnmtnt, Govern nent of India, 
Rhodi <; tructii s, and \ mous Colonial Go\crnments The 
expenditure consisted of a grant of 500/ to the Liverpool 
School of Iiopical Medicine, of iooof (o the London 
School of 7soi to the University of London, and of 500! 
to the Rov'd Society I he report includes summaries of 
work done during 1906 Mr I eiper, the* helminthologist 
of the r London School, has nwstigated the life history of 
the Dracunculus tnrditiaisis , or guinra-w>rm the cause 
of t disease widely disseminated in tropn d Afnca 1 he 
embryo, after h wing the human bod\ develops into 
larvae, which enter the body of a sn ill fresh-water 
crustacean of the genus Cyclops The larv e do not spon 
tuneously leave the C vclops, but if the crustacean be 
treated with o 2 per cent hydrochloric acid it dies and 
the larvae ire awakened into activity and ip< 1h s 
suggests that rmn^ is infected by swallowing water con- 
taining infected Cyclops, and by feeding monkeys with 
infected Cyclops guinea worm infection wus produced Dr 
Wenyon describes a new spends of spirochsete of the 
mouse, and summaries of inv< stigations on the value of 1 
arsenical prep irations in sleeping sickness and on other 
subjects are also given 

No q of the ht'iiJ Bulhitn, completing the volume for 
the past year, contains a list of marine algae from Corea, 
by Mr \ D ( otton, and decade of new orchids named j 
by Mr W L Rolfe Mr W B Hemsley communicates 
i note on a new fruit from Uruguov, about the sirc and 
shape of a v< rv small apple, having an agreeable taste 
and smd to pos^fts remark tblc digestive pioperties The 
plant belongs to the SapoUiete, and receives the name of 
Poutena sua^ts Short notices of the dve substance known 
us barwood, now rcfirrod to Ptcroearpus Soyauxit, and 
varieties of the Chinese drug, “ huan-ch’),” furnished by 
species of Astragalus, are contributed by Mr J M Hillitr 
and Mr E II AVilson 

A paper on the planting of high moorlands appears m 
the Transactions of the Royal Scottish Arboriculture) 
Society, vol xx , part i , wherein the writer, Sir John 
Stirling Maxwell, advocates a Belgian system of utilising 
the turfs cut out from the drains as mounds in which to 
plant out seedlings A variety of Pintu montana , grown 
largely m the Pyrenees, is mentioned as* a tree that 19 
likely to grow well on high moorland Dr R S 
MucDougall contributes an entomological article on the 
life-history of the large larch sawfly, Nematus ertchsoni t Mnd 
Mr E S Grant describes a method of trapping the pine 
weevil Hylobtus aWtis A useful set of measurements 
radicating the Increase during fourteen years of a larch f 
crop growing at Murthly, Perthshire, is given by Mr A 
Murray, and a table for the amount of creosote absorbed 
by various timbers is furnished by Mr W B Havelock 
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In the Journal de Phywgue for December, *906, H* V* 
Schoop describes experiments for <tetertnintrt$ the llritor dt 
flow in electrolytes and the distribution of Currents In 
accumulators The method consists fcn Using ■■Aft 1 analyser 
formed of two electrodes of spongy platinum piaefed dose 
together and connected with a galvanometer ? when the 
electrodes coincide in direction with the equipotent^al Hpw 
no deviation is shown In ibis way the line# of f;he‘ field 
are capable of being plotted, and a further experimental 
mu hod enables the intensity of the current to be found 
at different points s 

Ir has betn shown bv Lord Rayleigh that there are 
certain cases in which an oscitlfttlon cm be maintained 
or intensified by a periodic force of double Us frequency, 
as, for example, a stretched string excited by A longitudinal 
force of half the period of lateral vibration In the 
Quarterly Journal of Mathematics, 148 (1906), Mr Andrew 
Stephenson extends this result by discussing cases In which 
the ratio of the frequencies, instead of being >, is one 
of the numbers 1, J,4, §,&c t tc a fraction having a as 
its numerator 

'V 

I\ the Manchester Memoirs, 1 (100 ), 8, Mr R F 
Gwvtlur discuss the range of StokeVs pi$gressive waves 
of finite amplitude By studying the paths of th$ fluid 
particles, the author shows that the class of Wave in 
question is capable of indefinite prop igation with uniform 
velocity , moreover, the motions of the particles cab be 
determined, within a certain range, to any required degree 
of accuracy by means of senes There is a limit to the 
height of the waves when tht ic profile shows a finite 
Angle at me crest, and this " highest wave” is the same 
at that investigated bv Mitchell in 1893 

Tiie interest taken by American mathematicians in what 
29 done in other count™ s is well illustrated by Prof Virgil 
Snyder’s short article on the mathematical tripos of 1906 
in ihc Bulletin of the American Mathematical Society for 
December, 1906 I he article contains un outline of the 
general characteristic* of the various part* of tha tripos 
and the number and subject matter of the papers jn each 
part It is illustrated by specimens of the papers re^ 
printed by permission, one in applied mathematics from 
the first four days, one in pure mathematics from the 
higher part of part 1 , and one on divisions 11 -Iv front 
part it Reference is made to the fact that in part 1 the 
4 riders” generally have only a very distant connection 
with the bookwork 

The 44 Notes in Mathematics ” edited by ProL MoVlfcy, 
form a pleasing* addition to the dry details of clasi-Ust* 
and time-tables published in the Johns Hopkins Umverslgr 
Circular, 1906, No 9 3 he note* in question deal 

the linear relations among the minors of symmetry 
determinants, by Dr A B Coble r the use of a special 
type of rational curve (the De Jonq wires curve) for the 
illustration of binary syzygies, by Mr A E Landry , 
curves with a directrix, by Mr Clyde S Atchison, And 
a Jiotc on the determination of multiple points of rational 
algebraic curves, by Mr H Ivah Thomsen These notes 
bear testimony to Prof Morley’s activity in organising 
university research, more especially seeing that th* 
American Journal of Mathematics is aUo issued under his 
editorship by the Johns Hopkins thre*s 

A record has been set up In Bendigo tor the greatest 
depth at which gold has been found, gold ore having been 
struck in driving a cross-cut at 4x54 feet at the Victoria 
quartz mine The record find m depth previously Was held 
by the New Chum nune, ot 4936 feet 
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, Ws^Jiave received /rom Dr G F Kunx a collection 
pi papers 1 retetjng to the lilac-coloured spodumene, known 
sts kunxlto, from California lhw spodumene crystals 
art of Oxtraordinary aiee, transparency, and beauty, and 
the varkm* papers recording the remarkable dUtovery were 
noticed in Nature in 1903 (vot Ixvhi , p 460) * 

The magnificent collection of jaded e and nephrite pre- 
sented by the late Mr Heber R Bishop to the Metro- 
politan Museum of Art of New \ork hat, as stipulated 
Hi the £ljft, been duly catalogued The exhaustive cata- 
logue, of which only one hundred copies have been pre- 
pared, 19 described by Dr G F Kunz in the Bulletin 
of the Metropolitan Museum of Art, J90O It covers a 
thorough investigation of the subject. No copies were 
sold, the entire edition having been distributed amongst 
the important public institutions of the world 

Prqp W Galloway, who has invented many valuable 
improvements In mining methods and machinery, has 
devised an ingenious apparatus for automatically stopping 
and re starting mine waggons and recently read a paper 
describing the invention to the North of England Institute 
of Mining Engineers (Newcastle-upon-Tyne, 1906) The 
points at which this appliance can be most usefully 
employed are at the w< ighlng machine between the top 
of the shaft and the screens, and in front of the cage 
at the top and bottom of the shaft By it all the weigh- 
ing on the surface and the loading and unloading of the 
cages have been effected aufcynaticallv for upwards of a 
year at a colliery in South Wales 

At the Institution of Mining and Metallurgy a paper wa* 
l*ead on January 17 by Mr E A Smith on the assay 
of sliver bullion by Volhqrd's ammonium thiocyanate 
method It has recently been the practice to modify 
slightly the method of finishing the assay by adding 
sufficient ammonium thiocyanate to the check assnv to 
intensify the red colour of the ferric thiocyanate, and to 
use thrs colour as a standard of comparison Experiments 
described by the author proved that, bv finishing the assay 
la this way, a limit of accuracy of less than o 1 per 1000 
of silver can be obtained by Volhard’s method Working 
Hi the ordinary way, the limit of accuracy is 02 to 03 
per 1000 

Attrition was directed bv Mr Bennett H Brough in his 
lectures on perils underground (Journal of the Souety of 
Arts, January 11J to the fact that, whilst from time 
to time some terrible colliery explosion occurred claiming 
scores of victims at once, ev«ry*dav fatalities from falls 
of roof added up to a far higher total This statement 
is strikingly borne out by the Home Office tables of fatal 
accidents and deaths In and about the mines and quarries 
of this United Kingdom during the year 1906, of which 
we have received an advance proof The total number of 
deaths caused by explosions of fire-damp or coal-dust was 
fifty-four, and that caused by falls of ground was 547 
Of other deaths, sixty-eight were due to shaft accidents, 
339 to miscellaneous accidents underground, and" 135 to 
accidents on the surface Altogether there were 1 133 deaths 
from accidents as compared with 1159 In 1905 

MR P E Radley, of 30 Theobald's Road, London 
has compiled and published at one penny a booklet of 
64 pages dealing with metric and English weights and 
measures The publication may be regarded as a modern 
<r table book,'* and should serve to popularise the decimal 
system of coinage and weights a 9^ measures generally 
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Is the Times of January 15 Dr H R Mill gives the 
results of a preliminary discussion of the rainfall observ- 
ations of the British Isles during the past year The pro- 
duction of such a general summary in so short a time 
is at least a remarkable performance* and highly credit 
able to the British rainfall organisation , the preparation 
for final publication, after careful scrutiny, of some 4000 
records Will take about six months to complete Dr Mill 
states that the year 1906 was not remarkable with respect 
to annual rainfall 14 unless it be remarkable to coincide 
almost exactly with the average, the portions of the 
country which were unduly wet compensating for thoer 
which were unusually dry ” Ihis remark calls to mind 
one made by Dr Shaw, referring to the Weekly Weather 
Keport, at one of the recent useful discussions at the 
Meteorological Office, via that the average value was 
apparently one not very likely to occur The mean of the 
percentage figures given in Dr Mill’s diagrams shows that 
the general rainfall of England and Wales was exactly 
the average, while that of Scotland shows an excess of 
9 per cent , and that of Ireland a deficiency of 4 per 
cent The special monthly features were principalh a wet 
January and dry April in the south of England, a wet 
May in Scotland and the north of England , a storm With 
excessive lainfall in the south-east half of England on 
June 28, a very dry summer (with the exception of a wet 
August in Scotland), a wet October, and heavv snowfall 
near the end of December 

Wb have received a copy of the Januarv issue of Mr 
C Baker's (244 High Holborn) classified list of second- 
hand instruments Men of science and teachers who are 
requiring microscopes, surveying instruments, telescopes, 
spectroscopic apparatus, barometers, or other instruments 
or accessories will do well to examine this catalogue 

Messrs Rrynoids and Branson, I to , of I reds, have 
sent us a series of their recent issues of illustrated cata- 
logues of chemical and physical apparatus which they are 
prepared to supply Every requirement of the teacher of 
science and of the investigator Tppmrs to have been borne 
in mind in preparing the cat ilogues which are models of 
clear arrangement for easy refeience 

Messrs I ongmans, Green and Co have issued on 
abridged edition of the late Mr F W H Myers's 
* Human Personality and lls Survival of Bodily Death " 
The abridgment and editing have been done by Mr Leopold 
H Myers The original work was reviewed at some 
length by Sir Oliver Lodge, FR S, in our issue of 
June 18, 1903, and readers may be directed to the account 
there given of the line of argument followed by Frederic 
Mj <rs The price of the present book is iox 6 d net 

An address the 44 Modern Theorus of Electricity and 
their Relation to the Frankhman Theory," delivered in 
Philadelphia b> Prof E Rutherford at the celebration 
in April of last year, under the auspices of the American 
Philosophical Society, of the 300th anniversary of the 
birth of Benjamin Franklin, is published in the official 
word of the celebration In his address Prof Rutherford 
gave a comprehensive review of the development of th< 
conceptions which have been formed of positive and 
negative electricity from the time of the one fluid theon 
of Franklin to the present day, and bueilv bummarii»ed 
recent* views of the constitution of nntlir ftoin tilt stand 
point of the theory of electrons 
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OUR ASTRONOMICAL COLUMN 

The Proper Motion of Castor — Taking into account 
both iht true proper motion and the orbital motion of the 
system of Castor, Mr CrommUtn has determined a new 
v due for the proper motion of the centre of gravity of 
the $)*tem This new value is —00135s , -t-o*iao, and 
11 represents the fact* much more closely than those 
previously determined by Auivers and Ncwvomb respec- 
tively In fact, the latter would have become entirely 
trroneous in N P D , within a few ytars, for they were 
bawd on the assumption that the proper motion was 
umformh rcUllinear, whereas the orbital motion In 
N P D will, in a few jears, be entirely reversed It 1* 
interesting to note that the new value was obtained by 
taking into account the spectroscopic as well as the 
mcridian-observalion results, and that the mass ratio 
obtained bv Dr H Curtis, whtch shows that the mass 
of ai is *i\ times greater than that of as, is hereby 
confirmed (Monthly Notices R A S , December, 1906) 

I i\e IsrpssirY and Siectral Type — The results of an 
interesting investigation of compound lines shown on the 
stellar spoUrogi inis obtatmd at the Mills Observatory, 
Chile are published in No 5, vol xxiv , of the 4jfro- 
physical Journal bv Dr Sebastian Albrecht From the 
spcctrogrims of stars of different types it was found that 
certain compound lines give progressive differences in the 
determined radial velocities as one pusses from the type 
E to the t\pe Mb in the Harvard classification The in- 
vestigation showed that these differences are probably due 
to the variation of intensity rather than the presence or 
absence, of the same components of the blended line in 
passing from one stellar tvpe to another It also showed 
that considering the origins of the variable lines, the 
physical conditions in the stars os we pass from the F 
(Procyonian) to the Mb (Antarian) tvpe vnry roughly in the 
same direction as from the sun to the sun spots, a con- 
clusion confirming th it arrived at by Sir Norman Lookyrr 
(Proe Rov Soc , vol lxxtv p 53) m a paper which does 
not appi ir to have been noted by the America^ observers 
Who have since dealt with this subject 

The awkwardness of having an arbitrarily chosen cod*, 
instead of self-explanatory generical names, to represent 
stellar types, is sirikinglv illustrated in the present paper, 
where the readerN mind is constantly taxed In trying to 
remember the sigmfic ince of such signs as Ma, K^M F,G, 
md so on 

Nit icon IV T1IF Chromoshifri- — At the last meeting of 
the Royal Astronomical Societv Mr howler read u piper 
in which he demonstrated the probable presence of silicon 
in the chromosphere This clement was identified by the 
presence of two of its strong lines, A 63473 and A 63716, 
is well m irked lines in the chromospheric spectrum Both 
lines occur in the Eraunhofor spectrum, with intensities 
and characters aN and iNd/ 1 respectively, and the latter 
was ascribed to iron b\ Rowland, who failed to find an 
origin for the other Both ore prob ibly enhanced lines, 
and ire almost obliterited in the sun-spot spectrum 
(Monthly Notices, No 2 yol lxvn ) 

Variation of Waveihncths in the Solar Spectrum 
—Whilst discussing his 1901-6 observations of the sun’s 
rotation period Dr Halm discoyered a previously un- 
known ‘ shift *’ in tvyo of the spectrum lines employed 
The method used at Fdmburgh is that in which the differ- 
ence of the intcryal between certain solar and atmospheric 
lines at the sun’s centre and at the limb Is measured, this 
difference giving the “ Doppler ” displacement at the limb 
due to the sun s rotational motion Dr Halm found that 
this interval was not the same in 1906 as In 1901, and on 
analysing his results further he also found some indication 
of a three-year period in the variation, thus giving addi- 
tional confirmation to the existence of a short period In 
so!h£ phenomena sue h an found by Dr W J S Lockvor 
when discussing tfw relitions between solar and terrestrial 
meteorological phenomena Dr Hulm suggests that the 
1 shift ” discovered by him may be due to difference of 
prrssuie ( 4 ilronomtsche Naehnchten , No 4146) 
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MEETING OF THE AMERICAN ASSOCIATION 
AND ITS AFFILIATED SOCIETIES * 

'T'HE fifty-seventh meeting of the American Association 
* for the Advancement of Science and of the foctetie* 
affiliated with it was held at New York, N Y , during the 
recent convocation week (December 1906, to 

January a), under the presidency of the distinguished 
pathologist Dr Willt&m H. Welch, of Johns Hopkins 
University The meetings brought together a larger 
number of scientific men than ever before, ^and it is 
estimated that about 1800 scientific men and women were 
in attendance I he meetings for the most part were held 
in the compact group of buddings forming the Morning- 
side Heights property of the Columbia university, but 
the medical meetings of Section K (Physiology and nxperj- 
mi ntal Medicine) of the association, of the American 
Physiological Society, the American Bacteriological Society, 
and the American Society of Anatomists were held at the 
College of Physician* and Surgeons and at the Rockefeller 
Institute The Geological Society of America and 
Section E (Geology and Geography) met at the American 
Museum of Natural History, and the Botanical Society 
of America and Section G (Botany) met at the Botanical 
Gardens The opening meeting was held in Earl Hall? 
Columbia University when the retiring president, Prof 
C M Woodward, of St Louih, Introd ccd his successor 
Dr William H Welch Vn address Of wefltome was given 
bv Dr Nicholas Murra> Butler, president of Columbia 
University, to which Dr Welch responded* 

The address of the retiring president, Prof Woodward, 
was delivered at the Teachers’ College on Thursday night, 
December 27 190O and was entitled “ The Science of 

Education,” a pevuliarly apt topic for this meeting, since 
l new sfction, ‘ L — Education,” was founded at this 
time 

The addresses of \ ne-prcsldents, that ix, the chairmen 
of sections, were extremely interesting On Thursday 
afternoon Vice-president Ward, in his address before the 
Section of 7 ooiogy, used a* his subject “ The Influence 
of Parasitism on the Host ” , Vice-president McNair, before 
the Seotion of Mechanical Science and Engineering, spoke 
on “ Some Problems Connected with Deep Mining in the 
Luke Superior Copper District”, Vice-president Fisher 
before the Section of Social and Economic Science, spoke 
on the topic “ Why the Lai^scr-fairr Doctrine Failed ” 
Vice president Rice before the Section of Geology and 
Geography, spoke on M The Contributions of Amcnra to 
G< ology Vice-president Sedgwick, before the Section of 
Physiology and Experimental Medicine, spoke on “The 
Expansion of Phssiologj ”, Vice-president Ekhelbergcr, 
before the Section of Mathematics and Astronomy* hod as 
his title 11 Clocks — Am lent and Modern”, Vice-president 
Muber>, before the Seciion of Chemistry, spoke of the 
“ Education of i Professional Chemist }i Vke-president 
MacCurdy addressed the Section of Anthropology on the 
subject of “Some Phases of Prehistoric Archneolog) ” , 
Vice-president Crew, before the Section of Physics spoke 
on “ hart and Theorv in Spectroscopy *\ and Vice-presi- 
dent Smith, before the Section of Botany, under the title 
“ Problems in Plant Pathology ” 

One of the most interesting and important feature* of 
the meeting was the holding of a number of joint session* 
between different societies and sections For example, the 
afternoon of December 27 was devoted to a symposium 
under the auspices of Section K (Physiology and 
Experimental Medicine) at the College of Physicians 
and Surgeons on the subiect of protozoa fl * factor* In 
disease, a discussion in which both the pathologists and 
the botnnists joined On the following day a joint meet- 
ing of the Society of Zoologist* and the Sections of Zoology 
and Botany was held for the reading of papers on heredity 
In plant and animal breeding, and on that day Section K 
held a joint meeting with the Society of American Bacterio- 
logists There was also a general discussion under the 
auspices of the American Society of Naturalists on the 
cneral topic ” The Biological Significance and Control of 
tx “ On the same day a new Entomological Society of 
America was founded, with nearly 300 member*, and a 
public lecture was delivered under its auspices by Dr 
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Win M Wittier,, on “ fh* Polymorphism of Social 
Ihsetf*,” 

On Saturday, December 39, a general meeting and 
luncheon -wine given at the College of the City of New 
York, where lecture* were given on “ The Effort to Save 
Niagara^* by Dr John M Clarke, and 44 On the Indus- 
tries of Niagara,’* by Prof C* F Chandler In the after- 
noon a general meeting was held at the American Museum 
of Natural History to attend the ceremonies connected 
wltlfther unveiling of the busts of American men of science 
presented tp the museum by Mr Morris K Jesup Five- 
mmute Speeches of presentation were made by Dr H C 
Bumpus/ Hon Joseph H Choate, Dr S Weir Mitchell, 
the Representative of the German, Ambassador, Dr C 
Hart Merrlam, Dr N L Britton, Dr R S Woodwvd, 
Dr Arthur T, Hadley, Dr Hugh M Smith, Dr W K 
BrookS r and Dr H r Osborn A reception was given at 
the museuip In the evening by the trustees of the museum 
and the New York Academy of Sciences, with an exhibi- 
tion pf scientific progress by the academy, including a 
demonstration and short addresses 

The most important actions taken by council and by 
the association at the New York meeting were as 
follows — (i) The addition of a new section to the associ- 
ation, vie Is — Education , (2) the change of the title 
Section H from 44 Anthropology ” to 44 Anthropology and 
Psychology’*, (3) a standing committee of fifteen on 
seismology was appointed, (4) a Darwin memorial com- 
mittee# of ten was appointed to consider the manner in 
which the association may suitably commemorate the 
fiftieth anniversary of the publication of the first edition 
of “ The Origin of Species,’* and this committee was 
authorised to moke overtures to the British Association 
in order to ascertain whether joint action in this matter 
cunnot be taken fa) the permanent secretary was 
authorised to publish hereafter in the official programme 
of th* association all the programmes of all the 
affiliated societies, whether holding joint sessions with the 
sections of the association or not , (6) Section E and other 
sections desiring to do so were authorised to hold a summer 
meeting during the summer of 1907 , (7) a memorial was 
presented to Congress urging the passage at the present 
session of the Bill creating forest reserves in the White 
Mountain region and in the Lower Appalachian region 

In accordance with the policy adopted of recent years, 
the general committee chose as the place of next meeting 
the city recommended by the last general committee 
nnmelj, Chicago, and recommended to the next general 
committee that the meeting of 1908-9 should be held in 
Baltimore A cordial Invitation was received from the 
president of the University of Chicago, from the Field 
Columbian Museum and from the Major of the city, and 
also from the president of Johns Hopkins University, of 
Baltimore The alternation of eastern and mid-western 
meetings appears to be, on the whole, satisfactory, although 
the eastern meetings have been much more largely attended 
Chicago, however, is d great scientific centre, and is so 
easily accessible by rail that the next meeting bid* fair to 
be a large one 

The officers elected for the Chicago meeting were as 
follows —President, Prof E L Nichols Cornell University, 
Ithaca, N Y , vice-president and chairman of Section A 
(Mathematic* and Astronomy), Prof E O Lovett 
Princeton University, Princeton N J , vice-president and 
chairman of Section B (Physics), Prof Dayton C Miller, 
Case School of Applied Science, Cleveland, Ohio, vice- 
president and chairman of Section C (Chemistry), Prof 
H* P Talbot, Massachusetts Institute of Technology, 
Boston, Mass , vice-president and chairman of Section D 
(Mejfianleal Science and Engineering), Prof Olin H 
Lapdreth, Union College, Schenectady, N Y , vice-presi- 
dent and chairman of Section E (Geology and Geography), 
Prof J P tddingi, University of Chicago, Chicago, 111 , 
vice-president add chairman of Section F (Zoology), Prof 
K B Wilson, Columbia University, New York, N Y 

viCte^>reSident and chairman of Section G (Botany), Prof 
C E, Besj^ey, University of Nebraska, Lincoln, Neb , 

vide-president and chairman of Section H (Anthropology) 
Dr Frans Boa*, American Museunr^of Natural History, 
Central Park, New York, N Y , vfce*presldent and chair- 
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man of Section I (Social and Economic Science), Dr John 
hranklin Crowell, r, o The Wall Street Gazette, New 
York, N Y , vice-president and chairman of Section K 
(PhytiQlogy and Experimental Medicine), Dr Ludwig 
Hektoen, University of Chicago, Chicago, 111 , viccnpresi- 
dent and chairman of Section L (Education), Hon Elinor 
Brown, U S Commissioner of Education, Washington 
DC 


SOME RECENT WORK OF GEOLOGICAL 
SURVEYS 

E Summary of Progress of the Gcologtcal Survey of 
the Untied Ktngdom for 1905 (London H M 
Stationery Office, 1906, price is ) contains new information 
regarding the granites of Cornwall and the results of sub 
terranean vapour-action on their flanks lhe associated 
elvan-dykes are now recognised as cutting the granite, 
and not aa offshoots from the more coarsely crystalline 
mass 1 he Ordovician beds of South Wales are being 
divided into zones, under the care of Mr Strahan We 
may note that the spelling 41 Llandilo ’* Is officially 
accepted At the same time, the Coal-measures of South 
Wales continue to receive close attention , and Messrs 
Gib«on and Cantrili describe the progress of the search 
for coal beneath the Penman and Irias of the English 
Midlands Mr I left’s account of the Lewisian rocks that 
have been recognised within the area of the Moine gneisses 
In northern Scotland shows that the ancient intrusiv# 
gneisses are accompanied by still older rocks of sedimentary 
origin, which have been metamorphosed b\ them Follow- 
ing Dr Peach, the occurrence of an unconformity between 
this older complex series and the Moine gneisses is re- 
garded as extremely probable (pp 103, 10b &c ) Mr 
Howe furnishes a summary of the work done in the 
museum at Jermyn Street on the samples of road-metal 
tested in Mr I^vcgrovc’s machines at Hornsey The 
full results are now available in a separite work (see 

Nature, vol lxxv , p 220) 

The Geological Survey also issued in a colour- 

printed edition of Sheet no of the I nglu»h map, with the 
superficial deposits represented, and an accompanying 
memoir of 138 pages on “ The Geology of the Country 
around Macclesfield, Congleton, Crewe and Middlewich 
(price 2s td) lhe only tilings lint \u miss in this 

memoir are photography illustrations to show the contrast 
between the drift-covered plain of Cheshire and the scarped 
and broken country leading northw irds from Mow Cop 
Even n vlgmttc of Moreton lfall, ind another of the 
spoil-heaps of a coalmine, might exprf the social and 

industrial contrast, whuff is so well known to road- 

travellers between Chester and the Pennine Cham The 
44 general description,” however, makes good amends from 
the point of view of structural geology lhe details of 
the superficial deposits are the newest feature in the 
memoir, and the glacml beds are regarded as the product 
of an ice-sheet about 1100 feet in thickness (p 79) The 
marine shells found in the hi^h-level gravels 4i mav wfll 
have been caught up by the ice in its passage over the 
Irish Sea ” Examples of these occur east of Maccles 
field at a height of 1200 feet above the sea But Mr T I 
Pocock, who treats of this area in the memoir, believes 
that the shelly sands formerly to be seen under Maules- 

fiefd itself (p 84), at a height of about 450 feet, may have 
been deposited in a shallow sea The perfect stite of 

preservation of large number* of the molluscan remains 

and tho absence of glacml indications in the beds, influence 
him in this opinion, which is quite in accordance with 
what is admitted in countries outside the British faffs 
At home, however, it is certain to be questioned as is 
also the dim suggestion of an inter-Glacial epoch m the 
succession of events tabulated upon p 88 The economic 
geology of the area Is dealt with in chapter ix 

Earlier in the year, Mr G Barrow’s memoir on 44 The 
Geology of the Isles of Solly *’ (price is ) was issued to 
accompany a convenient map which includes the whole 
group m a single shqet Here photography has freely been 
i ailed in, and the relations of the isles to human interests 
are well touched on Mr Flett*s petrography notes appear, 
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happily, in connection with the description of the rock- 
mawses in the held An outlier of gravel (p 15), * 4 largely 
competed of Chalk-flints and Greensand-chert,” forms a. 
cap on the eastern promontory of St Martin’s, and may 
be a relic of a river-gravel, spread from Dartmoor over a 
continuous land -surface in Eocene times The old pre- 
Gliacial beach, now near sea-level, has been raised at least 
40 feet, and again lowered by that amount, since its form- 
ation (p 33) f the evidence of this comes from the main- 
land, but is sufficiently conclusive The warping in the 
beach itself may be Drought to the attention of those who 
are captivated by the theory of fluctuations in the volume 
of the sea rather than by that of recent movements of 
the land 

Part iv of the AdirtintstraUon Reports of Ceylon for 
1905 includes one on the Mmeralogical Survey, by the 
director, Dr A K Coomaraswamy This raises a number 
of points of great interest to the petrographer as well as 
the mineralogist The graphite of Ceylon in regarded as 
a product of vein-filling processes following the reasoning 
of VVemschenk— here styled, as so often happens, 
Weinschenck If, however (p E3), the crystalline lime- 
stones of the district are organic, the graphite may possibly 
have had “ an indirect organic origin ” The similarity 
of the deposits in Ceylon to those of Quebec, which are 
directly associated with limestone, is 
not so great as Osann h is recently 
suggested The discovery of thoria- 
nlte by the director has led to in- 
vestigations in a number of valleys 
*p K6), but, knowing the country 
intimately, Dr Coomaraswamy does 
not believe that it would be prac- 
ticable to divert the courses of the 
streams to farihlate the raising of 
the material An illustrated account 
u given of the native method of 
dredging for gems, and there is a 
fine plate showing the weathered 
surface of limestone associated with 
bands and lumps of granulite A 
parallel to this “ intersireakmg ” of 
the two rocks can surely be found 
in the west of our own islands 
where the “granulite” is dearlv 
an invader in the limestone This 
report, so closely and simply written, 
provides more agreeable reading 
than many ambitious volumes with 
wide margins and encyclopaedic in- 
formation 

From the New Zealand Geological 
Survey we have receivod Bulletin 
No* 1, describing the geology of the 
Hokitika sheet, by J M Bell and 
Colin Fraser (pp xn+ioa t 1906) 

Some of the topographical work has 
to be carried out by the Geological Survey, and maps are 
usefully added in an envelope at the end of the bulletin 
I he area described lies in North Westland, and contains 
both alluvial gold and coal Ihe relics of formerly ex- 
tensive glaciers, with soowj gathering-grounds at a height 
of about 5500 feet above the sea, afford especially interest- 
ing features in a latitude of 43 0 S One of these narrow 
shrunken glaciers is shown in the illustration here selected 
(Fig i), and the memoir abounds in photographic views 
which will appeal equally to the geographer and the 
geologist* It should have been noted, perhaps, by the 
authors that some of these views represent more than the 
perpetual snow. On p 31 it is suggested that the 
glaciation began to spread from the new mountain-range 
~ during or perhaps just following Lower Cretaceous 
times. ” On the next page this is, we think, corrected by 
the statement that “ glaciation started in Miocene time ” 
The great advance of the ice, reducing t£e island to the 
condition of GttenJand, probably took place In the early 
Pleistocene Whether this was due entirely to the upheaval 
of a mountain-chain across the direction erf the prevalent 
winds is left an open question We gather that the great 
mountain-building movements were of early Eocene age 
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The authors have no doubt as to the excavating poWSr 
of the glacier; In the past, and quote the form* of tfcfe 
lake-bottoms m support of their cqnctuslopti The petto- 
logy is Illustrated by a striking series of enlargement* from 
rock-slices, reminding one, on a stfil bolder ifcaJc, of ttife 
pioneer work of the late Sir R Dqkitrb*] "NepWlte 
(p 69) is found occurring as segregations Ji\ talc-rock or 
talc-serpen tine-rock, the Tumps being frofn ftbout r inch 
to 3 feel across , these are pointed out (p 99^*^ of 
economic value On p 93 we have the interesting , sug- 
gestion that boulders of “ grauwacke ” in Butcher** Creek 
supply sufficient ferrou* carbonate to act, when they de- 
compose, as precipltants of gold In the solutions per- 
meating the surrounding gravels These boulders were 
examined chemically, owing to the greater rtchfliH of the 
gravel round them as compared Wifn that round boulders 
of other rocks* Another remarkable record is Hie discovery 
of platinum in quarts-veins (p 96) The whblfe bulletin, 
with its introduction on the botany, soil, cUmate, and 
communications of the area, shows that the survey has a 
high conception of Us duties In carrying qn the scientific 
investigation of New Zealand 
The Annual Report of the State Geologist of New Jersey 
for 1905 shows tne local survey in cooperation with that 
of the United States, and even competing with it in the 


production of geological maps on a large scale (p 4^ As 
is now the case with mqst surveys, economic observations 
occupy an important place, and ft is doubtless found that 
the necessity for close scrutiny and all-round questioning 
which such inquiries involve reacts favourably On the 
character of the more purely scientific work In New 
Jersey, however, the Geological Surrey goes outside 
ordinary lines, and deals, for instance, with water-supply 
and coast-protection from an engineering point of view 
Mr Berry describes (p 135) the Cenomanian flora of the 
Magothy beds at Cliff wood Messrs* FprnUHee and 
McCourt contribute nfhety pages qn the nature and uses 
of peat, and on the peat-deposits of the Slate* with a 
general bibliography 

The recent work of the UnsUd States Gqoldgtcal Sutvef 
has been dealt with lately In a special article (NATtTjfcK, 
December ao, 1906, p ifia) Mr Calhoun has now Issued 
a professional paper on “ The Montana Lobe of the 
Keewatin Ice-sheet, 1 ’ which contains interesting details 
(p 40, &c) as to the influence of thejnaln kwheet on 
the course of the Missouri River , Students of dry river- 
courses in glaciated #reos wtff find, the Shonkln Sag of 
interest, a channel With characteristically fresh surfaoe- 



Fic 1 — Cnm> Creek Glacier, with Mount Walter (6350 feel) at the back. 
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lootum (Pig 2), And cut to a depth of 600 feet across 
f»t down, the slope of a hijlalde for a length of eighty 
mlW* {pp. \2 and 43). This 1 $ explained by the action of 
ap avarffaw^hSsam from a lake held In between the Ice- 
fropt ^d the hills Ports of several pre-Otaclat stream- 
cut* were utilised Ip its course 
jTfte Y°rk of the Geologisthe Retehsaattalt of Vienna 
ma/ conveniently be touched on in this article !« vol 
Ivl of the Jahrouch of this Institute {May, 1906, p 298) 
Dr SmtchUk attributes a lateritlc origin to the “ bunte 
MoUa*#© ” of the Obgocene of southern Bavaria, and urges 
that ihe red ferruginous material was washed down from 
trophy! dehas Into a shallow sea, ft Granigg’a paper 
{p. 367) on the Obcr-Mbtttal In Cannthia contains some 
observations on the origin of serpentine , and it is Instruc- 
tive to note that the intrusive masses from which this 
rock has been produced have metamorphosed the adjacent 
mfea-schlpt and quartzite in very various degrees Contact- 
Alteration is at times hardly perceptible, a fact that may 
Jw tal^en Into account In the discussion on the origin of 
the South African diamantiferous material In the 
V^rkandluttgen of the Rclchsan*tnlt, 1906, pp 140-164, 
Dr F E Sues* gives j general account of the geology 
of the complicated district in the environs of Briinn The 


] hus in many cases they were deposited in gulfs running 
along the hollows of an ancient crystalline senes The 
author strips awav these sediments, and seeks to trace 
the surface of a central Alpine land-mass denuded m pre 
Paheozotc times O A J C 



K10 a — Tt» wdt of the Sbonlun Sag, % valley of gUclal drtiaftge m Montane 


sheet of the geological map described Includes part of 
the ancient Bohemian plateau on the north-west, and pan 
of the Cainozolc foothills of the Carpathians on the south- 
east The picturesque and varied scenery on the old high- 
way from Hungary to Prague is recalled to us in this 
Ipcld memoir Briinn, little visited as it is, should clearlv 
be an exceptional centre for the study of geology The 
Ortler group furnlstfes W Hammer (p 174) with 
material for a discussion of Termier’s views on Alpine 
structure Dr Kossmat (Jahrbuch dcr k k Reichsanstalt 
190ft, p 274) similarly finds himself Involved with Termter 
and Lugeon in the Gfebiet rwiscben dem Karst und dem 
Zuge tier Julferhen Alpen 99 A specialised congress on 
Afpme structure,* with months of field-excursions, would 
be needed for the answering of alt these questions , but 
evti^then the new views daily propounded would efltectuall) 
overwhelm the answers M Vacek (Vtrhandlungen, 1906 
p *03) it allowed free scope for a highly controversial 
paper on the basin of Graz, In which he compares the 
* 4 fr**0 beginner” in geolpgy, who rushes into tectonics, 
to 0 'Stutterer delivering a public speech The name of the 
specially ** green ” one is presently shouted across the 
barriers of this scarcely edifying tourney Tbo geological 
sections given ard, of course, of considerable Interest, and 
ehjQfW a KWntry rich in transgressions and unconformities 
V«eek points out the need for considering the Isolated 
masses pf patseozoic and Mesozoic sediments In relation to 
the geography of the times wheh they were laid down 


, OCEANOGRAPHICAL RESEXRCH 

'T'HE Prince of Monaco presided at the formal opening 
A of the Scottish Oceanographical Laboratory at Edin- 
burgh on the afternoon of Wednesday, January 16 A 
distinguished gathering of representative naturalists from 
the leading cities of Scotland took part in the ceremony 
On the motion of the Lord Provost of Edinburgh, the 

Prince of Monaco was called upon to take the chair 
A brief explanatory statement of the genesis and develop- 
ment of the laboratory and of the end aimed at was given 
by Mr W 5 Bruce, the leader of the Scottish Antarctic 
Expedition and the founder and director of the laboratory * 
He showed how Scotland might be regarded as the cradle 
of oceanography, Edinburgh having been associated with 
the study of the oceans for a longer period than any 

other place in the world The gathering together and 
arrangement of the material had been going on for years, 
and represented the work of eight 
scientific expeditions In many re- 
spects it was an absolutely unique 
' collection Ihe plate it was now in 

f was essentially a workshop for 

' '*> oceanography, and Mr Bruce 

appealed to the people of Scotland 
to support this movement to place 
oc*anographiral research on a per- 
manent fooling There were men 
able and willing to do the work if 
onci the laboratory wc re properly 
established and affiliated to the 

great te idling institutions of the 

country 

In a short address the Prince of 
Monmo paid a high tribute to the 
admirable work which had been 
accomplished hy Mr Bruce and his 
companions in the \ntarctic seas 
Their expedition had been probably 
the most fruitful of all the expedi- 
tions (arrted out ihout the same 
time and yet by far the most 
economical Seven oth* r speakers, 
representing various interests, spoke 
as to (he claims Mr Bruce’s new 
\ 1 mure had on the people of Scot- 
land Sir William Turner referred to the dose connec- 
tion which the University of Edinburgh had had with 
the Challenger expedition and with later expeditions of a 
like character Dr Dobbie said that the seals and birds 
which the Scottish Anttrctir Expedition had presented to 
the Royal Scottish Museum were probably unsurpassed by 
any Hke collection in any museum of the kingdom, and 
that other museums had greatly benefited through the 
generosity of Mr Brine Dr Horne, as representing 
various scientific societies made special reference to the 
geographical knowledge which had been gained by the 
staff of the Scofta, to the practical svmpathj which th» 
Scottish Geographical Society had taken in the expedition 
and to the generous manner in which the Royal Soridv 
of Edinburgh in spite of its straitened means, had under- 
taken the publication of the memoirs describing the results 
Prof Arthur Thomson, as representing other Scottifih 
universities directed particular attention to the charm hr 
of the Oceanographical Laboratory as a place when 'i 
man could train himself for oceanographical work Mr 
Hinry Coates of the Perthshire Society of \aturnl Science 
commented on the value of the collections in the labor 
atory being arranged as a regional museum Dr Korten- 
burg of Glasgow, and Mr Robert M Vitic of Edinburgh 
expressed their sympathy with a project which seemed to 
be a natural consequence of the Antarctic Fxpedition, the 
success of which had rejoiced the heart *t of the imnv who 
had been interested in it 
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The laboratory occupies a low one storied building on 
the north side of the Surgeons 1 Hall There are four 
rooms, the largest of which is filled with cases stored with 
specimens from the Arctic* while another contains speci- 
mens from the Antarctic h ach case is devoted to a par- 
ticular group of animals, Crustacea, fishes, molluscs, sea- 
unhins Ac, s>stermticilly arranged, with the memoirs 
and papers describing them placed on the lower shflf 
One interesting t ise is arranged bathymetricnlly, the 
typical animals of different depths being placed on corre- 
sponding shelves fn the ^ntaritic room special cases are 
devoted to special regions, such as the Weddell Sea Scotia 
Bny, &c , or to different islands, the South Orkneys, Gough 
K1 md thf- I ulklands, and so on One intort sting speci- 
men in the collection is a large granite boulder, ice- 

marked, weighing 3 or 4 cwt , which had been dredged up 
from v <l» pth of 177^ fathoms m lnt ba° io' S and 

long 4 1° 2Q* W The whole collection, Arctic and 
"Annrctn represented the gatherings of the scientific work 
of fivt vessels, the Balaina t the IFmdiaard, the BUncathra, 
Prtnccss Ahic ll and the Scotia Photographs of thtse 

and of niffriiting stems during the Scotia’s von age 

decorated the walls At the present time many of the 
specimens ire in the hands of the naturalists who nre 
working up the various groups, while the larger animals 
arc for the most part distributed throughout Scotland in 
various museums There arc many duplicates which 
should prove useful in effecting exchanges with other 
similar institutions and so gr iduallv increase the value 
of the Ldinburgh collection 

The inauguration of the 'Scottish Oceanographical I ahor- 
ntory was tin first of a series of public and semi-public 
functions it which the Prince of Monaco was the hading 
figure On the evening of January t6 he was the prin- 
cipal gu< st at the dinner of the Rovnl Society Club Lord 
Kelvin presided and Prof Getkie acted as viee-i hairm m 
On Thursda) , January 17, the Prince ret lived the 
digree of Doctor of Laws from the University of Edin 
burgh On the evening of the same dav he delivered 
an address on the exploration of the high atmosphere 
before the Roval Scottish Geographical Socielv Prof 
G<tki«, president of the societv occupied thi chair, 
md introduced the Prince is one will known as an 
enthusiastic devoted and successful student of natural 
some His investigations had been conducted on a sc de 
whuh had only been rivalled bv Government expeditions 
sent out by great nations For at least twentv-five years 
he had traversed the ocean in search of knowledge He 
had established a great oceanographic U institute at 
Monaco, a weather bureau, and a museum, and last year 
lu endowi d at Paris an oceanographical institute at a 
c o^t of not less than 160 000! The president then handed 
to the Prince the gold medal which the society had awarded 
him in recognition of his scientific work 

In the course of his address, the Prince said that in 
I lie list few years the nnpiovements in the manufacture 
nf steel had made it possible to fly kites at great heights 
eirr>mg self registering apparatus Mso the India-rubber 
industry had enabled balloons earrvmg self-registering 
apparatus, to be sent to altitudes hitherto inaccessible 
I hrough the liberality of the German Fmperor a great 
establishment had been set up at Lindenberg for the 
svstematu investigation of the upper-air meteorology 
This was over the land In 1904 the lecturer had become 
intcresied m the subiect, and he began to make plans for 
mvestig iting the problem over the sea To reach great 
heights it was necessary to attach to the line or wire a 
s-ries of kites at intervals and if no layers of calm air 
were encountered a very great height could be reached 
and the kite kept there bv the vessel moving with a speed 
of not less than 7 metres per second There were many 
difficulties on boird ship due to complications of wind 
distributions in the different lavers After a season’s 
work with kites in the Atlantic the Prince resolved to try 
the ballofu-jondei The method first adopted was to use 
two light india-rubber balloons filled with hvdrogm The 
one carried the self-registering apparatus while the other 
and more inflated balloon was ittached to U, and aided 
the ascent to the required height At this height the 
upper bfflloon burst, jrrd the lower balloon with Its instru- 
ments descended as a parachute, and hovered over the sea 
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so long as the flout at the end of the stray lift* totfcJfed 
the surface of the water This could be seen at a distance 
of eight or ten miles The bursting of the balloon was 
somewhat indefinite, and an improvement subsequently 
effected by means of which the one balloon was released 
altogether at the desired height This w#s dene by means 
of a current from a small dry cell set in action when ttw 
pen of the barograph on the lower balloon touched a con- 
ducior set at the pressure corresponding to the desired 
height Also by use of a formula taken Jn connection 
with the observed ascent of the system,, the line of descent 
of the “ ballon parachute ” could be approximately calcu- 
lated, and the ship steered for v the place By means of 
apparatus of this kind pressure and temperature curves 
had been brought back from a height of 7500 metres in 
latitude 78° 55 In the high latitudes the experiments had 
born greatly interfered with by fog The drift of air in 
still higher regions had been studied by means of pilot 
balloons, which had been followed through the telescope 
of a theodolite to heights of nearly 30,000 metres These 
indicated that in latitude 8o° north, at a height of about 
13 600 metres, there were at times winds blowing with a 
vdoetty of 60 metres per second, or 130 miles per hour 
The results of several iruises had shown that “ if the 
prim ipal States of the world were willing to dimmish a 
hi Lie the expense of international quarrels by submitting 
them to the judgment of a tribunal less costly than that 
of war, and if they preserved more resource* for the 
veritable interests of humamtv, it would be possibk* with 
powerful means Arrv soon 10 know the lr ws of meteor- 
ology, the key to which seemed to be found igf the higher 
atmospheric regions ” 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camrru>ge~ The voting on the proposed reform of the 
ma'bematKal tripos will take plaie on Friday and Satur- 
day February 1 and 2 

1 he placet exicutivc commute" has issued a letter to 
non resident members of the Senate pointings out that “ the 
proposed scheme is supported bv a large majority of the 
resident nvmlxrs of the Senate, a nnnority which includes 
eight heads of houses, more than thirty professors, all the 
official university teachers ot m ithematics, and the whole 
mathematical staff of several of the larger college* More- 
over, the principles of the reform have already been 
approved by the Senate It is, however, impossible for the 
reform to be carried into effect unless it is supported bv 
the votes of a large number of non-residents The 

rejcition of the proposed reform wruld be a great calamity 
for thp future of the Cambridge Sihool of Mathematics 
Further, the precedent established bv the reversal of a 
decision already made would be a -a nous menace to the 
practical working of the government of the University ” 

Tjif citizens of Montreal resolved at a meetmg on 
January ih to raise 200,000/ for an endowment fund for 
the McGill University Mr Robert Reford promised to 
contribute io,oool Lord Grey .presided, and I ord 
Strnthcona was also present at the meeting 

A course of eight lectures on “ Certain Fundamental 
Problems in Physiology Common to Animals and Plants,” 
to be given at University College, London by Dr W M 
Bavliss, IRS, commenced on Wednesday, January 33 
The lectures are open to all student* of the University of 
London 

Mr G P Darnell Smith ha* been appointed assistant 
director of technical education and manual training to the 
Board of Education, Auckland, New Zealand Mr 
Darnell Smith has been on the staff of the Merchant 
\enturers’ Technical College ^Bristol, since September, 
1892, and some time ago he was promoted to the post of 
assistant professor of chemistry in the college 

The Duke of Northumberland On January 17 opened the 
new Royal Grammar School at Newca8tle-upon-*Tyne, 
which has been built by the governors at a cost of $o,oool 
to take the place of an older building In his inaugural 
address the Duke of Northumberland said, with regard ta 
recent elementary education, we have probably over* 
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weighted the coach Small brains have been strained 
further than they should be , a smattering rather than a 
real grounding in knouwtedge, and a “cramming'’ rather 
than a forming of character, have been given He hopes 
thht ihe revival of the interest in secondary education is 
a sign that we are going to mend our ways In these direc- 
tions My own belief, he continued, is that the proper 
form for education to take is to teach very few subjects, 
m the elementary schools and to teach them thoroughly 
Then, instead Of wasting time in making a level of medio- 
crity, let promising children be taken out of the elementary 
schools, and, when they are really likely to profit by 
superior and special Instructions, bring them into secondary 
schools All the population who show that they are able 
to profit by the advantages of secondary education should 
receive it^ Some of the money spent on elementary educa- 
tion might be saved and spent on technical education 

PtOF Schcstek has offered to the University of Man- 
chester during the n< xt three or four years an annual sum 
of 350 1 as the stipend of a reader in mathematical physics 
The council and senate have accepted with great gratifi- 
cation Prof Schuster's generous gift, and the post will be 
Instituted forthwith The reader will bt attached to the 
department of physlcB His primary duty will be the pro- 
motion of research in the subject of mathematical physics, 
but he may also be called upon to give a course of let lures 
on the subject Prof Schuster in a letter to the Vice- 
Chancellor, gave hia reasons for making his offer, ns 
follows — “ 1 have been watching for some time with 
considerable apprehension the growing separation between 
the subjects of mathematical and experimental physics 
This separation followed perhaps naturally on the rapid 
growth and exceptional success of the experimental side 
during the last twenty years, but it cannot, in my opinion, 
fail to be detrimental to the further progress of the science 
I have been trying in the physics honours school of our 
university to give equal weight to the two branches of the 
subject, and the offer I now make is intended to emphasise 
the close connection which should exist between experi- 
mental and theoretical work I believe that at the present 
moment the foundation of such a readership as I con- 
template would be of advantage to science generally and 
to our school of physics ” 

Mr E B Sarcant, education adviser to the High Com 
missioner of South Africa, read a paper at the meeting of 
the Royal Colonial Institute on January 15 on federal 
tendencies In education Among other subjects of educa- 
tional importance, Mr Sargnnt dealt with movements 
especially characteristic of higher education, such as the 
unceasing stream of young men of good circumstances 
which flow* from the various parts of Greater Britain 
through our ancient universities j movement which, an 
the case of Oxford, was so powerfully reinforced by the 
bequest of the late Mr Rhodes From the point of view 
of our larger national character, it is difficult to put too 
great a value upon the influence exerted by such a circula- 
tion of students through the heart of our higher educa- 
tional system He then spoke of the need of rr producing 
thl* kind of education in tfee colonies themselves and said 
that our great public schools and college* ought to realise 
that at no distant date they may themselves be asked to 
extend Into Greater Britain Mr Sargant also discussed 
the federal stimulus In education, of which the London 
University, in its purely examinational aspect, must be 
considered to be a first cause, and observed that, from an 
Imperial point of *vlcw, the University of London has 
centred the thoughts of many of our fellow-subiects In all 
parts of the British Dominions upon the value of some 
unity of educational aim, even though it may be only a 
unity of standard In the discussion which followed, Sir 
A Rticker pointed out that in any dominion of the Crown 
it is ’possible for a candidate to test himself in order to 
see whether he has attained a standard equal to that which 
is attained by a good English schoolboy or undergraduate 
Pro* Rudolf Tombo, jun of Columbia University 
has compiled an interesting set of registration statistics 
concerning the principal universities of the United States 
The statistics are published in the issue of Science for 
December at, 1906 Comparing the figures for 1906 with 

NO I943, VOL 75 ] 


those of the preceding year, it is st en that California, 

1 eland Stanford, Johns Hopkins, North-Western, and 
Columbia universities have all suffered a decrease in attend- 
ance The greatest gains have been made by Pennsyl- 
vania, New York, Indiana, Missouri, Syracuse, Virginia 
Nebraska, Ohio, Cornell, Illinois, Chicago, and Michigan 
universities Harvard and Yale with a fow other universi- 
ties! have remained stationary in numbers Examining 
the numbers of students taking different faculties, most of 
the institutions this year show an increase m enrolment 
in the arts department This is true, so far as men are 
concerned, of everv institution in the table, with the 
exieption of Johns Hopkins and Wisconsin, though several 
universities for a number of years have registered con- 
tinual losses in their arts departments these losses being 
In many cases due to corresponding gains in the scientific 
schools Prof Tomba says a reaction has apparently set 
in in this direction, at lea 9 t at a number of institutions 
At Princeton, for example, the number of arts students 
ha* increased from 639 to 758 it Yale from 1333 to 1350, 
at Columbia from 557 to 606 whereas the number of 
science students at the same institutions has decreased 
from 624 to 484 in the ca 9 e of Prinn ton from 1028 to 
929 in the case of Yale, and from 56b to 524 in the case 
of Columbia Harvard the discrepancy is even greater 
The largest gam in the number of silence students has 
been made by Illinois (from 880 to 1020) 

TUk Times recently published some details of the work 
done by the London County Council Education Committee 
in the direction of the proper training of children on the 
physical side With regard to hygiene md medical work, 
the head teachers of the schools aie instructed to give 
attention to such questions as ventilation th< scrubbing 
of floors, and the inspection of the * offices " Children 
who come to school dirty are washed or if further purifi- 
cation is needed they are sent home Notification is made 
to the medical officer when any < lnld atiends school suffer 
ing from an infectious disc ae or iftcr aiming from an 
infected home Defective children receive spmal atten- 
tion, and lists are made in order (h it ihi v m t\ br medically 
inspected The staff of tr lined medical nurses now 
numbers thirty two The nurses are constant!) at work 
visiting the schools, where th<> closHv examine the 
children, confer with the teachers, schedule the unclean 
and those suffering from skin disemes and generally con- 
tinue the work of the teachers in these matters The 
education committee has its own medical officer, an 
assistant and twenty thiee other quahhrd medical men or 
women, who give a half or a quarier of their lime These 
medical officers if necessary ixclude a child from school 
and recommend the temporal y dosing of the school itself 
m case of extensive prevalence of infectious disease In 
examining the children reported to be defective, if they 
find that the defect is such as to make it desirable that 
the child Should he remitted to a 44 special " school, they 
recommend ai cordingly The question of bad teeth is not 
overlooked Much ure is devoted to cases of defective 
sight Care is txereised in seeing that no child’s sight 
is strained and the number of children who visit the 
hospitals for treatment is very 1 irge Phjsical exercises, 
including all* tint modern scientific and practical experi 
once can suggest as bi st fitted for the pupils, form an 
important part of the curriculum of every school The 
exercises arc health-giving, and are enjoved by both bovs 
and girls Games are also encouraged and even organised 
by the voluntary efforts of the teachers Most schools have 
their athletic clubs and the Council Is now making a new 
departure by providing playing grounds 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 15, 1906 Calcium as an Ab 

sorbent of Gases, and its Applications in the production of 
High Vacua and for Spectroscopic Rescan h “ Bv 
Frederick toddy Communicated bv Prof J I ^mor, 
Sec R S 

By means of a special electric furnice surrounded bv a 
porcelain tube and enclosed within a g! tss tub< it has 
been found possible to heat reagents tn vacua in sealed 
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soft glass apparatus, to a far higher temperature than the 
softening point of glass Calcium heated in this mannei 
is, under suitable conditions, an absorbent of all the known 
gases, with the exception of those of the argon group 
provided the Initial gas-pressure does not exceed a few 
millimetres of mercury, ail the common gases are rapidly 
and completely absorbed by calcium between 700° C and 
8oo° C , and a vacuum attained through which the electric 
diNcharge cannot be forced Arndt (Ber d d Chan 
G eselJ , 1904, xxxvii , 4733), in an investigation of thq 
nulling point of calcium, noticed that the calcium vola- 
tilised freely below its melting point when heated in a 
vacuum of t mm mercury, md the vapour reacted 
fnergcticaUy with the oxygen and nitrogen of the residual 
air, producing a great improvement in the vacuum He 
did not investigate the behaviour of other gases 

1 his behaviour of calcium is all the more surprising be- 
cause m ordinary circumstances it shows a great disinclin- 
ation to react, and may be heated in a tube filled with 
air at atmospheric pressure to a very high temperature 
without causing much absorption \ low initial pressure 
of the gai* and volatilisation of the metal are essential in 
using calcium as an absorbent Barium and strontium 
behave in a manner very analogous to calcium In the 
case of hydrogen and its compounds, the absorption be- 
comes more complete, and the vacuum improves when the 
calcium is allowed to cool owing to the hydride possessing 
an appreciable tension of dissociation at the high tempera- 
ture 

1 he high vacua readily produced by the absorption of 
residual gases bv calcium are at least ecjual to the highest 
attained by any other process By filling the apparatus 
with mercury after the action of the calcium, and com- 
pressing any residual gas several hundred times into a 
tiny spectrum tube, it was found that the vacuum was still 
so high that the spectrum tube wa* of high resistance and 
fluoresced brightly under the discharge, showing a faint 
hydrogen spectrum Since argon is not absorbed, the air 
must be first removed from the apparatus by means of a 
Fleuss pump and by replacement of the last traces with 
some argon-free gas, before the calcium is brought into 
Khon The condensed gases evolved from the apparatus 
on heating usually suffice to replace the last of the air 
during the mechanical exhaustion The calcium, being a 
good conductor of eleclncity, may be readily heated to the 
required temperature within the sealed glass vessel by 
induction through the walls from an alternating circuit 
outside the vessel The special feature characterising the 
new method is the rapid and complete absorption by the 
calcium of the gases condensed on the walls, and in the 
electrodes, Ac , of the apparatus being exhausted as soon 
as these are expelled by heating These gases, known 
technically as “film gases,” consist largely of hydrogen 
ami carbon compounds, and cause most of the difficulty 
experienced in practice for they readily re-condense and 
introduce a kind of steady vapour pressure within the 
apparatus, greatly increasing the time required for 
exhaustion 

In the apparatus usually emplojed for experimental work 
a porcelain tube with an external screw-thread is wound 
with a platinum resistance wire through which a current 
is passed A porcelain test-tube containing the reagent it 
slipped within this furnace tube, which in turn slips within 
a wider porielam tube, which again slips within the ex- 
ternal glass tube provided with platinum wires sealed 
through the glass for conveying the heating current This 
tube is then sealed to the apparatus to be exhausted 

In one form of apparatus * for heating the calcium by 
induction, a calcium disc is bored with central hole 
through which a short bundle of soft iron wires pass 
Two porcelain crucible lids bored with central holes fit 
over the calcium disc, the ends of the iron wires projecting 
beyond the hds This arrangement is slipped into a glass 
tube with the axis of the iron core at right angles to the 
length of the tube A coil of soft iron wire is cut at -one 
point and bobbins of wire slipped over the two ends, which 
are then brought opposite and close to the ends of the 
iron fore within glass tube On exciting the bobbins 
with an alternating current of high periodicity (200 to 400 
periods) a current of the order of a kitoampere Is induced 
In the calcium disc, heating it to the required temperature 
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7 he phenomena when successive quantities of air are 
admitted into an apparatus containing bested calelum Ate 
of special Interest, for all but the^i per cent of logon la 
rapidly absorbed, and in this why the minimum quantity 
of argon necessary to carry the discharge and fttyP* * 
spectrum has been determined Below 1/50 mm afgail 
does not conduct , at this pressure the gr iwn and orange 
lines are faintly visible, at i/s$ mm the reds appear j ad 
1/2 mm the spectrum tube has a resistance equivalent to 
an alternative air gap of $ mm M while at 1 rant* pressure 
the tube is still brilliantly fluorescent With helium, Intro- 
duced into the apparatus a* a mixture of oxygen With a 
known small quantity of helium, the tube is non-cqoductiog 
to the discharge at pressures below 1/20 mm of helium 
when every trace of other gases is absent In presencq of 
hjdrogen or oxygen one-hundredth part of this amount U 
sufficient to show the D, line of the helium spectrum The 
conclusion is drawn that the inert monatomic gases in the 
absence of every trace of polyatomic goaes show a great 
disinclination to conduct the discharge, and this accounts 
for manv isolated facts familiar to workers with high 
vacua The rapid “ running out *’ of spectrum tubes filled 
with inert gases is due, not to the absorption Of these 
gases, but to the absorption by the electrodes of the traces 
of hjdrogen, Ac , always present Initially or Introduced by 
the electrodes (compare Skinner, Phil Hag , 1906 [w ] 
12,481) When this has occurred the pure monatomic gas 
no longer conducts The fact observed by* Lord Blythe* 
wood and H S Allen (Phil Mag , 1905 ivl^ 10,497), that 
an X-ray bulb may be readily exhausted from atmospheric 
pressure of air to a “ vacuum so good that the tube had 
to be heated to allow the discharge to pass through It, 11 
by the use of charcoal cooled in liquid air according to 
the method of Sir James Dewar, at first seems inconsistent 
with the fact that seventeen parts per mi It ion of the air, 
consisting of helium and neon, remain unabsorbed, and 
the residual pressure must therefore be about 1/74 mm 
lhe explanation is to be found again in the disinclination 
of these monatomic gases to conduct when pure For 
this reason the electric discharge test of the goodness of a 
vacuum is altogether misleading, for with the inert mon- 
atomic gases pressures within the range of the mercury 
barometer appear to be high vacua lhe great power of 
calcium in absorbing every trace of carbon dioxide, 
hydrogen, water vapour, hydrocarbons, Sec , derived from 
impurities in the apparatus, and from the lubricating grease 
of stop-cocks, makes it a powerful aid to the methods of 
spectroscopic research 

Appendix — “ Results of Gauging High Vacua by the 
Evaporation Test M By A J Barry. 

The degree of high vacua produced bv different processes 
may be gauged by the rate of evaporation of liquid air in 
a Dewar vessel exhausted by the process The same 
globular vessel of about 1 litre capacity, silvered Internally, 
was exhausted (1) by the mercury pump, (2) by the use 
of cooled charcoal from atmospheric pressure, using two 
successive quantities of charcoal , (3) by cooled charcoal 
after the air had been first removed by a mechanical pump 
It was to be expected from the conclusion drawn In the 
preiedmg paper that the degree of vacuum obtained iq t he 
second test would be much inferior, tested by tha evapor- 
ation method, to that obtained in the third The expect- 
ation was fully borne out by the experiments The tumid 
air evaporated at the rate of 898 grams in four days m 
the \rssel exhausted by the second method, Which was 
rather faster than in the first method, when the vacuum 
was produced by a mercury pump The vacuum produced 
by the third method was far better, 94a grams evaporating 
in six days, and qnly dio grams in four days J 

December 6, 1906 — “ The Theory of Photographic Pro- 
cesses Part 111 The Latent Image and Its Destruction " 
By S. E Ihsppard and C E. K Moo*. Communicated 
by Sir WiiUam Ramsay, K C B , F R S 

The authors consider that u dfvelopabiHty ” Is brought 
about by the acceleration of reduction by preliminary treat- 
ment The essential chemical reaction in development Is 

Ag+ R"^ Aglmei| + R\ 

which normally proceeds to a state Of equilibrium if now 
to this state of equilibrium any cause fending to Jowpr 
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4 fee m^at table limit of the silver 'solution be introduced, 
then tfie halide becomes developable The following sub- 
etaocefc pan act a* germ* for a dry plate silver, 

inTtrodwrai a* colloidal stiver and then converted to the 
itytutllh state , (6) gold , (c) platinum , (d) silver sulphide , 
(e) gas lone from flame gases 

Air evidence tends to the conclusion that a necessary and 
sufficient condition for " developabihtv J ’ is the production 
jrt the eHver-hftUde grain of a new substance The authors 
have accepted a chemical theory of the latent image chiefly 
On account of the way in which the latent Image gives 
certain definite chemical reactions, and especially on 
account of the destruction of the latent image by oxidising 
agents They have made an extended investigation of the 
destruction of the latent image by chromic acid, with 
especial reference to the theory of primary and secondary 
developntent ppt forward bv Mr Sterry in January, 1904 
This theory suggests that the primary image formed by the 
development of the- ** latent J * image is intensified by Silver 
transferred from other parts of the film 

The authors found that exposed plates, dipped m .chromic 
held solution before development, have their y^ and inertia 
unaltered, but the developments elonty constant, K, lowered 
by the action of the chromic acki adsorbed to the stiver 
bromide This chromic acid was destroyed by sodium 
Sulphite, and the plates then gave a normal K If, how 
ever, a plate was left after thromating, before develop 
ment a fall In y was found whUh could pot be destroyed 
by Sulphfting, and which therefore snowed an absolute 
destruction of the latent image Probably this action was 
a re-oxidation process 

file second part dealt with a peculiar action of salts of 
copper, iron, mercury, and uranium, which desensitise the 
plate, *0 that enormous exposures are required to produce 
normal results If the plates are exposed and developed 
after desensitising, K and 7^ are found to be normal 
If, however, the plates aie left foi a long period aft< r 
exposing, then the descnsitisers destroy the latent image 
by lowering ,n the same wav as chromic acid 

The theory advanced for this action was that d< sensitises 
act by catalysing the oxidation reaction, which is the 
opposite to the ordinary light reduction action, and 1 his 
view was supported by experiments which showed that 
with copper, quinine salts, and with iron oxalates re- 
stored the lost sensitiveness, a resutt analogous to that 
obtained for the negative catahns of quinine in the cas* 
of the catalysis of sodium sulphite oxidation by copper 
salt* 

The authors have also repented the experiments of Abney 
and Enghsch upon the failure of the Bunsen-Roscoe 
reciprocity law, and of the Integration of intermittent ex- 
posures The results obtained agree with those previously 
found The authors consider ripehing to be due to the 
joint action of the (a) formation of resonating systems 
(b) formation of reduction product, the function of the 
gelatin being to form resonators and to assist in reduction 

The author* consider the formation of the latent jmage 
to be connected with the photoelectric effect, and to be due 
to the liberation of electrons which ionise the halide and 
the surrounding gas. This theory accounts for the action 
of dyes a* sensitisers for their own region of absorption, 
since these electrons will ionise the halide effectually 
Ionisation leads to chemical reduction, resulting in the 
formation of a subhatide in solid solution 

Paris 

AcftdeiR of Sciences, Tanuary 14 — M, A Chauveau 
In the chair —A comparison between chemical phenomena 
determined by a heating resulting froit) external calorific 
causes and those due to a heating produced by electrical 
action* M lerthelol Stress is laid on the fact that 
change* undergone by a substance when heated by passage 
of an electric current cannot be entirely regarded as due 
to the thermal effect of the current — The so-called artificial 
plant*. Gaston ftonnlar An adverse criticism of a recent 
paper of hi Stdphane Leduc — The eighth campaign of 
the PtifKeis AUce // The Prlnca of Monaoo A 
general account of the work done on Spitsbergen in the 
fields of geography, hydrography, meteorology, oceano- 
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graphy, zoolog), and physiology — The critical points of 

inverse function* A Hurvdtx — The critical points of n 
class of functions Georges Rfimoundoa* — The potentials 
of an attracting volume the density of which satisfies 
Laplace's equation Tommaso Bovslo. — The movement of 
liquid* with high velocity through very large conduits 
H Meresyvig. Experiments on pipes of 38 cm and 
50 cm diameter, the water flowing at rates between 

3 and 4 metre* per second, gave results differing 

markedly from those obtained by an extrapolation from 
Darcy's formula Experiment* were also made on the 

uantities of sand earned in suspension by the water at 
ifferent velocities — The importance of the thickening of 
the anterior edge of the wing of rhe bird in flight appU 
cation to aeroplanes E S*«k —A new wireless tele- 
mechanical apparatus G tabat — Ihe exact calculation 
of the molecular weights of gases Daniel Barthttot. A 
comparison of the results of the application of two methods 
of reduction of experimentally determined gas densities to 
the determination of the molecular weights of hydrogen 
nitrogen, carbon, and chlorine in lerins of oxygen = 3* — 
A sulphate of chromium the and of which is entire lv 
hidden, and on the equilibrium of chronm solutions 
Albert Oolaan. 1 he salt, the method of preparing which 
is described, has the composition Cr a (SO,) 3 -f 6H s O The 
solution of the salt reacts with barium chloride very 
slowly — Dyeing and ionisation 1 60 V Iff non — lht action 
of silicon chloride upon chromium Em Viffowroux. 
These two substances riait at about 1200° C, Cr a Si 3 
being formed The properties of this siliude have already 
been described by MM P Lebeiu <md Tiguoras — A new 
silicide of mangamse described bv M Gin Pull L*b*tu 
The author gives reasons to suppose that the silicide of 
manganese recently described as new by M Cun is in 
leallty impuic SiMn A tontinuous appar itus for the 
preparation of pure ox>g< n lor use in organa analyses 
A l*y*Mf*ts and M Poltat Acid solution of potassium 
permanganate is allowed to flow into hydrogen peroxide 
solution The advantages of ease of control and punt % of 
the gas are claimed— The studv of 1 c isc of isomerism 
in the oxonium combinations of Grlgnard and Biever W 
TachlinaftfT An attempt to disci imin ilc between tin two 
formulae suggested by Baeycr and Grignard respectively 
for the addition compounds of magnesium nlkvl compound* 
and ether rhermochenmal experiments led 10 indecisive 
results, but the action of water on the substmccs obtained 
in different ways tends to support Baever’s views —Methyl 
ethylketone peroxide M Pattureau Details of the pre 
paration, properties, and reactions of methylethylketone 
peroxide — The acyclic unsaturnted and j8-chIorethyl ketones 
A method of synthesis of the 4--dkvlquinolines E E 

Blat** and M Maire — A method of destroying larvae in 
plantations of trees M Ibtrhtrdi A solution of formed 
glycerol, and water is used, and details are gum of the 
mode of application in different cases The treatment has 
given excellent results in trees already attacked by larvae 
— A mw antelope from the valley of Ituri, Cephalophus 
1 turtensts Maurice d« Rothschild and Henri Nouvill*. 
— -The Liriopsidae, crustai i«in isopods parasites of the 
Rhizocephalac Maurice Caullary — A precaution to be 
taken in the observation of colouis E P Fortin If a 
coloured object is subject to a constant illumination, the 
coloui seems to differ according as the eye is or is not 
exposed to light Tfie precautions necessary on this 
account are indicated in the cases of coloured chemical 
reactions in meteorological observations, and m the ex- 
amination of paintings — The Aptian, Gault, and Ceno- 
manian, and on the general characters of the Lower and 
Middle Critacian in the Atlas of eastern Morocco \\ 
Klllan ^md Louis Ctontll — The relations between the 
Tertiary strata and volcanic rocks in Anglona (Sardinia) 
M D«prat — The Calabrian earthquake of September R 
iqo^ G Mar cal II 

New South Wales 

Lmnean Society > November 28, 1906 — Mr T Steel, presi 
dent in the chair — Recent travels among the aborigines 
of the north coast of Australia 1 h tween Broome on tin 
north-west, and the Gulf of Carpentaria \nd at Melville 
Island, for the purpose of ethnological and anthropological 
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study Prof KlMtioh. The aborigines of the northern 
half of the contirtent are more numerous than is generally 
supposed, and their number may be estimated as between 
100 000 and 150,000 An appeal was made by the lecturer, 
on behalf of the northern blacks, for greater consideration 
in the wav of a more adequate provision of reserves, and 
for more effective protection than the southern blacks 
have received in the past Apart altogether from humam* 
farian questions the demand for their more enlightened 
treatment is justifiable on scientific grounds alone —Con- 
tribution to a knowledge of the flora of 4 utstrali'i, part v 
R 1 Baksr 1 wo additions to the flora are described — 
Acacta fuhgmea, an ally of A txtophylla, Benth , A visa* 
dula t A C-unn , and A dtclyophleba , F v M (section 
Plurinerves), from the Rylstone district, New South Wales, 
and ( alhtrts Morrtsotu , an unrecorded pine from West 
Australia, with fruits not unlike those of C Drummondtt , 
and branchlets which would pass muster for those of 
C robusta, R Br An analysis of the oil of Eucalyptut 
Ruddert Baker and Smith, is given, together with other 
economic notes on tins species New localities or an ex- 
tended range for a number of speucs are recorded — New 
Austrulun species of the family ./Lschmdse (Neuroptera 
Odonata) R J Till yard The species herein added to 
the Australian list form about as miscellaneous and re 
markable a set of insects as it would be possible to hnd 
and serv( to show the composite character of the Australian 
Odonute ftuna Ihey comprise an East Indian species, 
n ( hilian species (Pet alt a apollo , Sclys [ 91 . of the sub- 
faniil) Cordulegasttnnoc, determined fc\ Dr Ris, of 
Belgium) and three species described us new, of which 
one is referable to an Indian genus, and two are prob iblv 
the lypes of new genera — Notes from the Botanic Gardens, 
Sjdnev, No 12 *J H Malden and E Setche The 
following species in described as new —Horonta Deattrt, 
in swamps between Clarence and the Wolgnn, Blue Moun 
tains a handsome species nearest to B parvtflora, bin , 
B rc panda, formerly recorded as B Icdtfolta, J Gay, var 
n panda h v \t , Toe chi nut dasyrrhachc , a sapmdnceous 
plant from Tinunbar, published on behalf of Prof 
Radlkofer and it his request , Acacta accola from the 
bordets of New South \\alcs and Queensland, nearest 
died to 4 nerufoha, A Cunn , and RottboelUa truncata 
an ubcirant spe< ics from Yandama, north-west New South 
W tks New virieius nre also described, and new records 
for New South Wales - Revision of Auslrah in I epldo- 
ptPM 111 Dr \ J Turner This* instalment comprises 
supplcmrntary notes on families previously treated of 
n imely, the Syntomidjo the Notodontida?, and the 
Geomttridv Three gfmn and thirtv-one species are de 
scribed as new 
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THE PLANT AS MIC BINE 

Plant Response as a Means of Physiological Investi- 
gation, * By Poof Jagadis Chund^r Bc$e Pp 
xx&vtii+T&t, with 37$ illustrations. ( Loo don • 
Lortgtfj&ns, Green and Co , 1906 ) 

T B® emotions that will be aroused by thfe book in 
different classes of readers mhy welt be very 
dissimilar A biologically equipped reader with no 
special knowledge of plant physiology will cjjjperience 
dazzled admiration for the logical, progressive way in 
which the author builds up, not in words, but actually 
experiment on experiment, a complete functioning 
plant from three simple conceptions These concep- 
tions, which will be critically considered later, are 
briefly the following — $hmn/afiori, the transference 
of external energy to the plant, contraction , the cpn- 
j^ant M direct response M of plant-cells to stimulation , 
expansion, including growth , the ** indirect response ” 
to stimulation 

This present book, big as it is, is devoted almost 
entirely to the mechanical responses of plants, another 
volume is promised on electrical responses By 
mechanical responses we are to understand all move- 
ments, in the widest sense, not only the obvious move- 
ments of sensitive and sleeping plants with all geo- 
tropic and hehotropic movements, but also the move- 
ments of expansion in growth and the pumping of 
water up the plant, and, further, 41 death-spasms ” 
and all the minute shrinkages of unspocinlisod cells 
produced by stimulation All these vital manifest- 
ations are dealt with in sequence, passing from the 
simple to the complex, and in them the author finds 
nothing that cannot be interpreted in* terms of his 
three primary conceptions 

Another type of reader, a student of plant phjsio- 
log\, who has some acquaintance with the mam 
classical ideas of his subject, will feel at first extreme 
bewilderment as he peruses this book It proceeds *i> 
smoothly and logically, and yet it dots not start from 
any place in the existing corpus of knowledge, and 
never attaches itself to it with any firm adherepce 
♦This effect of detachment is heightened by the com- 
plete absence of precise references to the work^jrf 
other investigators The student, puzzled bv the 
number of original conceptions, may hesitate between 
accepting and rejecting the whole book, and will prob- 
ably wait, with judgment suspended, until someone 
nth more conventional idea9 of the plant than Dr 
^se has re-investigated the phenomena and interpret- 
itt here brought forward 

extreme isolation of this book is no doubt to 
pi$un$d by the author’s scientific past Dr Bose 
ve believe, a physicist originally, and has been 
L n into^bioiogy by following up the similarities 
/htch hfc has announced between the electrical and 
other responses to stimulation given by metal bars 
and by living animal or vegetable cells ($e^“ Response 
In the Living and Non-Living,” 1902) Dr Bose 
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preaches the continuity of response in all matter, living 
oi*iKm-hvmg, in metal wires, muscle fibres, sensitive 
plahts, ahd vegetable cells in general, and has dev 
scribed effects in metals corresponding to fatigue, 
latent period, summation of stimuli, temperature- 
optima, and other characteristic vital phenomena, 
hrorn this similarity of the effects of stimulation he 
parses to assuming a similarity of mechanism m all 
th^se cases In metal bars the mechanism is, of 
course, physical, and there is no question of stored 
chemical potential energy liberated on stimulation 
thj$ purely physical interpretation is bv him extended 
tef living cells , molecular change of protoplasm, not 
chemical change, is all he recognises, and when a 
tqjpporar) storing of energy has to be admitted he 
considers it a purely physical accomplishment 
The originality of this and of other fundamental 
vfews stated or implied in this book makes it more 
i important for a reviewer to consider these conception* 
trihCallv than to giVe an outline sketch of the whole 
bopk, interesting and stimulating though it is 
Dr Bose conceives the living organism as a deli- 
cate responding physical machine the responsive 
movements of u hich are brought about entirely by 
external stimuli All exttrnal stimuli, chemical, 
thermal, mechanical, photic &c , produce the same 
direct response, namel), contraction of the cells with 
active expulsion of water, a negative turgidlty-varfi 
atiqn, and a negative electrical variation 
These effects are observable, not only in so-called 
“ sensitive M plants, but in all living parts of plants, 
md it is a definite advance, due to Dr Bose’s delicate 
experimentation, to have it shown that all radial 
organs, stems, stvles, stamtns, &c , shorten on stimu- 
1 irion 

In addition to the direct response of contraction 
there ts also an opposite effect, the so-called indirect 
response of expansion, which is produced at a distance 
from the stimulus bv the water expelled in contraction 
causing distension or expansion of cells elsewhere, 
with accompanying positive turgldity-variation and 
positive electrical variation Of this nature, an in- 
direct effect of stimulation merely, is the characteristic 
vital phenomenon, growth 

Much, then, is made to depend upon stimulation, 
yet the author holds the astonishing view that all the 
work done b\ the plant is the real equivalent of 
energy received by the impact of stimuli from with- 
out The author dots not even attempt to impart 
rihhmlitude to this view b\ including food materials 
among his stimuli hor him the living organism is 
not a combustion engine doing work by the energy 
liberated chemically in oxidising carbon compounds, 
but it is just such a physical machine as a windmill, 
requiring Mows rather than food to make it work 
and the last picture in the book is indeed a figure 0/ 
this windmill We fear that, valiant and thorough as 
Don Quixote in hts attack upon this miscomenid 
phenomenon, the author hardlv avoids a si mil »r fate 
bv starting with an inverse misconception 

It is easy to see that Dr Bose acquired this view' 
of stimulation originally from his experiments on the 
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responses given by metal bars In these experiments 
the work done on the bar, generally by torsion, great ty* 
exceeded the output of energy in the electrical and 
other response produced Ihere is no liberation of 
stored potential energy in such a case, therefore there 
is really no similarity with the mechanism of the 
living cell, though molecular change no doubt occurs 
in the protoplasm as it does in the metal wire 

Just as we hold that Dr Bose has transferred from 
his physical experiments a conception of biological 
stimulation which is inadmissible for either animal or 
vegetable cells, so it stems to us that his conception 
of contraction is derived only from the activity of 
animal muscles, and is inadmissible for the mechanical 
response of plant cells There is really no evidence 
that these two phenomena are of quite the same order 
and both due to active contraction of the living part 
of the cell, though an a prtort philosophical outlook 
has led manv to assume it 

When the irritable stamens of Centaurea are 
touched they shorten, even to one-third of their length, 
which diminution is accompanied by an extrusion of 
a corresponding amount of cell sap from the cells 
into the inttrcellular spaces, and by comparative 
flamdity of the cells 

Now the vegetable cell, unlike the muscle cell, is 
at its maximum rigiditv when at rest, being distended 
bv the osmotic force of molt cults dissolved in its sap 
These molecules are kept in by the protoplasmic 
lining of the cell, which is impermeable b> them 
though freely permenbh bv w r ater The tenacious and 
elastic cell-wall, itself freely permeable to everything, 
is able, owing to its tenacity to protect the proto- 
plasm from being ruptured by the osmotic pressure, 
which reaches several atmospheres 

Whether one holds the view that the shrinkage 
which occurs oil stimulation has, as its antecedent 
stage, decomposition of some of the osmotic molecules 
or sudden permeability of the protoplasm, the contrac- 
tion its If cmnot bo attributed to active contraction 
of the living part, but must be due to the forceful 
elastic contractile recoverv of the dead cell-wall, now 
no longer distended through osmotic force It is in- 
credible that the stimulated protoplasm, so w itery in 
texture, can contract ictively against an extending 
forte of several atmospheres and actively expel cell- 
sap Unlike muscle, the “ contracted ** plant cell is 
fltccid and the protopl 1 st does its mechanical work 
while recovering from contraction, in again extending 
its wall re id> to react to fresh stimulation This 
corresponds to the relaxation tunc of i muscle, so 
that the two machines are quite different in their 
phases 

Further, another fundamental difference lies in this, 
that a muscle docs not really contract m volume when 
stimulated , it merely alters its shape, becoming 
shorter and broader, a special property exhibited by 
a number of non-living peculiarly organised structures, 
india-rubber strips, for example The plint cell, on 
the contrary, really contracts in volume, whether it 
alters its shape depends upon the relative extensibility 
of the different walls Again, this contractility of 
plant cells is inherent m the very organisation of the ! 
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cell, and fe found m all primitive type* ,#nd dti’ 
young cells, and is not a specially evolved mechanism 
like the contracting muscle fibre It is finally interest 
mg to note that it has not been really proved that 
heat production is associated with the eontraotiavt of 
plant cells rather than with the subsequent expansion 
when work has to be done by the protoplast * 

Dr Bose’s conception of growth is more elusive and 
still more isolated Growth, the indirect rw&ote re«- 
sponse to stimulation, is due to that part of the 
energy of a stimulus not used in direct response 
This energy is held to be communicated hydraulically 
to the growing point as pulsations, and of these 
pulsations graphic records are given, Stimuli applied 
directly to the growing region must, of course, cause 
contraction, t e retardation of growth, as their direct 
response , therefore the pulsations of the growing 
point are attributed, as indirect responses, mainly to 
excitatory reactions occurring below the zone of 
growth 

Dr Bose’s book abounds in experimental evidence 
on ail points, a feature of the great* >t merit, yet we 
must say that many of the fundan&ntal experi- 
ments are not nearly critical enough For example, 
one reads Continually of the stnking effect of thermal 
stimuli thes( are produced by the electric heating 
of a platinum-wtro-frame which surrounds the living 
'tern, when a succession of stimuli is wanted it is 
produced by passing and cutting off the current 
alternately In relation to this treatment we are 
given no idea of the temperature that the wire or the 
plant attains, or of how far the temperature of the 
plant ictuallv oscillates under this alternately hot 
and cold environment The effects produced in this 
wav are very extraordinary — longitudinal contraction 
of stems, styles, and other radial organs, stimulation 
of Mimosa pulvtni, &c —but there is no attempt to 
trie* the transition from such effects to those of 
surrounding high temperatures which are kept 
uniform 

The reader rather distrusts the author’s views on 
thermal effects on finding him propose seriously to 
examine (chapter xhv ) the effect upon growing parts 
of 44 thermal radiation ” apart from the effect of the 
actual temperature of the part This distinction is 
surelv confusion of thought, and the differences re-, 
corded are no doubt due to actual difference of 
temperature, for the method of experiment is quite 
fallacious It is, indeed, supposed that a plant sur- 
rounded with a hot radiating platinum spiral, the 
whole being enclosed in an experimental chamber, 
will be at the same temperature when there is a heat- 
proof screen between the plant and the radiating 
spiral and when this is removed, and this just because 
a thermometer somewhere in the general air of the 
chamber keeps a uniform constant temperature all 
the time! 

The apparatus and the experimental methods 
employed show great ingenuity and a praiseworthy 
simple directness of attack which, however, occasion- 
ally passes into nalvett One feels that valuable 
results are to be got with the delicate optical lever, 
the kunchangraph, the balanced crescograph, the 
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morograph, &c^ I; instruments which measure changes 
of cm«4mttdfedtfr of fln inch or less, though their very 
delicacy must Introduce sources x>i error, about which 
nothing i»,t$ be found in the book* Workers on 
growth will be forced to abandon their primitive and 
ciuvney methods, and much good will result from the 
refinements here introduced 

In conclusion, wc can only say that there arc 
literally scores of special points of the greatest Interest 
yafoed in the course of this book, which cannot, of 
course, be dealt with here If the primary desire that 
the*e points raise is the desire to cross-examine, it is 
to cross-examine, not the author, but the plant itself 
which bears such uniform and honest! v-intentioncd 
testimony in favour of Dr Bole’s views All Kuch 
experimental cross-examination will make for the 
progress of know ledge, and we think that Dr Bose 
can claim that his book will be an external stimulus 
(if not in his sense at least m ours) to the growth of 
plant physiology and the responses of future investi- 
gators F F Blackman 


THE NORSEMEN IN I HE ORKNEYS 
Monumcnta Orcadtca The Norsemen tn ike Orkneys 
and the Monuments thev have left By L Diet- 
-richson W ith original drawings and some ch ipters 
on St Magnus t athedral, Kirkwall, bv Johan 
Meyer Pp \iv + 2oo (Kristiama , I ondon 
Williams and Norgate, iqoO ) Price 3/ net 

T HIS handsome quarto volume from the pen of the 
learned head of the Art Museum of Chnstnnu 
is Issued in a bi-hngual form, being divided into two 
parts, the first is an abridgment in English of the 
second, which is in Norwegian It appears at m 
opportune time, when the ties connecting the two 
kingdoms are closer than the\ have ever been since 
the separation of the inlands with which it deals from 
the Scandinavian kingdom on the marriage of the 
daughter of Christian I to the Scottish king in 
1469 

Based chiefly upon the import ince of the Orkney 
islands to Norway as a basis in the Middle Agts, and 
off the historical interest attaching to the architectural 
remains of the centuries during which thev were ruled 
from that countrv, the author's task has been a scien- 
tific inquiry into every detail connected therewith 
He display throughout a most intimate knowledge, 
not only of the Sagas, but of the writings of those 
authors on both sides of the German Ocean who have 
essayed to identify the sites and fix the questions of 
the dates and details of construction of the more 
important erections , and during a visit lo the islands 
fc half a dozen years ago, when he was accompanied 
ty Mr Myers, he had an opportunity of personal 
hspectioo of the remains, and has produced a work 
W will be heartily welcomed by all students of the 
tfnfcology, history, and architecture of our northern 

/The introduction deals with the Orkneys and their 
Annection with Norway, and with the Orkneys in 
literature, in whjch the uuthor* after enumerating all 
trf ^islands and parishes with their Norse derivatives, 
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adjusts a few of them according to his own re- 
searches, describes their scenery, dimate, and natural 
history, and gives a hst of many Norse words 
surviving In the names of homesteads and in the 
dialect , the Roman, Norse, and Scottish authors 
whose writings have constituted the sources of the 
history of the islands are also briefly referred to In 
order to present the w r ork as a continuous whole, the 
mthor has included the pre- and post-Norwegian 
periods, and divided it into three books, dealing re- 
spectively with the prehistoric, the Norwegian, and 
the Scottish remains He is in full accord with all 
ocher Norse scholars in repudiating the idea of a 
Scandinavian origin for the sepukhra! chambers, 
stone ciriks, standing stones, and broths which 
ibound all over the islands, these he briefly describes, 
without, however, committing himself to any of the 
various theories that have been urged regarding them, 
ind rel gales them all to a period anterior to a d, 600 

From that period to a d 872 is assigned to an earlv 
( eitic Christian occupancy, that of the Peti and 
Tapse The distinguishing architectural features of 
their chapels are pointed out, six existing ruins arc 
enumerated, while from saintly dedications and Saga 
records the silts of tight additional ones that have 
disappeared have been identified 

The Norse period 872 to 1468 is the most important 
and interesting portion of the work , there is already 
1 large amount of literature dealing with this period, 
md to those who have been nurtured on the contri- 
butions of Munch, Dryden, Anderson and others there 
mav be much of det ul to unlearn bv those who accept 
the authorS views At the sarru time, the older works 
suffer nothing by the comparison , in fact, anv faithful 
interpretation or correlation of facts, both historical 
ind monumental, could hirdlv lnve been looked for 
until after the publication of the Rolls fdition of the 
Icelandic Sag is in 18K7 Prof Dietrichson opens it 
with a wave of emigration fropi Norway tb the 
island of Sanday when he supposes the first strong- 
hold of the e iris to have been established Th< monu- 
ments are chronologically arranged , the first group 
comprises the remains assigned by the author up to 
the end of the tenth untury, and embraces the tumuli 
bearing the n ones of the Saga characters who are 
n corded as having met their death in the Orkneys 
md as far south as the Oykell in Sutherland the 
Norse burial mounds being distinguished from the 
t eitic 41 enrns ” by their having b<en constructed, not 
of stones, but of earth 44 barrows,** as well as a few 
churches and the Norse earls* palate as Birsay 

With tht eleventh ctnturv the interest increases, 
among the more important items which are new mav 
be mentioned the confirmation of the opinion tint the 
Thing-stead was held in Kendall, in opposition to tlu 
popular belief that it was at Stennes^ Tht question 
of the time of the erection of the unique St M ignus 
t hurch on Egilshav, which has been 1 puz/l( to 
antiquaries for a long time, has been focussed for 
v mous assigned reasons into the three y< »rs lminedi- 
uely following the murder of the earl on tint isjmd, 
that is, 1135-8 

Ecclesiologists who have been iniiing fur the 
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missing monastery recorded bv Fordun as existing 
m the Orkneys, and for which sites have been claimed 
in HelHarhoIin and Stromness, will be interested to 
know that the hitherto disregarded buildings in the 
immediate vicinity of the chapel on EynhallOW are 
recognised by the author as part and parcel of one 
whole establishment, which he is satisfied is none 
other than the Cistercian monasterv presided over by 
I aurentius until he was transferred to Melrose in 
117s * 

Coming to speak of the cathedral of St Magnus, 
u the grandest building tn the Orkneys, next to 
Trondhjem Cathedral the rpightiest monument of t#ife 
whole of ancient Norway,” he looks upon it a$ the 
living embodiment of the idea that when the war- 
like spirit of the Vikings sank to re^t their intellectual 
strength and civilising power came Into plav Mr* 
M\ers contributes chapters on the architecture and 
the architectural history of the cathedral, also a com- 
parison with buildings of the same period elsewhere 
On entering the building he is appalled by the 
vulgarity that dominates the whole of the modern 
di coration, especially the painted wooden screen, the 
hideous galleries, and the walled-up tnforium, and 
appeals to the noble Scot by picture and pen to re- 
move the disturbing additions and regain the grand 
effect of an unbroken interior * 

These chapters will be read with great interest, 
the more sous a recent large legacy is available for 
the repair and restoration of the building They are 
given in full in both languages characterised by 
strong individuality in the method of treatment, and 
exhibit a wider range of professional knowledge of 
the subject than has hitherto been displayed in its 
investigation, entering minutely into details of con- 
struction and ornamentation, as well as interpret- 
ing the thoughts of the various builders to whom he 
has assigned the different additions and alterations 
He introduces many ideas that will be new' even to 
those most familiar with the building and who have 
given it much consideration The result of his com- 
parison with Durham, Southwell, Dunfermline, the 
late lamented Selby and some others leads him 
to conclude that the artistic tendencies which pro- 
duced the original structure issued mainly from the 
north of England, probably Durham, and spread not 
only to Orkney, but to the W'est of Norway, Passing 
on to other buildings of the Norwegian period* the 
author (races from the existing rums of the bishop’s 
palace at Kirkwall the form and subdivisions of the 
original structure, describes the more modem addi- 
tions, and mentions several points on which his con- 
clusions differ from those of former writers He says 
of the palace — 

“There is no building in the Orkney Isles that Is 
more revend by us Norwegians than the palace in 
which our greatest king died ” 

♦A short account of the Norse earls’ palace at 
Birsay and Notlfend Castle in Westray ends the 
Norse period, 

The Scottish division treats of the Stuarts’ palaces 
at Birsay and Kirkwall, and of the style of building 
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in town and country, fh which N6r§t dteracttfftrtke 
blend more or less with the nOw almost atl-preraiHwg 
Scottish style < -« 

The five appendices to the" volume comprise * 
lengthy Orkney chronology; flsts'Of Orkney eari* and 
bishops, the island names mentioned in the AitgaS) 
Fordun, and other authors, down to the moat veednt 
chart tn a carefully tabulated fotjp, and a table of 
the genealogy of thp Orkney eaHs The work is 
profusely and beautifully illustrated, chiefly by 
original drawings executed by Mr Myers The cover 
bears the arms of Kirkwall emblazoned on U* The 
book is one of the most valuable contributions to the 
historical literature of our islands if not the ihost* 
that has 9 appeared since the time that Barry first 
published his 11 History ' J W CuusrrftR 
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ORGANIC CHEMISIRY FOR STUDENTS 
C ours de Chtmte orggntque Bv JFr&L^Swarte Fp 
669 (Pans A Hermann, 1906 ) * 

A CCORDING to the preface, this bol$t is intended 
for medical, engineering, pharmaceutical, and 
other students who, having attended lectures in 
organic chemistry, desire to increase their knowledge 
of the subject without expending the time necessary 
for a more advanced course It is founded on the 
author’s lectures delivered to students commencing 
the studv of organic chemistry at the University of 
Ghent To these lectures Prof Swarts has added, as 
far as possible, the descriptive material which he 
considers necessary for the studv of elementary 
organic chemistry, as also the discussion of the theo- 
retical points omitted from the lectures in consequence 
of lack of time The distribution of these theoretical 
discussions throughout the text 1$ preferred to their 
collection in an introduction, as giving the student 
an opportunity of first becoming acquainted with the 
substances concerned, only the more typical of wh&h 
are specially described 

Such a book is admirably planned to assist the 
student who has had the stipulated preliminary train- 
ing in realising the close connection which exists 
between fhe experimental facts and the theories of 
organic chemistry It is, therefore, all the more to 
be regretted that, after opening the introduction with 
a few historical remarks, the author has inserted a 
number of short sections on such subjects as iso- 
merism, metamerism, polvmerism, tautomer ism, 
multiple linkings, and stereoisomerism In any case 
these are Subjects Which are bound to be referred tc 
in the descriptive text This, in fact, happens, stereo- 
isomerism, for example, being discussed in a far more 
satisfactory manner with the crotonic acids and with 
fumartc and maleic acid 

These matters are followed in the introduction by 
the usual few pages devoted to an account of 
tative and quantitative elementary Organic analysis 
It seems to the present writer that however useful 
such pages may be in the ordinary text-book 'on 
organic chemistry, In a book which lays special stress 
on the theoretical as opposed to the descriptive side 
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$\$>ject it would have fceeri better to omit these 
ip*d ixf have utilised the space so saved in filling up 
some of tlwj gaps left in the theoretical treatrftent, and 
h> wltfeh we rate later* The same remarks apply to 
some extent to the sections on the separation of 
organic compounds, which are valuable {n so far as 
they treat of ttye law of partition aqd the distillation 
of mixtures 0/ miscible and of non-ipieable liquids, 
but much space is taken up by descriptions of work- 
mg methods unnecessary to the student who has 
attended an experimental course in the subject, and 
insufficient for the instruction of the inexperienced. 
Again, in a book of hmited space, why lavish two 
whole pages on illustrations of a large table carry- 
ing a ' small combustion furnace, with tube and 
fittings, and Of an ordinary type of reflux apparatus ! 
The book couki hardly have suffered from the 
omission of these, together with most of the remain- 
ing illustrations, the instructional value of which, for 
example, of the sketch of the superseded distilling 
tube of Le Bel and Henmnger, or of the large 
icetylena burner 6n p (>5, is not always apparent 

Having found fault so far with the introduction, 
and that chiefly because of its failure to reach the 
standard of excellence set up by the preface, we must 
state that the theoretical discussions throughout the 
remainder of the book are clear and satisfactory, as 
are aUo the later portions of the introduction dealing 
with the calculation of formula and molecular 
weight®, the thermochemistry of carbon and the 
general propertied and classification of the compounds 
of carbon according to their structure 

Of the 585 pages remaining after the introduction, 
317 are devoted to the consideration of the alicyclic 
compounds and thirty-nine to the cyclic groups inter- 
mediate between these and benzene This, with its 
derivatives, is described in 175 pages, leaving only 
fifty-four^for the discussion of the heteroevche com- 
pounds, the glucosides, tht albuminous substances, 
and the soluble ferments As the book con buns com- 
paratively little small print and the margins are 
ample, it follows that some of the groups must be 
treated in but a scanty manner, if at all, those in- 
cluded under the three last headings being the chief 
sufferers from this capse Certainly in the space at 
his disposal the author gives a surprisingly compre- 
hensive review of the more important of the hetero- 
evche compounds 

The arrangement of the alicyclic compounds differs 
in several respects from that to which we are accus- 
tomed The esters appear under the old name of 
“ Compound ethers” amongst the ethereal derivatives 
of the alcohols, whilst we do not make acquaintance 
with the ketones or the aldehydes until after th$ de- 
scription of the inonocarboxylic acids and the sub- 
sUfcgff derived from these A few helpful tables are 
given showing the principal mono- and di-basic acids 
witty their main physical properties, and of the 
aldose* WitH the corresponding pent^-hydroxy-acids 
The carbohydrates are followed by a succinct account 
of the derivatives of carbonic add * 

In the coUrse of the chapter $ on the alicyclic com- 
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pounds, optical activity and the hypothesis of the 
jasyipmetric carbon atom, the dynamics of esterifi- 
cation, the nature and properties of the pseudo-acids, 
tfie constitution, of the complicated'' derivatives of 
cyanogen, and the employment of the inversion of 
cane sugar in the measurement of the strength of 
adds, are clearly if briefly explained Similar concise 
discussions of the question of the structure of the 
benzene nucleus — including the arguments in favour 
of the centric formula, the application of Thiele’s 
hypothesis of partial valencies, and the bearing of 
the optical properties — and of the constitution of the 
diazonium salts and the diazotates and their relation 
to the mtrosamines are to be found in the chapters 
on the aromatic compounds We must remark at 
the same time that there is no mention of several 
important matters, such as the difficulty of estenfymg 
certain carboxylic acids by boiling with alcohol and 
an acid, and Victor Meyer’s explanation of this on 
the assumption of the so-called “space interference,” 
nor can we find any account of Gustav Komppa’s 
synthesis^f r-camphorie acid 
References to the original literature are of great 
value in all beyond the most elementary text-books, 
and would have been specially so in a work intended 
for the use of students otherwise unguided , here such 
references are entirely wanting Only occasionally 
even does the description of a reaction, a synthesis, 
or a theory suggest its author's name 
The book is provided with a subject index but not 
with a table of contents, fortunately, the page-head- 
ings are well arranged Although some portions of 
the book are decidedly disappointing, on the whole 
it can hardly fail, if conscientiously read, to broaden 
the views even of students tonsiderably beyond an 
elementary stage of knowledge in organic ch(imstr\ 

G* Y 


SOME OPINIONS ON IEACHIAC, 
MECHANICS 

The Teaching of Eletnentarv Mechanics Discussion 
which took place at Johannesburg at the British 
Association Meeting in South Africa on August 29, 
1905, in Section A, Prof Forsyth, President of the 
Section, in tht Chair, together with written 
criticisms and a paper by C h Ashford, M A 
Edited by John Perry Pp 74 (London Mac- 
millan and Co , Ltd , 1906 ) Price 25 net 

T HIS little book is another addition to manv'out- 
comes of Prof Perry’s never-failing activity 
and energy in trying to improve the teaching of our 
schools m matters connected with elementary scienct 
At the British Association in Johannesburg last year 
Prof Perry, in the midst of his arduous duties is 
general treasurer of the association, found turn to 
open a discussion on the teaching of flemmtirv 
mechamcs, and, not content with this, In collected 
the remarks of all the speakers at the meeting and 
specially engaged a 41 chiel takin’ notes" to ktq> 
a record of their speeches He next wrote round to 
a large number of teachers and others m Fnglmd, 


NATURE 


tjANUARV 31, 1967 


3*8 


fend if he only received eleven replies it cannot be i| 
denied that the writers of these replies fairly repr* , 
senttd all sorts and conditions of meti, and that the 
subject has been discussed, (1) in its academic aspect, 

(2) from the point of view of the experienced school- 
master, and (3) from the standpoint of the engineer 
The book contains a reprint of the recommendations 
of th( Committee of the Mathematical Association on 
the Teaching of Elementary Mechanics 

What conclusions can the average reader infer fronv 
the divergent opinions expressed in this book? 

(1) There is a general consensus of opinion that 
the teaching of mechanics should be more experi- 
mental and less dogmatic 

(2) Prof Perry condemns the use of costly and 
complicated laboratory apparatus, and considers that 
more can be learnt from a cheap screw jack and a 
rusty old pulley than from costly Atwood’s machines 
In this he is perfectly right 

(3) If the teaching of mechanics is to be made more 
practical, greater attention should be paid to friction 
md other resistances which occur in nature + So long 
as friction is shelved into the background, mechanics 
cannot be anything but the study of what would 
happen under impossible conditions 

(4) The advocates of the poundal and the advocates 
of the slug will never agree 

(3) The academic side does not wish the poundal 
adopted for practical purposes (p 13) In examini- 
turn papers answers are never — well hardly <ver — 
asked for in poundals, and generally a candidate 
would lose marks by giving the pull of a railw ly 
engine in poundals or tonals But the academic 
teacher strongly objects to swallowing the slug, and 
not without reason 

(6) 1 he engineering side is trying hard to force 
the slug down the throat of the academic teacher, 
its main plan of campaign consisting in attacking 
the poundal as unit of force 

(7) Both sides seem wilting, up to a certain point, 
to allow beginners to solve elementary problems by 
the use of Ntwton’s laws, according to which change 
of motion is proportional — not equal to the impressed 
force - a method which avoids both the ponndal and 
the slug But they still cling tenaciously to the 
modern substitute for Newton’s statements 

(ft) I he engineering side has had to accept the 
t G S dynamical units and there seems no reason 
why schoolboys should not leave the equation F = nm 
Until they learn to work with the metric system 

(9) The universal adoption of the metric system 
afford^ the most probable direction for a compromise 

(10) Prof Perry advocates (p 6i) teaching 
mechanics through force rather than through mass 
as the fundamental notion, and yet some remarks 
seem rather to indicate that he wishes every school 
boy to realise that force is the vector time flux of 
momentum 

Many teactyefs condemn tonals, velos and celos, 
others strong# advocate them One critic (p 55)" 
goes so far as to express regret 44 that for units of 
momentum and mass-acceleration we have no suitable 
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names at all ”, but does not the f&undai hw 

Requirements when regarded a 9 the unit of 
uccderatton ? SureU ft the u^e of tKufc fcrnft 1 tdr 
measuring forces (by naval engineers and otber#^ ty&t 
is open to the senpus objections raised on p 64 
(12) The same differences exist in regard to cgntri* 
fugal force ^ ' 

We have no wish to reopen controversies on these 
questions, but we cannot help thinking that it every 
schoolboy 1$ to know the laws of motion, it is also 
important that everv schoolboy shdulrf know a great 
deal about the laws of the country he Uvea in He 
should also learn something about economics, some- 
thing about choice and chance, m order that he may 
not develop into a gambler, some experimental and 
geometrical optics, and many other things besides, 
which he does not now learn That 44 it must be 
good for all bo vs to learn something of measurement 
and how to use their hands ” is a point on which all 
can agree with Prof Perry G H B 

__ 7 

OUR BOOK SHELF 

\Vhat 4 re W t? By Leonard Joseph Pp xih + 394 

S London Kegan Paul, Irench, Irtibner and Co,, 
.td , 1906 ) Price 15s net 

“They say the owl was a bukcr’s daughter Lord, 
We know what we are, but know' not what we may 
be n \ certain incoherence in Ophelia’s words would 
have prevented us at one time from regarding her 
as a possible authority on the metaphysical questions 
raised by the title to this book, but she is soundness, 
suggestivcncss, nnd lucidm themselves when com- 
paied with Mr Joseph $ 

Phree peculiarities in this pretentious work will 
trike the observant reader — (1) Excellent as 
41 Chambers’s Encyclopaedia ” and the paper called 
Answers are in their own place — and Prof York 
Powell is said to hive thought highly of the latter— 
we doubt if there are many scientific works of the 
first rank m this country in which these nre paraded 
in the foot-notes or in the list of books consulted 
(2) Mr Joseph poses in the opening paragraphs as an 
orthodox believer whose motto is Search the Scrip- 
tures, watch and pray,” but confesses in the end, 
with much pride, that this is merely a device to 
secure for his pages a reading from unreasonable and 
stubborn church-goers It would have been more 
tactful to issume that all his readers were reason- 
able human beings, or that, at any rate, the weight 
of the arguments adduced would of Itself overcome 
all lmtiil distrust (3) Mr Joseph argues soberly — 
if the term sober can be applied without contempt to 
one who apparently abhors total abstainers as amongst 
the most depraved of men— for sexual promiscuity 
This is bad, indeed, it is even worse than the qp- 
sound physiology that defaces the last page, or than 
the wealth of padding which surrounds and encom- 
passes what might have received adequate treatment 
in a sixpenny pamphlet • 

The Human Mechanism, t is physiology and Hygttfoe 
and the Sanitation of its Surroundings By Prof* 
Theodore Hough and Prof W 1 S^igwick Pp 
ix +564 (Boston and London Ginn and Co, 

1906 ) Price &s 6 d 

Many writers of text-bookr on physiology for the hiy 
public are*quite incompetent to act as teachers of their 
fellow men, because they arc uriacquainted with the 
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tfdcficc they profess to write about, or imagine that 
deacriptioti of the bones and a few other anatomical 
facts, constitutes physiology so far as the general 
public are concerned There are, of course, some 
books which are notable exceptions to this rule, but 
we neVer remember to have seen one before which 
$0 admirably fits the purpose for which it is written 
as the little treatise before us, which the authors hove 
labelled “The Human Mechanism/* 

A, httle anatomy has, of course, to be introduced, 
but this is kept m the background, what comes to the 
front is the study of function , this is well up to date, 

and the first half of the book is a clear and succinct 

account of modern physiological knowledge It 
avoids unnecessary details, but omits nothing essen- 
tial It is so lucidly written that the wayfaring man 
will haVe to be a terrible fool if he does not under- 
stand it 

From such a sure bed rock, the authors pass on in 

the second part of the book to the application of 

physiological laws, and treat of personal, domestic , 
and public hygiene in turn. We can award to rhi 
part no higher praise than to say that it is as excellent 
as the preliminary physiological portion It teems 
with sound practical common sense, it points out con- 
vincingly, avoiding too great technicality, the scientific 
reason for their^ faith If the people at large and 
their rulers could be induced to act on its precepts 
preventive medicine would indeed make a great stride 
in the battle man is always waging against disease 
and the consequences of his misdeeds 

AnthmHique £ra/>/n^«c Introduction & l Etude des 
Eomttons artthmdtiquc^ By G Arnoux Pp xx + 
226 (Paris Gauthier-Villars, iqo6 ) Price 750 
francs 

Assisted by M Lai^ant, the author has put into an 
interesting and occasionally novel form the elementary 
theory of congruences indices, and residues of 
powers He has also given various examples of the 
use of Galois’s imaginary units, ind of the solution 
of cubic congruences by means of Cardan’s formula 
There is nothing essentially ni w in the book, but it 
is entertaining as the work of an amateur who h is 
looked at the subject in an independent wav, and has 
occasionally put the facts into an unusually vivid 
form, for instance when he gives a chess-board 
diagtam showing the solutions of xZ + yMlU (mod 5k 
and so on. 

Familiar 7 tees By Prof G S Boulger Pp vi + 
160 (London Cassell and Company, Ltd, nd) 
Price 65 

As the Author informs us in his preface, the book is 
an endeavour to describe the beauties of our familiar 
trees He further points out that 44 Their many 
associations have interests that appeal to the historian 
and the moralist, to the student of literature and of 
folk-lore, but little less than to those interested in 
botany ’* 14 The time has gone by when we could 

be content to stand agape ift the wonders and 
beauties of the world of Nature, we require now some 
Attempt, at least, at an analysis of the origin, pur- 
pose and significance of the objects of our admira 
tion ” Mr Boulger has certainly given a fairly 
interesting account of a few' of the Commoner trees 
and shrubs In his introduction he defines trees as 
perennial plants with a principal stem of some con- 
siderable diameter, rising from the ground and 
forming wopd Their woodiness distinguishes them 
from all hefbs, and their one principal stem from 
shrubs In spite of this, however, he Includes in his 
book of familiar trees shrubs and even climbers, while 
such familiar trees as the oak, beech, and the lime 
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are omitted and the Scots pine dismissed with a 
passing reference * 

The author has, however, brought together a con- 
siderable amount of interesting material concerning 
the species with which he deals, and the value of the 
book is greatly enhanced by the many beautiful 
coloured plates and photographs The appearance of 
the cross-section of the wood of the various 9pecies is 
welt illustrated by selections from Mr J A Weale*s 
unique collection, and these, like the other plates and 
figures, do great credit to the artists by whom they 
were produced 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return or to correspond with the wrtters of, rejected 
manuscripts intended for this or any other part of Natuk* 
No notice is taken of anonymous communications ] 

Radium and GeolJfcy 

After reading Arrhenius’s vivid account 1 of the bom- 
bardment of the earth by electrically charged solar dust, 
one is prepar< d to ippreciate Prof Jol) ’s hypothesis as set 
forth in his later in Nature of January 24 On the other 
hand, Mr Sirutt's analysis of granite affords strong sup- 
port to the view that the r idium it cont 1111s is of terrestrial 
origin Ihe conc< ntration of this constituent in the biotite 
might conceivably be due to the absorption of percolating 
water containing radium in solution, but not in the zircon, 
a mineral which is as impermeable as quartz A mineral 
analysis of Cornish granite from Prnrhvn made by Miss 
Davies in our geological 1 tboratorj gavt the following 
results — orthcxlase, 2463 per cent , albite, 1342 per 
cent , quartz 4023 per cent , muscovite, 10 os per cent , 
biotite, 1 1 40 per cent , magnetite and zircon, oi(> per 

cent The he ivy portion of the t orntsh granite analysed 
by Mr Strutt which was insoluble in hydrochloric acid, 
consisted of siIkj hvdritc and zircon and if the latter 
mineral was present to the exti nt of o [6 per cent only, it 
must have contained v judging from the analysis 

0637x10“’* gram of radium per gram or a little less 
than was found in rrv stats of zircon from North Carolina 
In the consolidation of granite the zmon crystallises out 
first, then the biotite, next the muMovite afterwards the 
dbite, and finally the orthoi lase and quartz, but the 

#oncentrniion of radium diminishes in a similar order, a 

correspondence that can hardly h<! the effi'ct of chunce 
In ihi formation of granite, watei has undoubtedly 
played a lnrg< pui t and may have had a good deal to do 
with its difff rentntlon from the parent magma Water 
forms one of 1 c constituents of biotite, sometimes to the 
extent of 10 ur cent Thus it is possible that the rich- 
ness of granite in radium is due to the removal of this 
constituent in solution from the general mass of a magma 
and its concentration in certain portions which were con- 
verted by hydration into granite 

But if this be (rue of granite, may it not be true as 
well of basalt and other basic rocks in which also water 
plavs its part though to n less extent * AU the igneous 
rocks to which we have access are very superficial parts 
of the earth’s crust, and it is unsafe to reason from them 
to the deeper underlying regions There m iv be other 
causes, apart from solution, by which electrically charged 
atoms like thoM of disintegrating radium have found thi ir 
wav up from below to enrich the outermost 1 ivers of our 
planet In anv cas*, the assumption that radium is 
uniformly distributed through a crust forty-seven miles in 
thickness seems to reouire support from independent 
evidence, and until that is forthcoming it is equallv open 
to us to assume a thick crust, 800 miles consisting of 
silicates with radium distributed through it according to 
some unknown law, but with a rapid increase towards the 
zone affected by highly heated waters 
January 36 W J Soli as 

t Arrbemun, “I ehrbach derkwwnschen Wiydk, ico3, rt p i*g (Leipdj,) 
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Th« Mathematical Tripot. 

In N Atuwt^of January 17 (p *73) there w a long ACtjcU 
by Prof Perry which contains a one-sided account Gf the 
new regulations for the mathematical tripos So far as 
I can see, no new arguments are suggested, for every 
statement has been already fully discussed arid As, 1 
behtve, thoroughly answered To repeat all these at length 
would take too much space and time , but perhaps the 
Fditor of ^Nattjbe will allow me to remark on two or three 
assertions which can be answered in a few words 

Prof • P^rry speaks of thos* who vote “ non-placet " as 
the opponents of reform, yet th<h*e “ non placa> ” have con- 
tinually urged the necessity of reform ft is on!} tills 
particular reform that they object to It was proposed in 
the Senate House (Reporter, p 325) to have joint meetings 
of the two parties and to agrie on some common action 
It has also been suggested that we might use the Smith* 1 ? 
pares to separate the different kinds of students It is, 
therefore, tin ff placets ' whom we ought to designate 
as the opponents of reform when they refuse even to 
consider such proposals So also 411 the circular (December, 
1000) issued by our committee, We say that in the event 
of the regulations being rejected, we are ready to cooperate 
in promoting such pleasures as would, while preserving 
the best features or the present system, at the snide time 
remedy its admitted defects 

In another place Prof Perty tell* us that one Of the 
most important regulation* is that a student may take 
part i ui his second term He gives no explanation \vh> 
this regulation boa been objected to yet this makes all 
the difference If students can pass part I in first-class 
honours m their second urm, the subjects cannot be rpuch 
more than schoolboy knowledge, and do not deserve Cam- 
bridge first-class mathematical honours These subjects 
-ire fewer in number than those of the existing part 1 
Others have been curtailed for example, the h?cs of the 
binomial, exponential, and logarithmic theorems, and also 
those of Taylor and Mat Harm are required, but Without 
their proofs fa a tripos which does not* include these 
proofs worthy of first-class umversttv honmtrs tn mathc~ 
tiutfics? It i# a new thing that a mathematician should 
learn theorems by rote without understanding the reasons 

In regard to the higher studies, there is only space to 
nonce that the existing part 11 has been genxrallv regarded 
ns a tuinplete Failure, vet its theory and prai ticc are to 
be retained m the new programme 

The proposed scheme wus signed b} fifteen oni} out 
of the twenty-five members of the Mathematical Board, the 
n mninder not voting Among college lecturers m mat he - 
ttmfus, our count makes the majority opposed to thi 
scheme, and the same, is true of resident graduates in 
mathematical honours Almost all the training for part 1 
Is now done by the lecturers and teachers in the various 
colleges It 1* only with these that the mathematical 
undergraduate U brought Into dose contact, and it is to 
thorn rather than to the professors (who necessarily confine 
their lectures to the highest subjects? that we should look 
for guidance on the needs of their pupils (see the u non 
plat et M circular) 

The name of a distinguished mathematician is claimed 
ns n supporter by Prof Perry The name of Lord 
Kelvin here comes naturally to our remembrance, as he 
is our greatest natural philosopher If the mention of 
the first name is an argument, how much more that of 
Kelvig? Yet Lord Kelvin is opposed to the new “ so- 
called ” reformation His opinion of the umversitv train- 
ing has been given to us in his ftv-shoet Other old 
members hav^also explained the good the} derived from 
their " old-farnloned ,f Cambridge course 

Prof Perry states that if the 44 non-placets 14 should 
succeed in reversing the decision of the Senate,* they are 
vstablitthwg a prtcedent which cahnot conduce to the 
smooth working of the Lmversitv He must have for- 
gotten the precedent set in 1872-3 when a proposal making 
Greek non-compulsory in the previous was carried in 187a, 
only to be rejected when it cpmc up again a few months 
later in 1873 No constitutional difficulties appear to have 
followed It was proposed in the Senate House bv one at 
least of the supporters of the scheme that if the October 
decision is reverse^ they should npeat the lotmg term 
after term until the opposite side was wearied out Is It 
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considered that iiicb 1 a course wtti conduce 
workng of the University? > 86 strange^’ pta# y kppafr# tn j 
bte void of all argument/ and if even AtetU 

throw the whole Senate Into wmfulSoft. 4 ^ " * 1 

There arte many points In Prof Perty'i fcroifhhry of 
regulations which ^ould require an answer If they fadd- 
not already been so fully replied to, * I hopd t $>ve 
that some of his statements, at least, require *«riftfcfctkrt» 

EdWAM? I* Jt 6 t 7 TH, 
in_ " , ) 
Fertilisation Of Flowers by lose eta, - 

Dr Alfred Russkl Wallace, In an arlieta entitled 

Creation bv l aw," contributed to the Quarterly Joumot 
of Science fn October, 1867, alluded to a Madagascar 
orchis ( 4 ngraecwm sesqwpeddfo) with a nectary varying In 
length from 10 inches to 14 inches, and prophesied that ft 
hawk-moth will be discovered with a tongue of equal 
length to fertilise it * 4 That such a moth exists in 

Madagascar may be safely predicted, and naturalists who 
visit that island should search for it with as much cbn- 
■ fidence as astronomers searched for the planet Neptune— * 
and thev will be equally successful I *’ Will someone kindly 
• tell me if this prophecy was fulfilled ; tf so, when/ and the 
rame of the moth i r K W Swanton 

Dr Jonathan Hutchhi!»on , s Educational Museum* 
Haslerrwre, Surrey, January 17 

1 ^ 

In repl> to Mr S wanton's letter, t ' av^ not heard of 
any moth from Madagascar with an exceptionally long 
probosus 1 think, however I did hear of one from East 
Africa with a probOstis nearly the length required, but os 
entomologists do not usually open out and measure the 
length of proboscis of ill the large Sphingld# they receive 
some of the requited length may exist unnoticed in our 
public or private collections An inquir} at the insect 
departments of the Natural History Museum and also of 
that of the Jardin ties Plantes would perhaps afford Mr 
S wanton the required information * 

Aifred R Wallace 

The Immortality of the Protozd* 

In a footnote to p 42 of Coleridge’s M Bk^raphia 
Literarra ” (Bohn’s Library) occur* the followmgyjltfe 
merit — <$bk 3 |HE 

4 Theie is a sort of 1111mm Immortal^^mong'Whc 
animalcula infusoria which has not naturally either b#th 
or death absolute beginning or absolute end " for ar a 
certain period a small point appears on its back, which 
deepens or lengthen* until the creature divides in two, and 
the same process is repeated in each of the halve* now 
become integral ” 

A* I understand (for I am no biologist mjself), the 
theory of the immortakty of the protozoa wafc, according 
to the generally accepted view, first definitely formulated 
by W eismann in hU lecture 14 Ueber die Dauer des 
l^ebens ** In 1881 It had been indicated before, 1 H>ut never 
definitel} stated But an examination of the passage 
quoted above with the context ift which it occurs (which 
is too long to be Inserted here), shows that already In 
1815 Coleridge could allude to this conception as one the 
truth of which was already accepted among biologists 
For Coleridge is not stating the fact for Its own sake he 
Introduce* it merely m an illustration of a fatt of 
etymology Moreover, Tt Is not merely to the phenomenon 
of multiplication by fission that he alludes, but to the con- 
ception to which (at some period subsequent to its 4 hj- 
tovery) it gave birth 

Coleridge took u keen interest In bwlog), and wAS, no 
doubt widely read in biological literature Tf Is Possible 
indeed, that his statement is basrd, not on anything that 
he had read, but on what he had heard in conversation 
with men of science of hi* day It would be interesting 
however, to know If the conception had been definitely £ut 
forward in writing at this time, and I shoulff he much 
obliged if you would give me through the medium of your 
columns, an opportunity of closing the question up 

J< Shawcrgs* 

a8 Oberstein Road, New Wandsworth, S W , 

January i<> 
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^ of Relief by Monocular Vision 

\jl tTXUUKU example wiowiiw hpw *ny lar ge lens An 
(see Natvm, January & p. 324) may be 
fexfteostrafed to an audience t 

An,eleclrfr clow-temp 1* 1 ft id an optical lantern, and 
jw imaga 01 the filament projected on to a screen This 
inogp 1* only sharp in parts 

A card with a small hole in ft (l Inch) Is now plac^i 
lose in front of the lens , this sharpens the image on the 
Kremv 

The card should now be moved backwards and forwards , 
the image changed in a remarkable way with every move- 
TOentj showing that the lens sees the filament front a 
different point of view from each point of its surface 
photographs taken With the M stop ” at either side of 
the lens make a good stereoscopic pair. 

A E, Smith 

8 Farfingdon Avenue, E C , January 19 


TH& RUWhNZORI BOUNDARY DISPUTE 
r t H HE dispute which has arisen as to the ownership 
A of the Ruwenzori Mountains between the British 
and the Congo State Governments is the latest ex- 
ample of the dinger of a fixed and definite boundary 
agreement hosed on unfixed and most indefinite geo- 
graphical data So long as an elementary knowledge 
of geography — especially of the conditions and 
methods which govern geographical map making — 
forms rto part of the educational equipment of our 
political staff we shall have these unscientific and 
clumsy disputes which may easily cost the country 
as much as a small war 

In this instance the agreement indicated, as the 
boundary between the Congo State and Uganda, “ a 
frontier following the ^oth meridian east of Green- 
wich up to its intersection by the watershed between 
the Nile and the Congo, &c ” Presumably some sort 
of a map Was consulted, but in 1894, when that agree- 
ment wus drawn up no map could have existed 
which could claim to be raare than approximately 
accurate tn respect to any position fixed relatively to 
the meridian of Greenwich, and in the absence of 
detailed topography it must have been impossible to 
foretell whether the demarcation of such a line was 
even practicable bor a political boundary to be of 
any value it must either be carried by some well- 
n \arked natural feature or pass through country 
where artificial demarcation is possible Conse- 
quently, of all dangerous boundary definitions that 
which involves a straight line through unmapped 
rqgkws is peihaps the most unsafe It niigh( be 
urged that in the absence of all topography it was 
necessary faute de mteux to make use of an hypo- 
thetical line In that case* treating all existing maps 
as a blank (which would have been the safest course), 
It wa* only necessary to express a doubt as to the 
finalttty of the arrangement whilst drafting the agree- 
ment, 

f hi the present instance probably no one will be 
much the worse for an unscientific boundary muddle 
A certain nervous anxiety to avoid international com- 
plications has led to our hasty abandonment of a strip 
of country which lies between what is now determined 
as the thirtieth meridian east of Greenwich and that 
line which was supposed to represent it when the 
o^reenAnt was made Ihq strip is about twenty-five 
miles in width, and the Congo officials have already 
ta^ep possession and forbidden the entry of any white 
men unless engaged on scientific investigation It 
may be a valuable strip for rubber production or it 
may hot. Whatever it is, it has practically been 
given away (like many another more important field 
of international frontier dispute) for the want of a 
little scientific knowledge of the limitations of geo- 
graphical defin ition ♦ 
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The art of the lapi&ary .* 

fiOOKS dealing with precious stones which have 
O made their appearance in the pafet may be 
divided into three classes First, works of exact 
science written by competent mineralogists, like the 
well-known treatises of Church, Max Bauer, and 
Kim/ , secondly, treatises of an antiquarian character, 
of which the well-known works of C* W King are 
the most conspicuous examples, and thirdly, books 
written from the commercial standpoint, like those of 
Messrs. Streeter and Emmanuel All these classes 
of books treat, it is true, more or less incidentally of 
the lapidary’s art, but the information on the subject 
is often seepnd-hand and sometimes not very trust- 
worthy 

It may be readily understood that a skilful lapidary, 
who is constantly handling different gems from the 



f)(j. 2 — D arcond Cleaving From 4 Tbe Gem Cutter s Graft 

most varied localities, must acquire an eye- and hand- 
knowledge of the objects of his craft of a very special 
kind, and the opinions of such men, based 'is thev 
are on the results of constant observation and expcri 
cnce, may often be worthy of the attention of men 
of science A book written by a practical lapidary 
may thus be expected to have a peculiar interest of its 
own-one of a totally different character from that 
which attaches to the kinds which we have tnumer 
ated above, and thus it comes about that the work 
before us constitutes almost a new departurr in th< 
literature of precious stones 
It is only fair to the author to point out that 
—while justly insisting on the importune and 
value of the practical knowledge of gems gained by 
constantly handling them and by noticing their 

* “Tb« Gem Cutt«r « Craft " By Leopold Claramant Pp xv + 396 
(London G*org« B*U and Son*, >906.) Price 15/ net 
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behaviour on the lapidary’s wheel — he fully recognises 
the great importance of the exact and quantitative 
methods of the mineralogist. The chapters dealing ’ 
with the scientific methods for identification of precious 
stones are, on the whole, fairly complete and accurate, 
though evidently the Information is to a great extent 
second-hand ana sometimes wanting in precision Wc 
notice that the suggestion of the cadmium borotungs- 
late as furnishing a dense liquid for the separation of 


disc the edge of which n armCdwith dust, 

bet on account of the equal hard be s* of the duet dhd 
the stone the work is very blow and * laborious 
Much more frequently the" form J 0f the gest> (i K 
modified by 44 cleaving/* advantage being skilfully 
taken of the natural octahedral parting-planes i\ 
the diamond The method adopted to that familiar 
to mineralogists, and is illustrated in the accom 
panying diagram, Fig 1 

41 The diamond to be Cleaved is 



cemented upon the end of a wooden 
stick or holder In such a position vihat 
the >plane of cleavage to be used in 
the operation lies parallel to the Wgth 
of the stick, wlycn is firmly fixed into 
the centre of a weight projecting from 
the wooden bench in front of the 
operator A steel blade is bald ogiinM, 
the diamond in the desired position 
and bv means of a smart blow 
upon the back of it, the stone is 
caused to divide along the cleavage 
plane ” 

The process called 44 bruting ” de- 


mands equal delicacy and firmness of 

Fig * ^—DumorKi Orating From* 1 ho G«m Cottar b CtAfi, hand, aided by a s^ill which COfl 

*■ only b u attained by *^ng practice 

gems I* ascribed to Prof Church, and not to W Klein, 1 44 The bruting of diamonds corisi*ts*of rubbing two 

while the recommendation of the use of the mixed silver ) diamonds together in such a wa> that bv continual 


and thallium nitrates is accompanied bv no hint of the 1 
limitations to the use of this substance imposed by j 
its high price and tendency to ihange colour The I 
Abbe refractometer is described as a means of deter^ 
mining refractive indices, with no suggestion as to | 
the existence of simpler and cheaper instruments, like j 
those of Prof Bertrand and Mr Herbert Smith I he I 
use of the Rontgen ra>s in differenti- 
ating between the various gems and 
paste is described, but no reference is 
made to the valuable and exact observ- 
ations published bv Prof Doelter on 
this subject fn the same wav anti 
quartan subjects, like the classic ll and 
biblical names applied to gems, arc dealt 
with in a very perfunctory manner the 
uninstructed reader being left in ignor- 
ance as to the wide differences of 
opinion which exist as to the identifi- 
cation of the particular substances re- 
ferred to by mcient authors 
It is when the author comes to deal 
with the practical work of gem-cutting 
that we feel that he is on safer ground, 
and his account of the method of 
cutting and polishing both diamonds 
and the softer precious stones, fully 
illustrated as it is, has all the complete- 
ness which we might expect from one 
practically engagtd in the industry 
The ordinary methods of 44 sober- 
ing ” diamonds into cones of metnf 


friction each can bt made to assume the required 
shape Each diamond is cemented upon the end of 
a stick or holder about a foot long; and the operator 
firmly holds one end of each stick m either hand 
The stones are then rubbed and pressed one agamst 
* another over a wooden trough containing h very fine 
metal sieve, into which fall the particles of diamond 



(consisting of two portions of lead to 
one of tin), and grinding and polishing ® , *° 3 — 
facets bv pressing them against a 
rapidly revolving wheel armed with diamond dust, 
are, well known Perhaps less familiar to most 
persons is the series of operations — known as 
“slitting,” “cleaving,” and “bruting” — by which 
diamonds are made to assume approximately the 
required shape, before the formation of the series 
of facet* by means of the poHshing ' wheel 
(“ Skeif ”) Diamonds are sometime* sawn across by 
moag* of the oitfinary lapidary’s wheel, a thin iron 
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Fig 3 — G*m held In portion tgaintt tb« wtwrt From " Th« Q«m Cuutr ft Graft 4 


dust rubbed from the stories In order tq obtain 
sufficient leverage the holders which support the 
diamonds are held against little metal projections on 
either side of the trough ” (Fig 2) 

In reading the work before us the mineralogist 
recognises the fact that a shilled lapidary with powers 
of acute observation may detect phenomena that could 
scarcely reveal themselves In L any other circum- 
stances Among these may be noticed thd statement 
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theft dfawiQAds thati have been cut by the lapidary's 
wheef lack some o if the brilliancy found in gems that 
hhvefbeen aimply deaved It appears, too, that the 
ciiamoftds of different districts differ to a very marked 
extent in their degree of hardness; the diamonds of 
New< South Wales, indeed, are so much' harder than 
those from other districts that they can only be cut 
and polished with their own powder 

Rubies, sapphires, emeralds, and other coloured 
stone* are of less hardness than diamonds, and their 
cutting qjnd polishing can be effected by means of 
diamond dust, carborundum, corundum, or emery 
But in the case of these softer gems £reat delicacy 
of touch, rather heavy pressure and f notion are re- 
quired for their successful facetting The gems to be 
polished are cemented ort the end of a holder made 
of hard wood about the size of a short penholder, and 
are cut and polished by being held against metal discs 
(“ laps ”) supplied with the abrasive and polUhlng 
powders (Fig 3) 

The latter portion of the book, which deals wjth the 
hature, localities, and treatment of the various kinds 
of gem-stones, presents few features of interest as 
compared with other works of the kind On some 
points, as, for example, in the remarks on the artificial 
production of precious stones the information given 
is neither very complete nor very exact , but even in 
this part of the work there are occasional observations 
which are of considerable interest to the mineralogist 

J W J 


NOTES 

At the moment of going to press W( learn with the 
deepest regret of the sudden death of Sir Michael Foster 

Thb fourteenth International Congress for Hvgienc and 
Demography will be held at Berlin on September 33-29 
All papers and particulars referring to the congress may 
be obtained from the general secretary, Berlin 0 W 
Eichhornslr 9 

HERtt F I Bkybr, the founder of the world faxed 
colour factory at Chemnitz fifty years ago, died pt San 
Remo on January 2 at the age of eightv-two year* The 
direction of the factory has for seffre Nroc now been in 
the hands of his son-in-law, Herr Tb Kdrner 

Thb > organisations committee of the sixth International 
Tongrcs* held at Rome finds itself with a balance 
of about 20,000 francs This sum of money it is pro- 
posed to divide into honoraria of 1000 francs each, to be 
given to young Italian chemists to enable them to be 
present at the next international congress, to be held in 
London in 1909 

A Reuter message from Brussels reports that af^a 
meeting held on January 29 at the residence of M 

Beermtert, Minister of State, it was deeded in principle 
to organise a new Belgian South Polar Expedition A 

scientific committee will determine) the programme The 

meeting appeared to be in favour of the scheme of oceano- 
graphic research submitted to the Mons Congress bv M 
Arc tow ski 

At the recent annual meeting of the Royal Microscopical 
Society, the following officers were elected for the ensuing 
>ear — President, Lord Aveburv , vice-presidents, Mr 
Conrad Beck, Mr A N Disney, Dr J W H E>re 

Dr Duktnfietd H Scott , treasurer, Mr Wynne E Baxter , 
secretaries, Rev Dr W H Dallinger and Dr R G 
Hebb 

At the annual meeting of the Fntomological Society on 
January 23 it was announced that the following officers 
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had been elected for the session *907-$ — President, Mr 
C% O Waterhouse , treasurer, Mr A H Jones , seen 
ftfie*, Mr H Rowland-Brown and Commander J J 
Walker, R N The outgoing president, Mr b Merri field 
delivered an address in which he discussed some of the 
causes of the persistent abundance or scarcity, generally 
or locally, of species and varieties of insects, and the 
relative importance of the consumption of their food and 
the attacks of their enemies Reference was made to 
staking characters that seem of no biological importance, 
to ^habits and activities not directly concerned with nutri- 
tion or reproduction, and the manner in which they are 
affected by external conditions and to structure and fixed 
habits indicating their ancestral history and affecting their 
present capabilities 

Prof M I Konowaloff, professor of chemistry in, and 
*gt*one time director of, the Polvtcchnikum in Kiev, died 
in h?s forty-ninth year as the result of an accident on 
December 24, 1906 After passing through the phvsico- 
mathematical faculty of the Moscow University he became 
Tftrvt an assistant and then a docent of chemistry In the 
same university , in 1896 he was appoints professor of 
inorganic chi mistry at the Petrov skoje-Pasumowskoje 
vgiicultural Ai tdetm near Mos<ow leaving there m 1899 
for the new polv technic at Kuv in the building and 
equipment of which he had taken an active interest In 
1002 he was elected dnector, hut owing to a number of 
unple isantnesses having arisen he resigned in 1904 His 
most important scientific in\< stigations dealt with the com- 
position of the Caucasian petroleums, the nitration of 
various organic compounds , preparations of aldehydes and 
kttoms, syntheses of aluminium haloids and their isomers, 
refractivitv of nitrogenous organic compounds, nitrogen 
compounds of the Jerpeiu group ind the methane series 
Jbc , the SimiWritv between the iron salts of organic acids 
and the mtro compounds In addition to having displayed 
great scientific actmt\ Prof konowaloff was always a 
slrofip idvotate of public lectures especnllv for the work 
ing classes 

An Association for the Promotion of blight 15 in course 
of formation I he associ ition will aim at assisting jn- 

vgators and investigatois to carry out experiments in 

urnficial flight In order to secure that no funds shall 
b 0 subscribed bv speculators with any hope of return, it 
is proposed that in the case of its ultimate success m its 
object, the valuable assets such is a fuihty for construct 
ing practicable flight machines, should be handed, free of 
cost, to the nation A provisional committee has been 
appointed, which includes the lion C A Parsons, F R S , 
Sir William Crookes, b R S Major B F S Badcn- 

Powell, and others M ijor Baden-Powell who is the 

president of th« \*ronautual Stnutv, in a letter to rhi 
F&tteS explains how the new association differs from thi 
Aeronautical Society and the Adro Club He points out 
that the newly-formed association has for its main object 
the acquisition of a fund to be deVoted to the purpose 
already explained I he intention is to make a public 
appeal, and it has been considered that this could be dom 
better bv an indt pendent body than bv the existing society 
It is, however, clearly understood that the association shall 
work in entirp accord, not onlv with the Aeronautical 
Society, but ulso with the Afero Club 

The birds of Irene near Pretoria, b\ Mr I k 1 aylor 
illustrated by a plate of the eggs and nrst of the black 
duck, and notes on a collection from N b Rhodesia by 
Messrs W E Stoehr and W L bcl iter firm th'* sub 
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}*ct of the two chief original articles in the Journal of 
the South African Ornithologists* Union for December 
last 

In the fourth volume (pp 173^19*) of Worms 
gallons, South 'Africa, Dr W, G Ride wood describes g 
new species of the hemichordate genus Cephal odist us, 
obtained from a considerable depth in the Cape seas 
The new form brings up the number of known species to 
seven 

The report of the Felsted School Scientific Society for 
1906 is illustrated with reproductions of photographs taken 
by the members of that body The most interesting of 
these represents a nest, with eggs, of a moorhen, builb^ 
on some stuka In the river Fctt, about 3 feet from fh 4 e 
bank, with the base of the structure touching the water 
The society appears to be in a thriving condition 

ThIr Hon Walter Rothschild has just presented to the 
British Museum (Natural History) a fine mounted speci- 
men of a male Alaskan elk, or moose (Alces macjilts 
gigas), which has been temporarily placed in the central 
hall behind the African elephant The Alaskan elk, we 
may remind our readers* is the largest representative of 
its species, although some of the cstimaUs of us height 
arc almost certainly exaggerated 

Wf have received the rejiOrt of ihe museum committee 
for the County Borough of Warrington for the past vmr 
It appears that Warrington was the hrst town m the 
United Kingdom to establish (in 1848) a rale suppot led 
public library and a tablet with an m$mption to that 
effect has recently betu placed in the building The 
excavation of the site of the Roman station at W dderspool 
has, for the present, been brought to n conclusion ind 
the spoils are in prpttss of being arranged for exhibition 

Thb fourth part of vol 111 of the Transactions of the 
Hull Scientific and Field Naturalists* Club contains a 
coloured plate Of the four known British luid eggs of 
Pallas’s sand-grouse These constitute two complete 
dutches, both taken on the high wolds near Brvorlev in 
rs8S, one on June 15 and the other on July 5 The only 
other known instance of this species breeding in the British 
Isles rests on the evidence of a young bird found in 
MonyshirL I he eggs are the property of Mr 1 Audi* 

Under the title of 44 Nature Names in America,” Mr* 
Spencer Trotter, in the January number of the Popular 
Science Monthly, gives some interesting information with 
regard to the origin of the vernacular designations of 
many of the animals and plants of the United States 
Raccoon, opossum, skunk, chipmunk, and moose are, it 
appears, taken direct from the Algonquin language Miss 
I P Bush contributes a translation of a valuable article 
b) Mr Anton Handlirsch, of the Vienna Museum, on 
fossil insects and the development of the class Insect a 

Manv naturalists k will remember that after the fresh- 
water jetty -fish Limnocodium was discovered in 1880 and 
its little polyp stage also described, a very similar polyp* 
the Mtcrohydra ryden , was found in a back-water of the 
Delaware River, near Philadelphia, In the United States 
In 1897 the veteran naturalist Mr Edward Potts, 0/ 
Philadelphia, described in the dmcriran Naturalist, with- 
out illustrative figures, the production of a medusa or jelly- 
fish by this little Microhydra The observation escaped 
the notice of most soologists, and it is therefore a matter 
of congratulation » that Prof Ray I ankester has obtained 
from Mr Potts a full description of the budding of Micro- 
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hydra and of the medusa produced by It, accompanied by 
numerous excellent drawings These ire pbbliiha&ln thV 
December (1906) number pf the Quattetty pfc hC^ro- 

scopicat Science Figures are given for ootRpflrifott' of the 
medusa and polyp (Limtibcodium) from K6geat’* Park 
(1880), and of the medusa of Lake Tanganyika (Lfenft6c~ 
nida) described In 1893, Mr Potts sent a preserved, speci- 
men of the North American f resin-water medusa to * Prof 
Lunkester, who submitted It for examination to Mr* E T 
Browne, Well known as a specialist on the ittedur*, and 
a report and figures by him are published together with 
Mr Potts’s memoir* The medusa of Microhydra dkfors 
greatly from that of Limnotodium, although the polyp form 
has many curious points of resemblance in the two genera 
Only very young liberated medusae of Mlctfohydra have, a* 
yet, been observed There is obviously an opportunity for 
further study of a very interesting kind in regard to this 
last discovery made by Mr Edward Potts, so well known 
to zoologists by his researches on fresh-water sponges 

The methods of preparing an accurate survey of tKo 
plants growing in a plot of pasture or meadow-land is the 
subject of a small brochure bv the Rev E A Woodruffe- 
Pearoik published as No 9 of the Rurtd Science Series 
The system here explained in detail is recommended to the- 
consideration of students taking up flora 1 ** anal} sis from ft 
biometric standpoint 

Selecting is his subject the financial success of forest 
management, Dr W Schlich, F R S , delivered a lecture 
befprt the students of the Roval Agricultural College, 
Cirencester, that is published in the December (1906) 
number of the 4grifu/tiira/ Students* Gazetti While the 
lecture contains no new facts, it provides an exceljent 
summary of guiding principles, and as a practical lllus 
tralion Dr Schlich quotes from the working plan drawn 
up by him for the Alice Holt crown forests in Hampshire 

A question that must frequently occur to frult-growe+s 
is concerned with the causes that control the time of 
flowering of trees An attempt to calculate in a general 
wav the number of he it units received in different years 
is discussed by Mr T P Sandstert in Bulletin No, 137 
issued from the agricultural experiment station of the 
University of Wisconsin As would be expected, conditions 
during the previous summer and autumn are *no less 
potent than temperatures in the spring, while less important 
factors art connected with the condition of the soH and 
the characteristics or state of health of each individual 
plant The author mentions that Jhe number of unit* 
required to bring a tree to flower varies from year to year, 
but does not state whether the proportion of heat units 
required by different varieties remains constant, although it 
would uppeefr that data suitable for deriding this point 
were collected 

The Engineering Standards Committee has Issued tables 
of British standard Whitworth screw threads, of British 
standard fine screw threads^ and of British standard pjpg 
threads The tables can be obtained, post free* foe a 
ponny, from the offices of the committee, 38 Victoria 
Street, Westminster ' 

In the discussion on Mr H Campbell’s paper on suction 
engines and gas plants, read before the Institution of 
Engineers and Shipbuilders tn Scotland (Transactions, vol 
I , part nl ), Mr F J Rowan gave a bibliography of the 
subject, bearing witness to the enormous amount of in- 
vestigation and research that has been carried out during 
(he past two or three years 
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fyy**novnoN8 have shown that thq yellow crystalline 
sub^tfmc* deposited from solutions of ammonium molyb- 
ha* the composition H # Mo 0 4l H, 0 * It was noticed 
a» parjy as 1 £76* identified In 1882* And a crystal measure- 
ment made ih 1903 The properties of tra* interesting 
chemical cariosity form the subject of a paper by Mr 
J, Hi Graham ip the journal of the Franklin Institute 
(voh cfxttl ( No 1) 

In the Engineer of January 25 plans are given of the 
handsome attd commodious new headquarters of the great 
American engineering societies m New York provided by 
the liberality of Mr Andrew Carnegie The two top 
floors are davoted to the libraries of the several societies 
And U is Intended so to administer the library of each 
that by bringing them together there ma\ be created an 
extremely complete and valuable library of engineering 
science and practice. 

^tpikinO evidence of Japan’s native industrial capacities 
Is afforded jby an admirably illustrated 
description* by Mr O G Bennett, ot 
Sumitomo Bess!, the great copper mine "**“ 
of Japan, in the Engineering Afagasitu? 

(tol xxxh , No, 4) Copper mining 
has been carried '"out for centum s at 
this peak of sulphide copper ore near 
the centre of the island of Shikoku 
At the present time, 9000 ions of ora 
are raised daily by plant modern in 
all engineering details, the transform- 
ation from the primitive methods 
having been wrought without the direct 
assistance of a single foreign engineer 

1 HE presidential address delivered by 
Mr F W Taylor, of Philadelphia, to 
the American Society of Mechanical 
Engineers is summarised in the 
Engineer and in Engineering of 
January 11 The author, one of th< 
inventors of the modern high-speed 
steels, has written an address on the 
art of cutting metals that deserves to 
become one of the engineer’s classics 
It is probably, both on account of 
its length and on account of the 
matter it contains, one of the 
most remarkable that has ever 
boon offered to a learned society It contains the main 
results of twenty-six years’ study of the question of 
obtaining the maximum output from machine tools As 
the best high-speed tool steel the author* recommends a 
steel of the following composition — vanadium, 032 per 
cent to 029 per cent , ihromium, 5-95 per cent to 541; 
per qpnt , manganese, 0-07 per cent to 0-11 per cent 
tungsten* 17*81 per cent to 18 19 per cent , carbon, o bfG 
per cent, to 0674 P cr cent > and silicon, 0049 per cent 
to 6-043 pw cent He has succeeded in establishing 
formulas sufficiently trustworthy for the production of slide- 
rote* by means of which it is possible to determine in a 
feW minutes the best speed ind feed to use in ixecuting 
Any given piece of work in any given lathe, and with any 
given set of tools 

lH one of the very valuable Bulletins (No 275 
Washington, 1906) recently issued by the United States 
Geological Survey, Mr f Nelson Dale describes the slute 
deposits and slate industry of the United States Tt covers 
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1 $4 pages, with twenty-five ’plates and fifteen illustrations 
in the text, and deals with the origin, composition, and 
structure of slate In general, and the slate deposits of the 
United States in particular A full bibliography of slate 
and a glossary of geological and slate-quarrying terms arc 
appended lhe classification of slates adopted by the 
author is as follows — I , aqueous sedimentary* A* plgy 
slates, B, mica slates, (1) fading (a) carbonaceous ^ 
graphitic, (b) chloritic, (c) hfcmatitic and chlorltk^f 
fading (a) graphitic, (b) hiematitic, (c) chloritic, (d) H®ma- 
titic and chloritic 11 , igneous A, ash slates, B, dyke 
slates The scientific basis for these subdivisions 10 ex- 
plained, and the macroscopic and chemical analyses of 
typical slates are given The Old Bangor quarry 
Northampton County, Pennsylvania, is the largest slate 
quarry in the United States The deposit measures 1000 
feet along the strike, 500 feet across it, and 300 feet in 
dejAh The general structure is a close, overturned 

synclinal crossed hy almost horizontal cleavage The 


thickest bed of good si ite is q feet thick The product 
from the large beds Is used for roofing, but that from the 

ribboned beds goes into null stock lhe value of the 

United States sldtc production m 1904 was 1,103,439! 

A paikr on internal-combustion engines for marine pur- 
poses, by Mr J T Milton, was read at the Institution of 
Civil Engineers on January 22 The economy and th< 

increasing use of internal combustion engines on land has 
led to considerable interest being taken in their applica 
lion to marine purposes, and already a large number of 
such engines have been fitted in small craft on the 

Continent in most of which heavy mineral oil is the furl 
used On Jand, various fuels arA used for these engines 
namely petrol, refined oil, heavy oil, coal-gus, produur- 
gas, coke-oven gas, and blast-furnace gas, but for marine 
purposes generally producer gas and heavy nil in 'it pre- 
sent the only available fuels The special conditions re- 
quired for a successful marine engine arc —(a) the engine 
must be reversible , (b) it must be capable of being quickly 
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stopped and of being qutckly started, either ahead on 
astern, (c) it must be capable of being promptly speeded, 
to any desired point between full speed and dead slow,* 
which latter speed ought not to be greater than one-quarter^ 
of the full speed , (<f) it must be capable of working well, 
not only in smooth water, but in heavy weather in a sea- 
way m which the varying immersion of the propeller causes 
rapidly changing conditions of resistance In marine 
engmea + the revolutions are praitically proportional to the 
speed of the ship, and as the vessel’s resistance increases 
muih more rapidly than the speed, it follows that for a 
reduction of speed of revolution the mean effective pressure 
must be reduced much more lhan proportion to the re- 
volutions This is a much more difficult problem in marine 
engines, where no flv-wheol is practicable, than on land, 
where the use of a heavy fly wheel permits the suppression 
of alternate fuel charges 

A Utti E essay of twenty-four pages has been published 
by M Prosper d< LafitU on 11 The Magic Square of tt 
with n Numbers M By this is meant a square with n 3 
spaces, containing the numbers from 1 a, 3, n oaih 
repeated n times in such a way that each row each 
column and each diagonal contains each number once* 
This is, of coursL a slightly different problem front that 
of the ordinary magic squire which contains all the 
numbers from 1 up to , and the author’s claim to have 
produced a paper calculated to instruct as well a*» to 
entertain the reader is well justified Messrs Gauthu r- 
Villars of Paris are the publishers 

In the Atti dtt lancet xv , 10, Dr Pietro Macchu dis- 
cusses the relations between thermal conductivities at 
ordinary and at low temperatures In determining the con- 
ductivity, obseiv ition is made of the distribution of tempera- 
ture in a rod subject to surf ice radiation when the flow of 
heat has become steidv hven at modi rate temperatures 
results based on Stefan’s law ire shown to be hetter than 
tho*H derived from Newton’s law of cooling thus for pure 
lead, the ratio of the conductivities deduced from Si* f in'* 
law, for temperatures 18 0 and ioo° respectively, works 
out at 1016, Jnger md Diesselhorvt’s determinations^ 
based on the consideration of non-stationary stales give 
1 015 while the assumption of Newton’s law gives 201 

Messrs A E Staify and Co, of 19 Thuvies Inn 
Holborn ( ireus, E C , have submitted for our inspection 
a pair of fhor new “Nikos,” 8x, prismatic binoculars 
which are sold at the low price of 61 ior The instru- 
ment is boautifullv hnishtd in Russia leather, und is of 
a v<rv compact, light, and handy form whilst its perform- 
ann optically satisfied the critical tests to which we 
subjtrtcd the pair examined There is a common focussing 
screw for both eye puces, one of which is fitted how- 
ever, with a separate arrangement, and the bending bal- 
ls adjustable to the distance between the observer’s eves by 
simply bending tv the required amount Both the special 
focussing arrangement and the bending bar are provided 
with stabs so that the habitual user may adjust the 
glosses before using them without having to make a wries 
of trials each time A pair of studs projecting from the 
object-glass end of the glasses enables the latter to stand 
flat on any horizontal surface 

Th(E isfftie of ” Hazrll’s Annual ” for 1907 Is now avail- 
able Fbe alphabetical arrangement of this cyclopaedic 
record^reduces the ti*>ublc of reference to a minimum, and 
the comprehensive charuUtr of the contents makes the 
volume of wide Interest 
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A third edition of “ Th* Mechanism of, Weaving/ 1 by 
Mr Thomas W Fox, of the Manchester Municipal School 
of Technology, has been published by Messrs Mabrtrtlltfn 
and Co , Ltd The opportunity has been taken to revise 
the text carefully, to add matter relating to recent develop- 
ments m weaving, to introduce numerous new (illustra- 
tions, and generally to enhance the value of the work from 
the points of view of teachers, students, and man actively 
engaged in the cotton industry 

The thirteenth edition of “ Practical Sanitation,” by Dr 
George R*td, has been published by Messrs C Griffin and 
Co , I td The appendix on sanitary law, by Mr H 
Manlej has been entirely re-wrltten, and other parts of 
thr work have undergone detailed revision, particularly the 
chapter which deals with sewage disposal The work 
provides medical officers of health, sanitary inspectors and 
others interested in sanitation with a comprehensive survey 
of the practical and scientific aspects of>sanltary science 

\\b have received a copy of the first number of the 
1 frtcan Monthly , n magazine to be devoted to literature, 
historv, exploration, science, and art, as well as fiction 
The new periodical is published by the African Book 
Company I td of Grahainstown Cape Colony, and its 
pme is is The contents of the first issue are varied and 
intf resting, scientific subjects are represented by two 
articles 4< I he Bantu in the Tenth Century As described 
in Extracts from the * Golden Meadows * of A1 Mas’udy,” 
bv Mr W Hammond Tooke, and '* Merino Sheep Breed 
big in Australia,” by Mr R II Harrowcll The maga 
z»ne may be obtained in this country from Messrs Wm 
Dawson and Sons t td , Cannon House, Breams Buildings, 
London, E C 


OUR ASTRONOMICAL COLUMN 

Thf Reci« nt Total EeursK of the Sun —A telegram 
received by Prof Kreutz from Prof R Schorr at 
Dschtsak in the province of Samarkand, states that during 
the whole tune that the sun was eclipsed on January 14 
the sky was totally obscured, and snow felt heavilv Only 
met* orological and some photometric observations were 
possible ( Astrononnuhc Waehruhtcn, No 4150) 

Herr Arehtnhold has reroved a similar message from 
another observer at Samarkand, whilst the Moscow 
observers ure reported to have obtained no results even 
in the meteorology al and photometric programme {Dos 
tl cltull J vnuary 15) 

1 he Soi ar Radiation — The depression of the ” solai 
radiation ” during 1903, as observed at Warsaw, is dealt, 
with in a paper communicated to the Bulletin mdlfor* 
ologique du uiffartement de VHirault by M Ladlslas 
Gorczvhski The observations showed that between 
December, 1903, and February, 1904, the radiation was 
abnormally low as compared with the mean for the years 
190 1-5 This phenomenon has previously been commented 
upon by various observers, and is supposed to have been 
due to the large amount of volcanic dust in our atmo- 
sphere Two other ^abstracts from the same bulletin deal 
respectively with the* variations of the intensity of the solar 
radiation with the height of the sun, and the amount of 
the insolation at Warsaw, Treurenberg, and Montpellier 

Photographs of Giacqbini's Comet (1905c)— The way 
in which a comet’s tail develops as the comet approaches 
penhedon is beautifully shown by a series of photograph? 
of Giacobini’s 1905 cornet which are published in Bulletin 
No 35 of the Lowell Observatory The aeries extend* 
from December 14, 1905— eight davs after the comet’s dlfr- 
covery — when the object showed only a well-defined nucleus, 
fo January 7, 190b, when three distinct tails are shown, 
the middle one extending to a distance of jo* from the 
head 
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4 Ocr Dtccmbtr a$ % p 6 tails were fihottn, one of which 
vw> up of foot distinct streamers with nebulous 

author octweeri^them f two of these streamers were crossed 
*o a* to present a twined appcarpjyce, whilst the two out- 
side ones diverged In the usual manner On no two 
negatives are the images the same, the day-to-day devclop- 
rtifitit being very marked Between January 3 and 4 there 
wm a decided change in the position-angle of the extremity 
of the tail, which is shown in a striking manner by the 
•ttperpositkm of the two oriented images, and is somewhat 
similar to that recorded by Prof Barnard ui the case of 
Brooks's comet 1893 iv 

The Reu $pot os Jupiter, 1905-6 — The results of Mr 
Stanley Williams's observations of the Gnat Red Spot 
during the opposition of 1905-6 appear In No 4150 of the 
Astfonormsche Nachrtciitcn The transit times of the spot 
ware all observed by simple eye estimates, care being 
taken to avoid looking at the Red spot Hollow, which 
lift compared with the spot itself, xvas a very conspicuous 
feature The rotation period as determined from 635 rota- 
tions, was. found to be oh 55m 41 46s , a value slightly 
less than that determined from the 1904-5 opposition 
The mas* of dark material which circles round the belt 
in which the spot is situated overtook the spot during 
the last week in March 1906 

Micrometer measures made during the period November 
JQ05. to February 1906 showed the mean longitude of 
the Red Spot Hollow to be 29° 41 a position some i° 3 
following the spot itself Mr Williams discusses the re- 
lative accuracy of the micrometer method at some length 
and from his experience, arrives at the conclusion th it it 
Is likely to introduce errors due to the alteration of the 
appearance of the observed fpnturc caused b\ the super- 
position of the micrometer wires ^ conclusion which is 
confirmed bv other observers of Jovmn phenomena 

A PkcuiiAR Shout period Vajuaptf ( i ^ c; uk>6 Cassio 
TKivK) — From a number of observations made at Potsdam 
during 1906, Messrs MUIler and K* mpf find th it the sixth 
magnitude star B D -H>8 0 200 is n van ible, with a pc rihd 
of 195 days and a rtnurkablv sin ill rvnge of light 
variation the whole amplitude amounting to onl) 033 
magnitude ( Hfroitoomc/ie \*U fine Men, No 4148) 


THE BRITISH SCIENCE GUILD 

*T*HE first annual meeting of the British Science Guild was 
L held at the Mansion House on Mondav, January 28 
Just fifteen months have passed since the inauguration of 
the Guild in October, 1905 and the very large gathering 
of sympathisers with the new movement was eloquent of 
the fact that the hopes and confident expectations of its 
organisers have not been disappointed The I ord Mayor 
Sir W Trtloar, presided, and w is supported by the presi- 
dent, the Right Hon R B Haldane and Sir Norman 
I-ockycr the chairman of committees Man) eminent 
representatives of sc knee, industry, and the educutional 
world were present 

[he t,ord Mayor having opened the meeting bv offering 
a warm welcome to the Guild, Sir Norman Locfcyer gave 
an outline of work accomplished since Its inception, touch 
ing on the main points mentioned m the report of which 
the following 19 an abstract The first part was purely 
historical.. It stated what the committees have done 
Though their activities have not figured so prominently 
before the general public outside, it must be remembered 
that the more important the work was agoing to be, the 
more quiet must it be in the first instance The first 
public outcome of the Guild was connected with the report 
0/ the Departmental Committee appointed to consider the 
question raised by the proposed new Technological Insti 
tutlort at South Kensington, and the fear that the scheme 
might he delayed in consequence of certain differences of 
opinion as to the constitution of the governing body The 
result was fho letter to the Timer last year, in which the 
Gt|Hd urged most strongly that neither the question of 
the ultimate and final relationship of the neV Institution 
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to London Cniveridn nor any other matter should be 
•Mowed to interfere with the immediate appointment of at 
least an organising governing bod) 

The next important point to which the report refers wav 
that of the grant to tne National Physical Laboratory it 
described the happy result of Mr Haldane's interposition 
with the Treasury in obtaining an increase of the grtnt 
fiom 5000/ to 10 oool 

At the request of various bodies the Guild has taken 
port in several important deputations >lr John Cockburn 
represented the Guild on a deputation to the President of 
the Board of Trade urging the importance of the ton 
pulsory working of patents 

On account of certain chang< s confi mplated bv the 
Government, the loumil of the Royal So* ictv of Edin- 
burgh asked for the support of tin Guild in the matter 
of Obi nnmg suitable buddings to house the souctv, ind 
dso a suitable grmt for yearly expenses lhis support was 
most cordially given bv the executive committee 1 he sum 
originally proposed to be expc ndtd by the Government on 
the ntw buddings was 14000/, but the find result of the 
action of a committee mu of the representations rn ide bv 
the deputation on which the Guild was represented l\ 
Sir W Rams iv, K t B , was to si cure for the sou* tv a 
sum of 25 000/ (or the purchase of a budding, 3000/ lo 
cover the expenses of fitting it up and 1 yearly grant not 
exceeding 600/ a yc ir TIk council of the Royal Society 
ad Edinburgh his express* d the opinion that these arrange 
mtfnls are quite satisfactory (.see p 205) 

Several communications were rccetv*d from the officers 
of the Marine Biologic d \ssociation urging th* Guild to 
form part of a deputation to the thane* llor of the 

r \chequer on the subject of the continuation of the grant 
in *tud of the International Fisheries* Investigations Sir 
Michael 1 ostor, KC B, was nominated to represent the 
< mild on the deputation which introduced by the Right 
lion Austen (_ hambtrl nn, M P was, in the un ivmdab'e 

absence ol the (htmHlor of the Exchequer, received bv 

the Parliament vrv Secretary, Mr McKenna MP on 
December 18 190/1 (see p 185) 

In June the (mild received i communication fiom the 
anthropometric committee of ihe Bniish Associition in 

relation to a deputation to the Prime Minister urging him 
to appoint t commission to tftjrv out 1 periodu anthropo 
metric survey of st hool children and idults It is pro 
posed that this commission shall lie constituted on th* same 
lines as the idvisorv council recommended bv the Physical 
Deterioration Committee and preferably should be under 
f he direct c*mi r ol of the Prune Mmistir lik< th* Define* 
Committee The proposed anthropometric y would 

ilso be on th* Im*s retommrnded bv th* Physical Defi riu*' 
ution Comiruttfp Ihe executive commits considers the 
proposed survey \x 1 most import int applu ition of scun** 
to statecraft and h ts nominated a re pres* nt Ativc of rh* 
Guild to attend th* depuNtion which th# Prime Minist r 
has consented to reccivi ifter the tec ess 

The education committee his had before it a proposal 
to form two new committees, one dealing with elomc ntnrv 
and secondary tduculion es(Huallv in relation to the in 
trodmtion of leaving c* rtifitatfs from the primary school 
and the importune of prat tied scientific training in be th 
It was proposed that the second education ti committee 
should consider the question of an increased endowment 
of universities bx the Suite Referring to this committee 
Sir Norman Loikvir remarked that the private endowment 
of American universal* s last year amounted lo five mdlit 
sterling It is hard for us as a nation to compete with 
that Germany ts strengthening tts universities just is 
timroughlv as it is strengthening its Fleet n reminder th u 
we ought to be able to compete with other nations in the 
preparation and equipment for industrial progress is wc'1 
as for war 

The report recorded the overtures made to the Frmce 
British Fxlnbltion Committee as the outcome of which 
ih* exhibition committee's desire to include s i^nee m th* ir 
programme was stated The assistance of the (mild w vs 
asked in the formation of the science section and it w is 
now proposed that lectures should bo giv* n during the 
continuance of the exhibition by British and hrench men 
of science 
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The progress of the Guild was indicated by the member- 
phtp of ^9Q, and by the fact that already branches arc being 
formed in Canada and Australia 

Mr Haldane then rose to move that the record of 
it tion summarised In tbe report be approved He 
-idcavourcd, hrM, to answer a jiossible criticism of this 
ncoid Some might think that it was not startling or 

itrikmg, and foretold no revolution to be effected But 
he founders of the Guild never believed that progress could 
ome rapidly Nothing but strenuous labour in educating 
he public would bring home to the public mind the depth 
ind reality of the conviction on which this British Guild 
if Science was based, that Knowledge was Power Nevtr- 
helesj, Mr Haldane disavowed a pessimistic outlook 
(here was much that w is encouraging Go where they 
vould, applied science was taught In a fashion in which it 
ivas never ta a few >ears ago, and he instanced three 
jnlversities which he had himself recent!) visited— Glasgow, 
Vfanchestu, and LiverjKxM, at Birmingham and I-ondon 
U$o the tendency was not less visible We did not notice 
t, but it had been noticed by thou Com nent “ I have 
ueen struck more than once by the emphatic testimony 
ijiven by LoUinental experts to the progress which has 
taken place in (treat Britain, which is, (he> say at the 
sresc lit time, relatively speaking, inon rapid than the 
irogitss in other parts of che world Well, we hive 
nueh (o make up Armrica has been aht id of us and 1 
Jo not think it is only endowment 1 think it is the pr k* 
lital *'pini of the American people which lias made them 
reilise how essential it is to a countr> which is leading 
he mdustiial world that the best science should be it the 
disposal of all the manuf a turers, Canada hersejf js m 
some respects nhead of this country There is n technical 
a uuipmeni in the McGill L Diversity, Montreal, the like of 
iv huh we hardly know, and it is not contrary to what one 
likes to sec that our own young men should be tnk ng 
advantage of the opportunity which that Urtnersity offers 
to go and get the highest training in some branches of 
applied science under the British flag 99 

Mi H ddanc attributed some good in this respect to th* 
fiscal controversy It was demonstrated that we had gone 
back, because wc were using antiquated methods m com- 
petition with those who ysed new and more scientific 

methods All this had up many of our great 

i cptains of industrv and to-day brains had a better market 

thin they had had for a very long time past in Great 

Britain Reviewing all the sr things Mr H>ddane thought 
ihev ought to m ike us hopeful Scientific education was 
no longer at a discount fie directed attention to his own 
department of administration at tlw War Office, for this 
new movement was not confined merely to private in- 
du«tn , we train our young officers he said, as then were 
never trained before nod we have an average of scientific 
attainment among our voung officers such as has not been ’ 
sren at anv previous lime in the British Arrrty Then ht 
pointed out another thing which he thought, lent itsueff 
to the objects of the Guild and that was the extent to 
whirh the private employer is giving way to the joint- . 
stock company The joint-stock eompuny had its dig- t 
advantages but under it more and more the price of brain 
was the price which was paid to the manager, and less 
and less to the private capitalist More and more science ; 
was thus levelling opportunity, and giving to everybody 
the chance of making himself a power among his fellow- 
men 

Mr Haldane concluded his interesting speech with these 
words on the relation of the State to science — il All this 
costs money, and if the State is to play its part in it, it 
must cost the State monev Well, but the national incorne 
is increasing These very things give a reward which is 
four-fold or ten-fold more than the expenditure necessary 
to earn it The»-e ire those who put our national income 
somewhere between 1600 millions and aooo millron* at the 
prevent time Well, our expenditure under the Imperial 
Gortrnment is well* within 10 per cent even if you te?ce 
tfy^Jowest of those figures, ana surely io per rent is hot 
much^ for a people to contribute to get advantages so 
enormous as we see on every side to-day Education, 
improved surroundings equality of opportunity to a degree 
we have never known be for r, Increase of the national pro- 
duction— all these things are well worth purchasing at an 
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expenditure which moans only, a fjjpctiofir that- to par 
cent f and 1 say that if the State only' jMmey 

wiselv the State will make no better investment for those 
for whom it is responsible than an adequate expense oh ' 
the development of scientific method Our problem is to 
awaken our country lhere are many others engaged h* 
that work This Guild U only one of several organisa- 
tions, but it contains on its roll perhaps more ^etlngulfched 
men of science than any other aodety which is engaged 
In a like work Our business M to act ttf the true 
missionary spirit, and, acting In the true missionary eptrlt, 
we have to see to it that our energies do not flag and that 
we do not allow the sun to go down before our labours 
are complete ” 

The Hon and Rev E Lyttelton, the headmaster df 
Eton College, followed Mr Haldane He had been 
astonished at the zeal shown bv the comoiiUee T ana his 
agreement with the previous speaker's hopefulness W®* 
shown by the remark — i have never yet taken part in 
any movement which seemed to me so absolutely certain 
to have u lasting and deep effect upon the life of tbe 
tounhy than ihi* one ” He was greatly struck with the 
progress of the scientific spirit in the educational world 
L here was no subject now 1 night in schools in the same 
way ns it was taught in school* thirty years ago '* ff 
th it has been done at a time when many schoolmasters 
hive been voval with indignation at the encroachment of 
science on their private domain, how mi ch more wiU be 
done in the next thirtv \ears, when wfe haA grown wise 
enough to see that whatever bo the blessings of a literary 
edu< ition, there is not the slightest reason why in every 
school there should not be a combination of Hterarj educa- 
tion with scientific training " * This much-agitated con- 
flict between literature undf science in university clrtdo 
w,as commented on m a striking way by a later speaker — 
tiW V ice-( h incelior of ( am bridge Lniversitv Or F S 
Roberts The \ n e-Chancellor of Oxford Unlversitv was, 
unfortunately, unable to be present, but Dr Roberts pointed 
out as a happy omen the fact that that gentleman, as well 
as Mr l v ttelton and himself, were all representatives of 
literature and \et were all very keen advocates of science 

Mr Alfred Moscly offered some interesting remarks on 
the teaching of*sciente in Amenta, and Trof MeWola took 
the opportunity of coimting d notiqn whuh existed in 
some qu triers tint the Guild was specially interested in 
the prdvticul and industrial application of science He 
wished to See the encouragement of scientific method as % 
cult 1 he vvoi k of tbe Guild, he hoped, would be to raise 
the level of public opinion towards abstract science Itself 
The rest would follow < 

ihe other business resolutions included one to permit of 
distinguished Americans and foreigners being elected 
honorary members — an extension of the basis of the Guild 
due to the courtesies and offers of information from 
eminent Americans 

The following executive committee for the ensuing year 
was elected The new memberfc'Ore Indicated by Italics — 
President, Right Hon R B Haldane, MP, FRS., hon 
treasurer Right Hon Lord Avebury, F R $ » fro# 
rwiislant tuamrer , Lad\ Lockyer , trusters, Sir James 
Blyfb, Bart , Mr C W Macara , Sir 

Archibald Oeikte, FRS, Sir John WoIfe^Barrjv B , 
F R S , chairman of committer*, Sir NOrmap Lockyer, 
K C B , F R S vice-chairmen of committees, Sir WMw* 
J?am*av, K C B , FRS, Sir Lauder Brunton} F-R S , 
Hon Sir John Cockbum, K-C.M G , Sir Magna*, 

M P , hon secretory, Sit Alexander Cl R . 

FRS, mcmbers f Sir Hugh Bell, Bflrt , Mr G T Be»lb» 
FRS, Right Horn Thomas Burt, MP, Mr, Ottggld 
C lerk, Captain JCreak, CH, RN , FRS, 'tor Franqip 
Flgar, F R.S . Mot' Meldola, F R S , Sir WHUam Matbwr, 
Major-General aKpF Maurice, KCB, Pnrf v % Perry, 
FRS, Sir mUhrn Whtto r K,C F4I Mr 
Carmichael 1 homo*, Mr, F« Vemey, M Str 
Trueman Wood, Sir Edtiwr# BrdbfWfr, C»B, v ^ 

The following new vice-pre*id«its Wert eppojot^i-^ 
Lord Reay, prcatdeftt qf tha British Academb; FrwMpftt 
Warren, Vice-ChaneeBof of tfrf Unrrorritjr of thd 

Vko-Chnncellor v of the Unlveralt^ of CkmbitWge ) 
mderick Pollock, B*rt„ ahd Sir Dhtrld ^ fbCJB'* 
FRS 
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’ ' 'SiUOpCX# FOSSIL CYCADS * 

ME'W state of preservation of many Pakoozoic 
* frtahts* ^Wfch hai enabled us to gain much valuable 
ip,|ortpatlplf| regard to phylogenetic problem* Ib in 
o>aiicrtfl dbntrdst to the general absence of petrified fossils 
afforded by Meiozbic strata Thanks to the ability and 
energy of Mr G R Wleland, liberally backed by tho 
Cornegbe Institution? a flood of light has been thrown on 
the morphology of an extinct group of Mesbtoic gymno- 
spirant, which It 14 possible to study with a precision and 
thoroughness hardly to be surpassed in the case Of recent 
plants Mr Wieland 's monograph, with its splendid set 
of large plates, is an addition to botanlral literature of 
exceptional importance After reading the vdltime, we 
couple with A grateful acknowledgment of what has already 
been dono an earnest wish that the results of further In- 
vestigations may be presented in an equally attractive fbrm 
In the near future, 

Mesozoic plant-bearing rocks in almost all parts Of the 
world are characterised by an abundance of pinnate fronds, 
recognised by Brongniart and by other pioneers of palsco- 
botany as cycadean on account of their close agreement 
in external characters with those of modern cyiads— a 
small group of tropical gymnosperms occasionally extend- 
ing into subtropical regions, which constitute an un- 
obtrusive assemblage of survivals from a remote past 
Sterna which might reasonably bo supposed to have borne 
these fronds have until recent!) been met with In a few 
localities opt), and never rn groat quantity, except, perhaps, 
in the Purbeck beds of Portland As Wtoland says, it U 
with the work of the Fngllsh botanists Carruthers and 
Williamson ($68) that the exact investigation of fossil 
cyoad<an stems “ maj be said to have fairly begun " The 
famous species Bentiettites Gtbsotifanus of Lower Green- 
sand age, discovered many vears ago in Luccomb Chine 
rn fhe Isle of Wight, first described bv Mr Carruthers and 
afterwards bv Prof Grfaf zu Solms-Laubach, has made us 
familiar with the striking differences between the repro- 
ductive shoots of this extinct t>pc and those of existing 
cycads, differences of surprising magnitude in view of the 
close resemblances as regards habit and vegetative anatom) 
Other European examples of Bennettites have been de- 
scribed by Profs Cappelhni and Solms Laubach, and an 
exceptionally well-preserved French t lassie species by Prof 
Mgnler, of Caen In i860 Philip T>son discovered a few 
stlicified cyiadean stems in (he Potomac formation of 
Maryland, but th* se were not submitted to more than a 
superficial examination , it was not until the last decade 
of the nineteenth century that the late Prof Marsh, of 
Yale, with an energ) worthy of a pupil of Goeppert, secured 
st collection of more than 700 petrified stems from the 
Upper Mesozoic rocks of the Black Hills of Dakota and 
Wvoming European botanists who have had an oppor- 
tunity of seeing some of these relic* of cycadean groves 
of the Upper Jurassic and Lower Cretaceous periods in 
American museums have eagerly waited for the publication 
of Mr TVieland’s investigations, and the preliminary 
papers which he contributed to the American Journal of 
SMsnce (1899-1904) served to Intensify the impatience with 
which the more complete descriptions have been awaited 

In chapter 1 the author gives an interesting summary of 
roltatlons of cycadean stems, chapter li U devoted to 
thej^pretervation and external characters la chapter ill 
we read of the difficulty of attacking these enormous 
fUnt-ttke fossils, and of the Ingenuity by which the wllcided 
truftks vyrre made accessible to minute examination 
Tubular drifts were found to afford the best results, 
photographs 6f some of the drilled stems remind one of 
cytindffcdh cheeses to which the taster’s scoop has been 

Chapter to, treats of Internal structure, many of the 
fsdtff r*60**jed finely confirm what was previously known, 
bdt additional fhlotmttlon is given in regard to4he anatomy 
of >eg*fat&4 4 organs yttrich makes us wish for further 
Retails In regard to m»ny points still left in doubt or in- 
completely oe*H* with We should like to know more 
ffbbut the criottoe, abundance of centrifugal and centripetal 

j Aiwieni Fowil Cyctd* % Bv G R \wie*»nd Pp, vili+at4+ 
(RabH-Maby m Conw# l twdiatlo* <jf Wa»bln|ioo, ryt* ) 
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Wood in the leaf-traces, we are curious to know whether 
(&£' Bennettites stems usually possessed one cambium-zone 
or several, and it would be interesting to have more 
definite statements as to the histological characters of the 
secondary wood It is not improbable, as Mr Wleland 
suggests, and ae the writer suspected from an examination 
of a stliclfied cycadean stem from India, that these Meso 
zoic stems, in some cases at least, differed from modern 
cveads irt the greater compactness and hardness of their 
wood No one recognises more fully than Mr Wleland 
how much remains to be done, and he promises to do hrs 
best to fill up these and other lacunae In chapter v We 
have an exceedingly interesting account of the Vernation 
and structure of young fronds preserved in buds on the 
main trunk It is a curious fact that, despite the extra- 



Fig i Cycadeoidea Manhunt* Longitudinal section through ovulate 
•ttobilus t * remnant of dehiscent disc of microsporopbytU 

ordinary abundance of stems, detached fronds have not 
been found in the enclosing strata, a circumstanco which 
enhances the value of the discovery of unexpanded pinnate 
leave* In organic connection with the stem 
It is, however, in chapters vi and vil that we find b> 
far the most Important part of the author’s work The 
researches of Carruthers and other authors have shoun 
that Bennettites did not bear terminal, or in some ( w s 
ipparentl) terminal, flowers as do the true cvcads but 
produced axillary branches consisting of a comparativeh 
short axis ending in a terminal receptacle crowded with 
two sets of appendages, slender stalks terminating in 
single orthotropous seeds associated with sterile organs 
probably homologous with, the seed-bearing pedicels, teimed 
intersemlrihl scales, which overtopped the small seeds and 
almost completely enclosed them In a protecting en\ elope 
Those axillary shoots usually occur in profusion on a 
single stem, and, as Wleland points out, often In approxl- 
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matety the same stage of development , It may be, a$ he 
suggests, that the plant did not fruit until re&cMfng’ 
maturity The seeds 0/ Bennettites are in sire like " vmafi 
grains of rje M , they seem to be exalbuminous, and have 
little in common with the enormous seeds of recent cycads 
With the exception of a single Italian species, in which 
Sotms Laubach found a few pollen grains associated with 
a female flower, we were In complete ignorance as to the 
nature of the male flowers until tno publication of 
WielandS results It was usually assumed that in 
Brnnettit* s, as in true vycads, the flowers were unisexual 
Whatever interpretations m put on the morphological value 
of the intersemmal scales and seed-bearing pedicels, it Is 
tie ir that the female flowers of the fossil genus arc 
characterised by u morphological plan far removed from 



Y g a —Restoration o r unexpended bit.porangi»re strobilu* lowing ehve 
loping bract* fitded inic* oiporophy Us and conu*l reneptacle bearing 
shot 1 uvulifrroua pedicels, &c 


that of the Jeaf-hkp carpels of Cyras and from the crowded 
vurpelliry ;aaUh of other recent genera 

Mr \\ aland has conclusively proved that previous views 
as to the unisexual character of the Bennettites flowers 
are incorrect , in most cases, at any rate, the flowers were 
bisexual He figures several examples of reproductive 
shoots terminating in ovulate flowerS like those of Bcnnet- 
tttts Gtbsatuantts bearing a basal rim (big 1, s) to which 
was formerly attached a hypogynous whorl of pinnate 
mirrosporopbylls with pinnules reduced to an axis pro- 
ducing numerous synangia and marospores This assump- 
tion as to the former association of microsporophvlls with 
a general group of ovulifcrous pedicels is justified by the 
discovery of nujtorous examples of bisexual flowers, con- 
sisting of an axis terminating in a conical receptach bear- 
ing the two sets of organs characteristic of what have 
previously been styled female flowers, but differing in the 
smaller site of the seed-stalks and mierseminal scales, and 
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presenting the appearance of partially abortedor trtiffifctnfe 
female organs Surrounding thi* central ree*ptttcl*i|hVrS Is 
a whorl of several pinnate leaves with their uppeb ftomona 
folded inwards between the petiole* of the centra! gynte^iudi 
<Fig 2), and bearing rows of synangia of f type btft 
little removed from those of modern maratUftceoa* ferns ■ 
No specimen has so far been described of a blse?uoi ftoWer 
in which both andrcecium and gynoeclctm are matufe 
There appear to be two possible explanation*! ate these 
bisexual flowers comparable with the male ftofcer* of 
Welwitschia (lumboa), in which the female portion is 
funttlonless , or have we a case of dichogamy, ift which 
the male organs matured first, and were subsequently 
shed? This discovery, first announced ih a short 
paper by Mr Wleland m 1890, Is of the greatest 
importance as demonstrating the retention In a compara- 
tively little altered form of fUiclncan synangia and spores 
of the maruttiai eous type side by side with female organs 
which foreshadow the anglospermous gynceciurti It is 
impossible in the space at our disposal to attempt to deal 
with the numerous questions of phytogeny — the probable 
line of evolution of the Bennettitalcs and tneir relationship 
to modern rycads— but wc naturally ask, Is it fitting to 
speak of plants possessing this type of flower as cycads? 
The term cyiads u*>ed by the author is perhaps justifiable 
if adopted m the widest sense, but the reviewer cannot 
help feeling in sympathy with a view exnMfeed in a Irtter 
tfntntly received by him from Prof Nafiwst, of Stock- 
holm, that the extension of the designation cycads to 
plants so far removed in the organisation of their essential 
organs from the cycads as we know them necessarily 
tends to minimise the importance of fundamental 
differences 

The genera name Cycadeoidea, proposed* by Buckland 
*n 1827, is used bv the author in preference to Carrutheri’s 
genus Bennettites , it would, we think, be better to retain 
rhe latter name for all cycad-hke stem* possessing the 
lateral fertile shoots of the type originally described by 
Mr C'imjthrr* 1 here is another very different form of 
stem which Nnthorst discovered in the RhiUic plant beds 
of Siania braring fronds long known ax a species rf 
Anomoramites and flowers which probably agreed closely 
with tho<*e of Bennettites This stem, which Nathorst 
names U tihamsoma angusttfolta, is important as demon 
sirating the wide range of vegetative variation within the 
great group Cyiadophyta 7 he discoveries of Mr Wieland 
Prof Nathorst and others demonstrate the impossibility 
of forming any adequate conception of the nature of the 
(_ w idophy ta — to use Nathorst ’s convenient term — if wt 
confine our attention to the meagre remnant of that 
phylum which has survived the revolutions in the plant 
kingdom smio the beginning of the Cretaceous era 

In the concluding ch ipters Mr Wieland deal* w th 
questions of phdogeny whilr recognising much that i* 
sugg« stive m the treatment of this difficult subject we 
feel that thire is a certatn vagueness In his conclusions 
which, though pirilv due to lack of data, is perhaps to 
some extent the result of a want of clearness and concise- 
ness of treatment The initial difficulties have, however 
be Q n surmounted, and Mr Wiriand ho* completed with 
conspicuous success a very important section of the work , 
wf dose the volume with a desire for more, and heartily 
wish the author further success in a field where the oppor- 
tunities are unrivalled A C 4$ 


THE RECENT HIGH BAROMETER 

A REGION of exceptionally high barometer readings 
over wester Furope was a feature of especial interest 
during a great ^part of January, the menury In many 
places attaining to a greater Haight than any previous 
record, while elsewhere the- readings have scarcely been 
exceeded To trace the history oLthis anlicyelonfc regfop 
and to attempt any explanation require# * series of 
synchronous and synoptic charts embracing a large part 
of the northern hemisphere , possibly this may bo under- 
taken by one of our European weather offices when all the 
facts have been collated Tt would seem that vessels 
traversing the Atlantic have th many case* experienced 
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tofqiTOter x reiwLng# fpqq h in excess of tfje average during 
tii* prJ^cde voyage, awl for the greater part of the month. 

\a early ea January* 4, a region pf high barometer, with 
reading* Inches, spread in over the Bay of Biscay 
from UwAtlantio ; this gradually extended eastwards over 
*outh-we»tern Europe, and on January ia the region in- 
icnxified, readings of 30*7 inches occurring over the Bay 
of Biscay and western France The anticyclone main- 
tained its ground, and on January 17 and 18 was distinctly 
xpfeadjng*horthwards, the isobar of 30 5 inches embracing 
1 ranee, England, Denmark, and the greater part of 
Norway and Sweden On January 20 the anticyclomc area 
was greatly augmented, apparently by an independent 
reglonrof high barometer spreading down from the extreme 
north of Europe lhe highest readings*— 30 9 inches — were 
situated over Lapland and Finland, and on January 21 
the highest pressure was in the vicinity of the White 
Sea, the barometer at Archangel reading 31 39 inches 
On January 22 the anticyclone was crntral over northern 
Russia, the barometer at Kuopio standing at 31 46 inches 
The maximum height of the barometer was attained on 
January 43, when at Riga the reading was 31 58 inches, 
and the region of 31 inches and above embraced parts of 
England, Scotland, and Ireland, the barometer at some of 
the stations in the British Islands being higher than any 
previous record The high barometer area continued to 
(ravel southwards, and on January 26 the centre was in 
the neighbourhood of Constantinople but the highest read- 
ing haa then decreased to about 31 1 inches 

The absolutely highest reading of ibi barometer on 
record is 31 72 inches, which occurred at Irkutsk on 
December 20, 1896, and at Semipalntmsk on December ih, 
1877 The highest in the British Islands is 31 it inthes, at 
Aberdeen on January 31, 1902, and 31 10 inches at Port 
William on January 9, 1896 The lowest reading on record 
at the surfaco of the earth, and reduced to sea-level, is 
27 12 inches, at False Point cx\ the coast of Orissa, on 
September 23 1885, and the lowest in the British Isl inds 

27 33 inches, at Ochtertyre on January 26, 1884 

From about January 20 to January 26 the weather was 
intensely cold over western Europe, and an easterly wind 
was blowing for the most part The Weekly Weather 
Report issued by the British Meteorological Office shows 
that, for the week ending January 2 6, the man tempera- 
ture was 9 0 F below the average in the midland, southern, 
and south-western districts of Fngland and the deficiency 
amounted to 7 0 F rn several other districts The mini- 
mum temperatures were as low as F and io° F in 
many parts 


S7MK CATALOGUES 1 

COME asfronomual work is so attractive that it readily 
0 finds support and imitation lhe preparation of star 
catalogues scarcely belongs to that category Suih work 
is d^ary and monotonous and those who devote them- 
selves to it are entitled to the acknowledgment that is 
invariably granted to those who are willing to sacrifice 
brilliancy to utility There is little scope for the exercise 
of originality Once the scheme is defined the stars 
selected, and the needed accuracy attained, there is nothing 
to break the wearisome repetition of a purely mechanical 
process The work can hardly be said to possess the 
attractiveness of permanence The observations give the 
position of the stars at a certain epoch, and almost before 
the catalogue is available as a whole the work of supple- 
menting It bps beguh The wayward and lawless proper 

1 A Catalogue of 8560 Aurocraphic Standard *Ur» b«tw««n Dtclint 
Clom - jo* tad — 33 * for the Equinox 1900 from Obcervxtintu mad* at the 
Roml Observatory, Capo of Good Hope during the Yean 1606-90 under 
^Wrectlon^sfrPavidCfll.KCB.FRS Pp Hx^rTfindon 
PHntfed for H M Stationery Office by Eyre and Spol'iiwoorfe, rood.) 

1 Catalogue* of Stare for tkt Equinox 1900 o from Observation* made at 
the Royal Observatory, Cape of <Jood Hope, durta* the Year* 1900-1904 
ttnd. t th»Di-«don «f StrUkvM Gill, Kt'B., FRS M Pn. M+Ct* 
CEdlnborgtij Printed for H M Stationery Office by Naill and Co , Ltd , 

_ “ XArograpblc Catalogue 1000*0, Oxford Section, Dec +*4 to +33 
From ffootogntfu taken and measured 

rd. Wider the Direction of Prot ^ li __ . 

Stationery Office by Neill and 


Oxford, under the Direction of Prot H H 
lirvi+Sii. (Edinburgh Printed dor H M 
Cfei Ltd , 1908 ) 
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motions of the stars tend to render the coordinates 
obsolete, and this cause alone will necessitate the repeti- 
tion, of the work upon which so much labour has been 
bee towed Yet no work requires more care and fore- 
thought, and this will be painfully evident to those who 
read the introductions to the several works, the titles of 
which are quoted below It will be equally evident to those 
yyho recall lhe names of those who have devoted them- 
selves to this work, and who will thus be reminded that 
many astronomers, from Hamsteed to Airy, have been 
1 on tent to stake their reputation upon thtir contributions 
to the latalogumg of star places It is the opportunity 
for tht introduction of greater acLuracy that affords the 
necessary compensation Sir David Lull, than whom few 
can look back upon the accomplishment of a greater mass 
of work, probably views the completion of these catalogues 
with \ery considerable satisfaction, and regards them as 
rounding a well-filled tareer 

The usefulness of a catalogue will be more readilv 
appreciated if the star places are required to make 
accessible other material to which it is at present impossible 
to give a final and convenient form lhis is the case 
With the first of the catalogues on our list The 8560 stars 
are not isolated points irregularly distributed over the 
sky but are generally the brighter stars to be found in 
the zone allotted for observation to the Cape of Good 
Hope Observatory by the Astrographic International Con- 
gress These stars form the fiducial points to which the 
unknown stars of the photographic plates will be reft rred 
The coordinates, determined on one plan will give great 
uniformity to the reciting photographic catalogue All 
flic observations have been made between iSqfi-q, and since 
the plates have been taken approximately within the same 
>ears, possible errors arising from proper motion are 
effectually eliminated Moreover, the advant iges arising 
from employing star* taken at one epoch and observed on 
one uniform plan are patent Apparently, in the use of 
f idlitles for reducing photogr iphs, observers in the southern 
hemisphere were at a disadvantage compared with those 
in tfce northern, since the latter could immediately bring 
into use the admirably irranged catalogues of tht Astro 
nomische ( jesellsrhaft , but the pains bestowed bv Sir 
David Gill upon this piece of work have entirely reversed 
the conditions, and placed the Lape Observatory in the 
most favoured position, for, to a certain etttnt, he is able 
to select those stars for the reduction of his measures 
which are mo*t suitably arringed upon the plate Tht 
northern observers have to iccept such stars as have been 
observed, but in forming a new c italogue, one would 
naturally observe those stars which will furnish the best 
data for subsequent reduction An ideal scheme would be 
to select for each plnte eight stars distributed umformlv 
round the circumference of a circle of about 55' in 
di tmeter the centre of which coincided with the centre 
of the plate, and in addition, two stars near the centre 
of such plate , but owing to overlapping whereby the 
four corners of one plat* become the centres of four other 
plates, such a sthrmc does not work out practically, and 
on the average twelve or thirteen stars, somewhat lrregu- 
hd> situated will be available for the reduction of each 
plate, and this number may rise to seventeen or eighteen 
stars 

lhe individual results on which the cat ilogue places rest 
h ive been publish) d in the annual volumes The details 
here presenied enable one to follow the small corrections 
that have been introduced to eliminate systematic errors 
and to secure uniformity throughout To the ledgers of 
right ascension three terms have been applied, one to 
reduce the right ascension to what it would hive been 
if Newcomb’s system had been adopted, a second iorrei 
tton, depending on magnitude, is required to reduce the 
R A of a particular star to what the observer would 
hive recorded if the star had been of the fourth magnitude 
The necessity of the third correction ts not very Hear It 
his been required because of the small number of clock 
stars employed in each zone, “ and perhaps dso hot au^e 
of small outstanding errors in the adopted values of 
I cvel, Cofhmation, and Azimuth " 

In order to obtain the greatest possible accuracy in the 
declinations, a system of small corrections has been applied 
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to the values in the annual volumes. These correction* 
ure again three in number -^one required by the Chandler 
change in latitude , a correction depending, apparently, on 
some function of zenith distance, and which embrace* 
flexure of the telescope and circle, and removes small un- 
certainties in the refraction tables The necessity for the 
third correction is a little obscure It is asserted to be 
necessary on account of small possible errors in the deter- 
mination of the nadir, or to remove errors arising from 
abnormal refraction or irregular heating or flexure of the 
instrument More details as to the manner in which the 
last correction has been derived would be welcome It is 
ton tended that the application is justified, since the amount 
of the probable error of observation is reduced 

A feature of great interest is the comparison between 
the final places of the catalogue and those given in the 
earlier Cape catalogues or by other authorities The mam 
object is, of course, to derive the proper motion, but the 
roil interest centres in ihc systematic deviations from other 
catalogues, mainly in the discrepancies shown by those of 
Cordova It is impossible within narrow limit* to do 
justice to this discussion, but the points raised are of the 
highest importance in observational astronomy, md 
exeru.se considerable influence on some questions of 
cQ^mical interest 

The second work on our list contains four catalogues 
I wo of these are quite small, and can be dismissed forth'* 
with One contains nearly a thousand stars culminating 
south of the zenith of the Cape Obscrvatorv This list 
includes all star* brighter than 85 magnitude which 
axe in the Cap© Photographic Durchmusterung, but not 
m any catalogue of precision, also stars observed with 
comets or used in survev operation^ 1 he mam portion, 
consisting of 3365 stars culminating north of the Cape 
zenith, is of more interest and importance The greater 
number of the stars is due to the prosecution of a scheme 
submjttfd bv Sir David Gill to the Comitf international 
do*, fctoiles fondamentples with the view of forming a 
zodiacal catalogue sufficiently wide to permit the determin- 
ation of the moon's place at any observatory and in any 
part of its orbit by heliometer measures of tho distance 
and position angle of a lunar crater from suitably surround- 
ing stans or of determining in a similar way the position 
of any of the larger planets Of course, it is not possible 
tq determine with thr highest accuracy all star* which 
may be employed for such purposes, but it is hoped that 
by concentrating the attention of meridian observers on a 
select number of stars suitably situated and bv adopting 
processes likely to eliminate systematic errors a very 
considerable improvement in accuracy may result Several 
observatories have shown their approval of the scheme by 
taking part in the observations, and it is hoped that an 
adequate determination of star places for 1900 will be the 
outcome, while observations repeated at intervals of 
twenty-five year* would provide all the data required for 
tho most rigorous determination of the places of moon and 
planets 

The third work is different In its design ami more com- 
prehensive m its plan The star positions for which the 
means of reduction are supplied number no less than 
65.750, and when it is remembered that these stars are 
situnted in a narrow zone, two degrees in width on the 
small circl* of 31 0 dec , we are able to learn something 
of the magnificence of the scheme which propose* to treat 
the whole sky on a uniform plan What strikes one with 
the most force is the fact that a small observatory, the 
fund* of which are necessarily strictly limited by the 
m iny demand* that are made on the university chest, ha* 
been able to carry to a successful issue a scheme of such 
magnitude has competed with the resources of great 
national observatories, and has found itself second to none 
Prof Turner has oxhibited qualities of administration of 
the highest order He has known how to impart to a 
( omparatively untrained staff the enthusiasm which he 
himself experienced, and to secure in every part of the 
work that uniformity of excellence and rigorous accuracy 
whieff are essential for the maintenance of Its international 
repute To him and to the little bond which has nobly 
seconded hn. efforts we tan only offer our heartiest 
congratulation** 

NO. 1944, VOL 75] 


Since Prof Turner ha* recalled uv the most prominent 
manner to what extent the scheme has beoefitwj % thofcq 
who were responsible for the conduct of the o bferyatoty iiv 
the past, it is not out of place ts record hereof Xhktr H wfr* 
the we 11 -placed generosity of Warren de la Kua that 
enabled the University of Oxford to play a worthy part 
in the plan which ha* been brought to so happy a torn* 
pletion It is encouraging to remember that the energy Of 
the late Prof Pritchard wai not exhausted, and Chat, at 
the age of seventy-nine, he could contemplate barking 
upon a new and arduous enterprise. This U the first 
volume of eight that will appear, and there eftn be no 
hesitation In saying that the completion of such a work 
amply justifies the existence of the University Observatory 
Twenty years have passed since da la Rue made his girt, 
and practically for twenty year# the staff of the observ- 
atory has been devoted to the completion of this task 
Some slight conception of its extent can be inferred from 
the fact that the titles of the paper* immediately con- 
nected with this subject fill more than three quarto pages 
At the end of a long article it is Impossible to do Justice 
to the many technical points that are necessarily raised 
in the introduction It must suffice to illustrate the general 
policy that Prof Turner has pursued This will enable 
us better to appreciate the exercise of those qualities of 
administration which have proved so effective The star 
images have been measured to the thousandth part of the 
dtstance between the rtscau lines, subverting an angle 
of joo seconds in the focal plane of the telescope; or the 
hmit of accuracy hus been set at 0*3 This mAy or may 
not be the greatest accuracy to which it is desirable to 
aim, but to have attempted another place of decimal* 
would savs Prof Turner, have delayed the completion of 
the work, with the .limited staff at Oxford, for several 
years, and perhaps imperilled its completion altogether 
A his recognition of his limitations has been amply justified 
Again, it no doubt required considerable self-restraint to 
confine the measures to one series of images, since greater 
accuracy would probablj have been obtained if the measure* 
had been distributed over more images rather than confined 
to repeated bisections of the same , but such a process 
would Involve the additional labour of taking mean* 
between quantities which were not similar, and eo give 
additional risk of numerical errors Prof Turner is no 
doubt warranted in asserting that a just relation has been 
maintained between the labour expendod and the accuracy 
attained W E P 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENtE 

C amhkjdgb — In accordance with the regulations for the 
administration of the Gordon Wigan fund, the special 
board for physics and chemistry reports that the first award 
of the prize of 50/ from the Gordon Wigan income for 
physics and chemistry for a research in chemistry has 
been made to b hi* Lamplough, scholar (now fellow) 
of Trinity Collegr for his research on the determination 
of the rate of chemical change by measurement of gase* 
evolved 

Dr Hobson, of Christ’s College, ho* been appointed 
chairman for the mathematical tripos, part 11 , for the 
)ear 1907 

A course of lectures on special zoological subject* is 
being given at the zoological laboratory during the Lent 
term The course includes lectures by the wj^ffwmg — 
Mr Forster Coopei, on living and extinct elephants, Mr 
Stanley Gardiner, (1) marine rock formations, (a) tho dis- 
tribution of marine animals , Mr Imms, some recent dis- 
coveries in the piorphology of insects Mr Perrin, 
trypanosomes and ‘ipiroduetes , Mr Pott*, parasitism , in 
the Crustacea , Mr Punnett, (1) metamerism, (2) sex , 
Mr Gadow is lecturing on 41 Environment and Geo- 
graphical Distribution of AnirhaU M during the Lmt and 
Easter terms 

Prof Georo Kieb<v, director of the botanical Institute 
of Halle University, hits been elected to succeed Prof 
Pfltzcr at the University of Heidelberg 
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C&t. RsraHAtro Brauns, ordinary professor and director 
Of tlw mliiwalogleal Institute of Kiel Umverstty, has been 
appototecT suc^essoi 4 to Prof H Laspeyres, who retires 
from fhejchAfr of mineralogy and geology In the University 
of Bom? 

Thk governors of the Borough Polytechnic recently re- 
ceived An offer from Mr Edric Bayley of 5000J towards 
the estimated cost of the completion of the premises of the 
polytechnic The governors, therefore, asked the London 
County Council to assist them by making a grant of 7000I . 
and their reejuest was granted at a meeting of the council 
on January 33 The cost of the scheme, exclusive of 
lighting, heating, end equipment Is estimated to be about 
11,500* 

The annual meeting of the Mathematical Association was 
held on January 2b at King’s College, Ixmdon The 
association now consists pf 419 members Prof G H 
Bryan, F R,S , was elected president in succession to 
Prof G B Mathews, F R S During the course of an 
address, Prof Mathews said he earnestly hoped that the 
new regulations proposed for the Cambridge tripos would 
be approved He thinks it will be very unfortunate if, 
after adopting the principle of the change as the associ- 
ation has done, these regulations uro shelved He asked 
all those who are inclined, from sentimental or other 
rrasons, to vote non-placet on this question to consider 
carefully^ whether it is right to do so after this matur has 
been carefully thought out for many months b> men who 
are representative mathematicians and representative 
mathematical teachnrs at { nmbridgo There i 4 a strong 
desire at Cambridge to make the mathematical scheme 
there more living on the one hand, and to bring it more 
into connection with the general science of mathematics 
on the other Afier Prof Mathews’s address, papers were 
read by Prof W H H Hudson on diagrams of 
anemoids, by Prof A lodge on contracted methods in 
Arithmetic , and bv Mr C S Jackson, 09 the elementary 
irithmetlc of the theory of numbers 

THE current number of Science Progress contains an 
article by Sir Arthur Rtlcker, F R S , on the economics of 
university education The essay provides an interesting 
criticism of Adam Smith’s theories of education in the 
light of modern experience Sir Arthur Rucker leads up 
to the general criticism that Smith’s arguments appear to 
be based almost entirely on the view that a university is 
a place where instruction is bought and sold, not a place 
where professor and student are linked together as leadr r 
and follower m a common search after knowledge 
Incidentally, opportunities are found to insist upon manv 
aspects of education likely to be ignored by the publu 
Thus we read as research is largely concerned with 
the elucidation of the results of hitherto neglected facts, 
it is found that for many objects mental dexterity can best 
be fostered bv turning the attention of the abler student 
from the known to the unknown, from information to 
Investigation n In the same number of the review Prof 
H E Armstrong, FRS, writes on the reform of the 
medical curriculum, treating it as a problem of technical 
education Prof Armstrong says that so far as chemistry 
is concerned “ the reform should take the direction of 
teaching the subject practically and with direct reference 
to its applications as every branchy of chemistry In turn 
must necessarily be laid under contribution, chemists need 
have no fear that their field of action will be thereby 
unduly limited ” 

The annual prize distribution and conversazione of the 
Norr^ampton Institute C lerkenwell E t , was held on 
lanuArv and 26 The prizes were distributed bv Mr 
Evan Spicer, chairman of the London County Council, who 
In his address to the students made special mention of the 
importance of the engineering work which was being done 
at ihi institute, and of the unique character of the work 
m technical optics In regard to the latter he remarked 
that it had received tKe most sincere recognition of our 
Continental rivals inasmuch as work of a similar character 
was being started In France and Austria The principal 
in hi# report, referred to the present need of additional 
accommodation, notwithstanding the fart that the institute 
has this session occupied the buildings of the British 
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Horologies! Institute for Its technical optics work In the 
display of instruments made in the various laboratories 
on both evemngs, there wero several Interesting items 
A wireless telephone system was made to work successfully 
across the courtyard, and some Interesting experiments 
were shown With the electric arc used as a telephone 
receiver, and with the effect of light on selenium cells 
there was also an interesting display bv the Postal Tele- 
graph Department of some of tht newest developments in 
telegraphy, both of the ordinary kind and wireless tele- 
graphy, a complete De Forest set of the latter being at 
work The 75-ton testing machtre and the 50-h p ex- 

perimented engine were on view for the first time in the 
mechanical laboratories, and there was also a new 
25-K V A w alternator built m the institute with special 
modifications for experimental purposes, from which some 
interesting results may shortly be anticipated 

A sciump for the organisation of a ientrat lecture 
theatre for I ondon, on the model of the Berlin 44 Urania,” 
is being developed by a representative committee, which 
includes Sir William Ramsay, Sir \V Huggins, and 
others A meeting was held last week under the 

presidency of Sir William Ramsay to hear art explan- 
ation of the schetbe by Mr Albert Wollheim Ihe chairman 
jsaid hi had given two lectures at the Berlin 4 Urmia ' 

and was much struck with the crtnwls th it visited the 

institution and constantly occupied themsi Ives gaming 
knowledge of sclent 1 he facts Mr Wotlhemi explained 
that the statutes of the Berlin institution exclude the possi- 
bility of the undertaking being exploited commercially, all 
surplus profits, after the distribution of 1 5 p< r cent 
maximum dividend, are devoted to the purchase of 
apparatus or to building extensions or earned to a reserve 
fund The proposed London 41 Urania ” would not Hash 
with the work of the learned societies but would promote 
their membership Illustrated popular lectures would be 
given on subjects of interest to the public in a building 
centrally situated and easily accessible In ihc summer 
month* the 14 Urania ” would be utilised as i centre for 
educational visits to museums, g irdens of snentifu socir- 
fhx, and so on An educational information bureau a 
library, and a publication department would be features of 
the institution It is interesting in this connection to recdl 
i similar scheme for a civic museum rcrenth outlined 
before the Sociological Society bv Mr Hunth C irter It 
may be hoped that the promoters of these ideas will join 
hands and cooperate in providing I-ondon with a valuable 
adjunct to its rxisling educ ition il f icilities 


SOCIETIES AND ACADEMIES 

London 

Linnaan Society, December 20, 1906 — Lieut Col Praia 
T R b , vice-president, in the chair — Ex ht hi ts —Two 
specimens of albino woodhre Oniscus asellus , Lmn 
VV M W*bb. — Photogr iph and dried specimen* of Fockeu 
caftensts Fndl i plant of considerable interest on account 
of its great rarity and its apparently great longevity N E 
Brown. - Papers —Report on the botanical collections made 
bv Dr W A Tunmngton in lakps Nyasa, Tanganyika 
and the Victoria Nyanza 1904-5 Dr A B R*ndle Dr 
Cunmngton spent about three weeks on and about I ake 
Nyasa, nearlv nine months at Luke Tanganyika, and less 
than a fortnight on the west of the Victoria Man/a His 
object was to make as complete a collection as possible of 
the plants and animals, especially from Lake Tanganyika 
with the view of solving the 44 Tanganyika problem ” 
whether the fauna and flora of thi* lake indicate a former 
marine connection The flowering plants, fern allirs, and 
Charaeeoe numbering about fortv-five species, were for 
the most part, well-known and widely distributed forms 
such as Najas manna, species of Potamogeton Putta 
Strafiotts Ceratophylium detnersum, Myrwphyllum sptc 
atum , Juwaea repens , Trapa natans and Cham ecv latnra 
with others restricted to tropical or subtropical Africa such 
as Ottelia Boottta scahra , and species of Utricularia In 
no case was there any suggestion of marine conditions 
either past or present, in the reprci»en* stives of the flora 
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The plankton and fresh-water algae of which an account 
was given by Mr G S West, yielded remarkably *tfch 
result*? due partly, no doubt, to the paucity of our previous 
knowledge pt tho microscopic flora of these lakes, especially 
m the case of Tanganyika Mr West's list contains about 
400 speues, a large proportion of which are new, including 
one new genus of Pahnellacea A few specie s from Tan- 
ganyika showed a striking affinity with marine forms, 
indicating that at some penod the water of this lake had 
a considerable degree of salinity , but as Dr Cunmngton 
explained, thl* did not involve a previous marine connec- 
tion but might be explained by an Increase In saline matter 
in the yyater due to the damming of the outlet vfrom the 
lake This damming was perhaps a periodical occurrence, 
xtme Stanley, thirty years ugo, described the lake as with 
no outlet, while a few \eirs Inter Mr Hore, visiting th6 
same spot as Stanley, found the water rushing through the 
present outlet towards thi Congo —A new and abnormal 
sprues of Rhipicephalus W F Coopwr and L E 
Robinson. 

January 17 — Prof W A Herdman, FRS, president, 
in the chair — Platanthera ehlorantha, CustOr, var 
tncalcarata W Bolting Hemeley Th< specimen hmt 
twei found at Tax Sherborne, Dorset by Miss D R 
Wilson who sent it to Kew , the ten flowers on the spike 
were modified as described the paired sepals wire spurr< d, 
and the lip was uppermost that is, the usual twist of the 
ovarv was absent — Acanlhacex of insular M llava the 

1 ite Mr t B Clarke This paper was complementary to 
a simil ir one, drawn up for the “Materials for a Mora 
of ihe Malay PeninsuD ” now in course of issue by Sir 
(>< urge King and Mr Garnblp I h< paper includes in its 
iren Malaya exclusive of the peninsula its< If — An isopod, 
TaJiaia vpongtlhcola n sp of the family Condlunida 4 , 
distinguished from its near allv, the marine Tachaea 
crampis Schiodte and Memert, by having the terminal 
joint of the maxilliptds, not smaller, but consider ibly 
larger than either of the two preceding joints Rev 
1 R R et*bblngf — A new British terrestrial isopod A 
Patience. The species in question, which Mr Pilicme 
has named Tnchontscus SfcbMngi, n sp, w is first obt uned 
bv him in n field near Ahxtndn Park, Glasgow in com- 
pany with T pygmatu * Sars and 7 rtchontscotde t alhulus 
fBudde-1 und), and subsequently in some numbers ia one of 
ihe propagating houses of the Glasgow Botanic Gardens 

Society of Chemical Industry January 7 —Mr R J 
Friswell in the chair — 1 hi sixth International Congress of 
Applied ( hemistry at Rome W F Raid (see Natlke 

\ol Iwiv , p 05, May 17 iqoO ) — 1 hr determination of 
higher alcohols in spirits, part 1 , the “ cstcr-iodinc ’’ 
method C H Radford and R I Jonka. The authors 
point out the defects of the Allcn-Marquardt process for 
the estimation of higher alcohols in potable spirits 
Dunstan and Dymond ( Pharm Journ , 3 xix , 741) have 
hown how to determine organic nitrites by allowing them 
to ict on an and solution of potassium iodide in a flask 
y oid of oxygen and then titrating the liberated iodine with 
ihiosulphato This serves as the basis of the authors’ 
method Details are given for the extraction and esterifi- 
ijtion of the total higher alcohols, and the subsiquent 
d« i omposition of the esters by iodine Beckmann’s method 
of c sterifu anon (one part of sodium nitrite and two parts 
of nod poi issium sulphate powdered together) is employed 
Results ire given showing the accuracy of the method 
\n analysis can easily be carried out in a day — The 
determination of indigotin in commercial indigo C 
Pergttiell hnd R V Erifft The authors criticise 
Bloxam’s method for the determination of indigotin (Journ 
Soi C hem Ind , iqoo, xxv , 73s), and point out that 
low results are obtained I he 1 rror is due to the factor 
on which the calcul clion is based and the loss of indigotin 
which invariably occurs in salting out and filtering the 
sulphonlc acid salt A s t ries of determinations was 
earned out by the authors’ method (Journ Soc Chem 
Ind , jqo6, xxv , 720) and by Bloxim’s method (loc tif ), 
and they are of xgwnion that the latte r docs not appear 
to be trustworthy either in ipplnation to pure indigotin 
or to commercial indigo The method is cumbersome and 
inapplicable to work m the indigo districts of India owing 
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to the low temperature at ‘which k is* necestaay *to work* 
and the large amount of ice required for (Ida purpose % 

Geological 8dctefy* lammry b»r Archibald Gtfltle, 
Sec R S , preslaeni, in the chair — 1 he Cretaretid* form* 
atlon of Bahia (Brazil) and the vertebrate fossils con- 
tained therein J Mawaon and pr A S Wo otfwar tt 
This paper relates to a Series of estuarine and fresh- 
water deposits originally described to the Geological Society 
by the late Samuel Allport in 1859 The sesult* of thirty 
years’ collecting of fossils are summarised, and the distri- 
bution of the formation, so far as determined, is marked 
on a map The strata are disturbed bv numerous dis- 
locations and discordant dips, and no regular succession of 
zones or horizons can be discovered All the more 
import int vertebrate fossils collected ore now in the British 
Museum (Natural History) From these a few remains of 
new species arc selected for special description A mandi- 
bular symphysis of a very 1 irge crocodile, with a long 
garial-like snout, belongs to one of the Goniopholldat 
Some dmosaunan vertebre seem to belong to the Iguano- 
dont group A large fish-skull represents a new genus 
allied to Macropoma, and indicates a species five or six 
times as large as any coelacanth previously discovered 
The discussion of a complete list of the fossil Vcrtebrata 
proves that the formation is of Cretaceous age, and 
suggests that it may be Lower Cretaceous, as supposed bv 
Hartt — A new dinosaurian reptile from th Trias 0/ Lpssie- 
moufh, Llgm Dr A S WoodWttrd kMr William 
iuylor of Elgin, recently discovered two skeletons of 
a small new reptile in the Triassic sandstone of Lossie- 
mouth lwo imperfect skeletons of tfte same species are 
also shown on a slab of the same sandstone in the British 
Museum (Natural History) I he head and trunk measure 
only 4 inches in length, but there is a verv long and slender 
tail The head is relatively large, and resembles that of 
Ormthosuchus in many respects but the fossils do not 
exhibit any teeth The author concludes that this must 
have been a running or leaping reptile, and that it repre- 
sents a new genus of Dinosauria related to the American 
7 riassic Hallopus 

Faraday Society Jan* pry 15 — S r fn* ph Swan, FRS* 
past-prr sident in the chair — The application of the electron 
theory to electrolysis F L Fournlor d’Alb** The 
electron theory, by postulating the existence of material 
carriers of all 1 lectric charges, is practically an extension 
of the ionic theory to solids and gases, und it thus brings 
into line the processes of metallic and electrolytic con- 
duction The author directed attention to the importance 
of making further studies of mobility and quantitative 
determinations of the hydration of ions as a preliminary 
for determining the sizes of the Ions md of tneir actual 
constitutions based on kinetic principles 

Royal Meteorological Society, January 16 - Annual 
general meeting -Prr sidcntml address, weather in war 
time R Bentlay The address showed how on more 
than three hundred occasions the course of history was 
grntlv influenced bv weather conditions 

Edinburgh 

Royal Society, December 17, 1906 —Prof C»r*v, vice 
president, in the chair — Ihe hremo-renul salt index as a 
test of the functional efficiency of the kidney Dr Dawson 
Turner The hasmo-renal salt index Is defined to be the 
ratio of the electrical resistance of the blood to the elec- 
trical resistance of the urine In health this ratio should 
be 4 or 5 When the index increases it indicates that tho 
btood contains fewer suits or is richer in corpuscles, or 
that tho urine contains more salts, Or that all these change* 
exist together With low resistance of the urine the 
functional activity of the kidneys is increased Several 
medical cases were referred to, and it was pointed out that 
the method would probably prove to be of great value In 
surgery With the apparatus which had been devised the 
measurements could be rapidly ipade on v$ry small quanti- 
ties of both blood and urine The method was another 
example of the application of precise scientific measure- 
ment to clinical medicine and surgery, and showed the 
Importance of a medical student being trained in medical 
experimental physics — Relation between magnetisation and 
electric conductivity in nickel at high temperature* Dr 
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G* - & MX t The point of special interest was the 
manner in which the increase of conductance due to the 
application of m field transverse to the direction in which 
foe conductivity was being measured first diminished 
steadily with rise of temperature until it reached a mini- 
mum at about 280° C , then rose abruptly to a maximum 
at 310* C, and finally fell off to zero at 350° C — The 
relation between normal take-up or contraction and varn- 
number for the same degree of twist in twisted threads V 
Olfvtr. Iq a former paper the relation between the take-up 
t n. the second twisting of a two-ply yarn and the amounts 
of first and second fwTstmgs was studied experlmui tally and 
analytically The present paper considered the relation 
when, with the same twistings, different sizes of thread 
were used This at once brings in the 4 yarn number,” 
which cannot bo taken m the same way as wires are 
gauged, but must depend on the relution of length to 
weight Experimental results were obtained for two dis- 
tinct sets of cases, according as the component threads 
were of the same diameter or 0/ different diameters 
Formula were established with which the experimental 
results were compared, and considering the complexities 
of the problem the comparison was sufficiently satisfactory 
— The superposition of mechanical vibrations (electric oscil- 
lations) upon the magnetisation, and conversely, in iron, 
steel, and nickel, part il J RusmII In this continuation 
of a difficult piece of work the author discussed the dis- 
crepancy between his former results and those obtained 
by Dr Eccles, and expressed his opinion that the latter 
investigator had not taken sufficient precaution in re 
duelng the metal to exactly the same magnetic state before 
each experiment It is only by means of a succession of 
gradually diminishing reversals that wt can be certain 
that the magnetised substance is brought buck to a definite 
condition time after time 

January 7 —Prof Crum Brown, vice-president, in th< 
chair — Notes on aboriginals of the northern territory of 
South Australia Dr W Ramsay Smith J he paper con 
tamed a detailed discussion of several of the peculiar rites* 
and customs of the Australian aborigine*? such as the 
scars on shoulder, breast, arms and abdomen fvidence 
was adduced that these scars had definite signification 
implying, perhaps, the number of children borne, the 
number still alive, the death of a near relative, or the 
widowhood of the individual bearing the scars Other 
points taken- up were the character of the dentition, the 
grasping power of the great toe the rite of sub-incision, 
and the interpretation of the carved message sticks — 
Exhibition of the skeletons of monkeys showing effects pro- 
duced by improper feeding Prof D J Cunningham 
The skeletons and skulls in the university anatomical 
museum frequently showed abnormalities, such as excessive 
bending or softening or a certain roughness on the surface 
Many of the spepimens had been purchased from travelling 
menageries, and there seemed to be little doubt that the 
effects were due to improper finding and bad ventilation 
— The partition of heat energy in the molecules of gases 
Dr P IhrtafMt — Vibrating systems which are not sub- 
ject to the Maxwell-Boltmann law Second paper Dr VVm 
Ptddl«< These two papers were sequels to Dr Peddu % 
first paper, certain results m which were criticised and to 
some extent modified Dr Ptddio also gave a purely 
mathematical discussion of the problem in distribution 
devised by Lord Kelvin as a test-case for the proof or dis- 
proof of the Boltzmann-Maxwell doctrine I his was th* 
problem of the motion of a particle within a circular 
region the rim ofil which consisted of a series of semi- 
circular conjugations Although in the long run the time 
integral of the kinetic energy of the component motion 
parallel to any fixed direction would in this case be the 
same for all directions, the time Integrals of the two 
components, radial and transversal, according to polar 
coordinates would not be the same, thus disproving the 
Boltzmann-Maxwell law — Note on cases of contour zones 
of^ rrxlecufnr arrangement from surface disturbance Dr 
JamA -Huntar. When a piece of fine-gimned stone which 
haa been used for polishing splits, an inspection of the 
new surfaces shows a distinct zone running approximately 
parallel to the cylindrical surface of the stone disc Out- 
ward towards the circumference, the texture of the stone 
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is radial, suggesting radial arrangements of the molecules, 
while inside there is no trace of this arrangement Similar 
contours appear in other cases, such as when glass is cut 
by a diamond or by the cuttings wheel It was interesting 
to observe how different the patterns of the markings were 
in these two instance* 

Paris 

Academy of Sciences, January 21 — M Hemi Becquerel 

in the chair — A proposed system of classification for the 
bibliography of subjects bearing on seismology G 

*l0ourdnm- An expedition of Commandant Chaves in 
Africa Prince Albert I of Monaoo An outline of the 
magnetic work done on this expedition, and an account 
of the comparison of the instruments used with those at 
Cape lown — I he resistance and elastic equilibrium of 
tubes round which an elastic wire is wound A Jaoob. 
— Communications were received from M Milan Stefanik 
and M Janssen stating that observations of the solar 
eclipse of January 14 had been prevented by clouds — 
The approximation of functions by limited trigonometrical 
senes Maurice Frdehat* — Helices of propulsion P 

Tioueafot and J Vlahavta — Propulsive helices F 

Farrlar — Measurements of the Zeeman effect on the blue 

lines of zinc P Walt* and A Cotton The lines studied 
were the three 481071, 4722 26 and 4(18033, m a mag 
netic field the strength of which varied between 25,500 
and 36,000 Gauss ( ontrary to the results of Reese and 
Kent, the distance between the two magnetic components 
was found to be proportional to tin intensity of the field, 
the results being in complete accord with (hi simple rela- 
110ns which Runge and Pasthen have discovered — The 
modifications which th* absorption binds of tysomte 
undergo in i magnetic field Jean ft«cqu«r*l — The pre- 
paration of pure helium by filtration of gases from cleveite 
through a wall of silica Adrii n J aqua rod and 1 I ouis 
Parrot* In a previous paper the authors have shown that 
tho helium thermometer with a fused quartz bulb was use- 
less on account of the readiness with which the gas pene 
rrated the walls at a high tempi rulure On the other hand, 
it was found that silica is quite impermeable to ill other 
gases at about xooo° C , with the exception of hydrogen 
and possibly carbon monoxide In the present paper 
application is made of these f lets to the preparation of 
pure helium from devote Using 1 bulb of 42 c t capacity 
the method described gives a Yield of about 1 1 c of pure 
helium per hour ihe gas obt lined in this way was 
found by spectroscopic cx imin ition to be free from 
nitrogen, the only gas present besides helium being a 
minute trace of hydrogen, possible derived from the elec- 
trodes of the tube The absence of nutrition in the form- 
cuon of the artificial plants of I edur MM Charrin and 
Ooupll Experiments ire described showing that the 
word nutrition is misapplied when used in mnncction with 
these phenomena —Ihe mechmism of the synthesis of 
some quinoline derivatives L J flmon - The conditions 
of stability of the rarb mimes 11 Qulllamard -The 
svnthesis of derivatives of evdohexme 3 3*dimethyl- and 
3 3 6-trimethyl-c vrlohex mones G Blanc The author 
has described in m 1 nrlier piper the synthetical propir 
ation of /3j8*d)methv 1 - and / 30 «-triniethyl-pimehc 'voids 
Ihese acids ire converted into the corresponding anhy- 
drides b^y treatment with at eiir anhydride, and these, 
slowly distilled under ordinary Uinosphcric pressure, split 
up quantitatively into carbon dioxide and the ryclo 
hexanone — Ihe synthesis of natural erythrite M 
I Loaploau The preparation of nn inactive erythrolaetone 
has been described in an earlier paper, this lactone inahd 
with brucini and the product submitted to friction il 
crystallisation, has yielded a hevorotatory lactone md 
natural ervthritc — The symbiosis of the fig and hlisto- 
phage I ei lerc du t*blon* — The presence of forimldelnde 
tn green plants G KlmpHln As a reagent for drto t 
mg formaldehyde, the author uses methylpara amidomc t 1- 
cresol, and shows that the reaction is distinctive 1 his 
reagent has the advantage that it does not destroy vtg< 
ttble tissue —The active substances of hphrosia Vogrln 
M Han i- 1 at. By methods given in detail the. mihor has 
isolated a volatile liquid tephrosal of the composition 
C^H^O, and a crystalline substance kphmsme of th< 
formula C ai H„O 10 — The formation and distribution of an 
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essential toil In a living plant tug Oharabot And G 
Lmiow*. An examination of the plant 
aktynthium —The pharmacodynamtcal action of a new 
alkaloid contained in the root of fresh valerian J 
Oft aval tor, — The formation of the skeleton in some of 
the hexacoraU Armand Krempf — The part belonging to 
the anastomotic branch of the spinal in the physiological 
properties of the pneumo-gas trie or pneu mo-spinal nerve t 
F X ’ U»br« and F Mtlgnon — Some new experiments 
concerning the pathology of pulmonary anthracosis (./ 
Ku«t ana E LoHtbln. Further experiments bearing on 
the criticism* of MM Calmette, Grysei, and \ansieen- 
berghe The conclusions drawn from this work are that 
ordinary pulmonary janthracnsis ns arising itt ordinary^ 
life, is pt6duced by inhalation and not by deglutition — 
The evolution of the Centhidac in the Middle and Upper 
Eocene of the Paris basin Jean Isuftto. 

GOttingen 

Royal Society of Sciences — The Na<hri<ktt* (ph)sic<^ 
mathematical section) parts m and iv for 1906, contains 
the following memoirs communicated to the society — 

May 12 —The motion of an electron under the Influence 
of a longitudinally directed force Paul Herts. ■, 

March 31 — Phvsics without apparatus, attraction and 
repulsion of unelectrified bodies Electrical experiments 
with a polished table surface VV Notts. 

May 5 "The imaginary zeros of the h\pergoomrtrlc func- 
tion A Hurwltx. 

June 16 —CilorimttHc studies, I, specific heats of pure 
alcohol, and of mixtures of alcohol and water F Bote 
July 28 — Calorimetric studies, n , thermal anomalies In 
aUohobe mixtures , 111 , relations between the foregoing 
results (1 and ii ) F Boso — Seismic records in Ghttingen 
during 1901; G Aagonhtlttor 

May iq — A characteristic property of the Klasscnkdrper 
(Abelian functions) Ph Furtw*n*t«r 
Oitober 27 — Statistical review of the local and remote 
earth tremors recorded at th< Samoa Observatory during 
1905 F Link* 

July 28 —Principle# of a general theorv of linear integral 
equations D Hilbert. 
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* ANATOMY OF l HE HORSE 

(1) Surgical Anatomy of the Horse Part 1 By John 
T Share-Jones Pp xn+159, with 33 plates 
(London Williams and \ T ornate, 1906 ) 

(2) Le Cheval By H -J (jobert Pp v 111 + 412, with 
80 figures (Piris B xilli6rc ft Fils, 1907 ) Price 
7 francs 

(1) C INCE 1832, whr n \\ llham Percival produced the 
O first work exclusively devoted to the anatomy 
of the horse, considerable advances hive been made in 
the methods of teaching veterinary in itomv , but it 
cannot pc smd that the production of anatomical litera- 
ture hfis ‘ > en correspondingly abundant in this 
country The veterinarian has not had his time too 
heavily taxed by the ex munition of frequent new 
publications Consequent^ , he will welcome with all 
the more interest the first part of a “ Surgical An 1 
tomy of the Horse,” from the p( n of Mr J T Sh ire- 
Jones, f{ the Liverpool \etenmry School The 
present volume deals with the matomv of the ht id 
nqd neck is applied to the surgery of these regions, 
and it is to be followed by further parts devoted, in 
like manner, lo the rest of the bod> 

The author, while admitting the psychological v jlut 
of matomy as a means of developing the ficully of 
observation, “ is impelled to the conclusion tint the 
subject is primarily md fundatm 11 tally utilitarian, 
md that the teaching of it should alw iys be in ixxo- 
tuitjon with the subject of surgery *' Such an t\ 
pression of opinion le ids to the conclusion tbit the 
author is a surge op at he irt, and not en an itonmt is 
(life, term is generally understood now edays 1 he 
modirn anatomist h is become mu<h more a student 
of the scientific and Lompiritive side of lus subject 
than of its surgical or -to quote the author — ulili- 
tarnn aspect Surgt rv occupying the first pint in 
his affections, and anatomy coming second, Mr Sfi in - 
Jones is clt irJy the proper prison to write 1 “ Surgical 
\natcmy ” But even t surgeon, in producing such 
1 work, should beer in mind that “ matomy ” is the 
substantive, md “ surgical ” not more than in ld- 
jective Jhe work before us is rather more surgre 1! 
and mfich less anatomical th iti uc most stand lrd 
publications be iring the same title The vinous 
op rations perform* d on the regions discussed ire 
described at some length, with the' consequent curt 11I- 
ment of the sp ice Tllotlnd to topography i he result 
is not satasf ictory from an anatomical point of view 
for it means that the descriptions, as given, ire ot 
only modtratc value to the student or praetitionc r to 
whom the structures have been m ide fimihar by dis 
section, and of less value to ihe student entering qpon 
a course of practical anatomv 
Certain statements, moreover, are of doubtful elan tv 
and accuracy For example, in speaking of the rudi- 
mentary first pre molar teeth of the horse (referred to 
as “ wolf’s/teeth ”) it js said that “ each is developed 
in the same dental groove as the corresponding row 
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of molars, and is probably due tq the displacement 
of a supernumerary dental germ ‘ »n the groove ” 
This scarcely squares with phvlo^eny Again, the 
short section on the development of the Ceeth might 
h ive been omitted vviih profit, for from it the reader 
will gather little accurate knowledge of the process 
lo justify this assertion we m iv quote the hrst part 
of the section “ Hie first stage in the development 
of a tooth is the appearance m 4 groove in one of 
the maxillary bones of a little dosed sac, which is 
1 died the dentil follicle Ihc miinbrinous wall of 
the folhilc encloses a [> ipilla, which is it i liter stage 
firmed the dental pulp, and from which the dentine 
is sicreicd The enamc I is developed from 4 special 
] iyer of epithelium which covers the upper ispect of 
the pulp and which is cilkd the cnmul organ As 
the dentine is formed from the supcrficul cells of the 
pulp, it b comes deposited between the litter and the 
follicular wall From the superhu il cells Ihc tubular 
piocesscs of thr* d< ntinc ire thrown out, but the mter- 
tubulir substance is secreted by the deeper 1 iyer of 
cells This latter substanu cont unx the earthy 
silts ” 

The prefatorv statement th it “an endeavour has 
been made to illustr vte gr iphicallv wherever possible, 
md to reduce the written matter to 1 minimum " 
le ids to a close cxmnnation of the illustrations Of 
ihcse it mav be xud lint they are of unequal merit, 
md few of them will comp ire favouiiblv with illus- 
trations in Continental »voikx on topographic d 
matomv In Phte \u we notice a rather gl inng 
111 u curacy in regard to the teeth, winch Je ids us to 
suspect that the dr 4 wing w is not in ide from in actual 
section Uis not stated it what level the section was 
supposed to hive been made and it is the refon 
not easy to form 1 correct judgment of its truth to 
nituro, but suiely there is some thing wrong with 
the rnvlo-hvoid and dig mine us muscles’ 

Tint, in spite of the blemishes to which we have 
uferred the work will fill a g q> in vctcrmaiv litera- 
ture is undoubted, in txtnuch is there is no other book 
in thf English linguigi whieh claims lo be a sur- 
gu d an itomv of the horse 1 hat it will be of service 
to the student and practitioner may ilxo be taken 
for gr mlcd Ihc publisher md pi inter deserve 
pr use for the rn inner m which the \ have turned out 
the book 

(2) M Gobrtt his endeavoured, with a considerable 
measure of suutss to piuudt 1 shoit popul ir treatise 
on the ot guns moil in unttn met in health end 
utilis 1 lion of thr* horse for the use of those who desire 
lo possess 1 greater knowledge of the animal than 
cm be acquired through the more custmnaiv ch mnels 
l 10m the n dun md scope of the book, it is not 
fVpected th it the section which do ils with the 
matomv of the horse will be other thin t \tn nn 1\ 
elemental) lor the same teison it is unrxitssaiv to 
submit it to c liberate criticism The section his 
nuny mints Its facts are set forth in 1 le ir trims 
shorn* is fir as possible, of technic ihtns \t the 
s ui}c time the author has filltn into tin irroi so 
frequenth made bv writers of simil ir popul u works, 

Q 
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of including details which cannot possibly be 
thorough l) understood by the ordinary lay readrr 
For example, a certain amount of description of micro- 
scopic structure is included, which is either too much 
or too little It would probably have been better 
omitted entirely Again, a short list of muscles, such 
as is given on p 14, cmnot be of am value whatever 
to the reader for w'hom the book intended Most 
of the illustrations are good, but some of them — 
notably Fig 2 — are far from clear 
The compilation has much to commend it, and at 
the same time has many of the defects which appear 
to be inseparable from books of its kind 


HlGHbR EDLCiTlOX LV GERMANY 
1 he German [JmversiUt* and l nivtrsily Study By 
I riedrich Paulsen Authorised translation by Frank 
1 hilly and William Elwang Pp wi + 4^1 

(London Longmins, Green and Co, 1906) Price 
155 net 

T II 1 S excrlUnt translation of Ptof Paulsen’s 

celebrated book on the German linn erst tics will 
be welcomed bv many riaders interested in the ques- 
tion uf university education who have not the turn 
or opportunity to read it in the original, the book is 
not merely m account of German universities but 
treats the general subject of higher education in its 
relation to the advancement of knowledge and to the 
life of the community on a broad and philosophic 
basis 

Ihe peculiar value which seems to us to \ttach to 
this work is due to this very breadth of view the 
author is concerned, not with pressing the impoitance 
of some particular aspect of university life or of the 
claims of a particular branch of teaming, an ittitude 
which reduces so much of the writing on English 
education to mere sectional pamphleteering, but with 
the presentation of the historic il development of uni- 
versity life, and especially with the function of the 
university under modern conditions, and with the 
problems which these conditions bring in their train 
It is probably true that it is easier to be dispassionate 
when one is contented, and Prof Paulsen is, on the 
whole, contented with the German universities and 
what they have done and are doing for the culture 
of the German people, but his contentment goes 
dtiper, he is salisfied that the universities in Germany 
owe their hold over the intellectual life of the people 
to their unreserved acceptation of the scientific spirit, 
that is to say, the spirit of inquiry and free investi- 
gation into all the departments of learning The 
university is defended and vindicated by the author 
primarily as an institution for research and the 
advancement of knowledge, and secondarily as a 
place of education , secondarily, not from the mis- 
taken notion that education is considered less 
ffnportant than the expansion of the limits of know- 
ledge, for we may remember that the only way of 
entering the learned professions, including school- 
mastering and the Civi 1 Service, in Germany is 
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through the university, but because the most 
important part of a university education is considered 
to be the actual contact with the fountains of know- 
ledge and the acquisition of a capacity to gtapple 
with original sources and to form an independent 
opinion The system undoubtedly has its dangers, 
f spen illy the d inger of over-specialisation and the 
f iult of encouraging students to undertake scientific 
investigation who would be more fittingly employed 
in practical affairs, but the author considers that the 
universities have gamed and retained their influence 
by standing in the van of new ideas as the home for 
Im tstigation, instead of handing on traditional learn- 
ing, tardily and painfully modified from without by 
the changes of th<* times 

It is interesting to note the parting of the wavs 
between the Frinch and German universities at the 
beginning of the nineteenth century , the Napoleonic 
iri converted the French universities into technical 
schools for the professions md banished the pursuit 
of learning to the aeadtmus, while it that very time 
Humboldt founded ihe niodirn Lmvcrsftv of Berlin in 
dirt el opposition is m institution of free learning and 
bro id cdui. Uion, and to th it ideal ill the German 
unnirsitns conformed 

1 hm can hardly bt inv doubt ns to which ideal 
has proved most fruitful, but the plan is apparently 
now advocated in somi quarters in Germany of 
attempting to combine the technical schools in a 
closer alliance with the universities, and Prof Paulsen 
his sufficient faith in the innate Teutonic love of 
leirnmg to believe thit science would not thereby 
be strangled in the grisp of a short-sighted utili- 
tarianism This, of course especially applies to the 
natural sciences, but in ill the faculties there have 
grown up side by side with the universities, technical 
academics of art, military science, commerce, juris- 
prudence, and the like, which train an increasing 
number of students 

‘‘All public institutions of learning,” remarks 
Prof Paulsen, “ arc calkd into existence by social 
needs u md it js interesting to follow the historical 
evolution of the university from this point of 
view as it is skilfully delineated bv the author 
Ihe mediaeval universities seem really to have 
satisfied our modern ideals to an extent which is 
perhaps not commonly suspected, and will probably 
never be re-attained , they were, in the first place, 
cosmopolitan, and not under the restrictions of a 
particular country or Government, and they were the 
true repositories of the learning of their times With 
the coming of the Renaissance, and later of the 
Reformation, a change of the greatest importance 
occurred , from being cosmopolitan they became 
strictly territorial, from being free they became the 
mstrumenta dommatwnis of the particular Govern- 
ment under which they happened to be 

In consequence, the faculty of law was chiefly 
fostered to the detriment of all others, and towards 
the end of the seventeenth century in Germany uni- 
versity life was at a very low ebb With the found- 
ations of Halle and Gottingen m the eighteenth 
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century a revival began, which Prof Paulsen traces 
largely to the rise of the philosophical faculty from 
servitude as atutlla theologtae to the leadership, 
though it doubtless corresponded with the awakening 
of the general intellectual life of the country inaugu- 
rated by Ktopstock and Lessing 

But the old freedom of the universities in Germany 
was necessarily never revived 111 its completion, and 
the position of the university as a State institution 
dependent to a large degree in its internal adminis- 
tration on the Government of the country in which 
it Is situated leads to anomalies even now- which 
Englishmen will not % readily understand, though the 
real interference with freedom may be less than it 
seems Thus the government of the university, even 
extending to the syllabus of studies in a particular 
faculty, is potentially, and sometimes actually, under 
the control of a Minister of Education, while the 
ordinary professors are appointed bv the Sovereign 
of thur countn and the extraordinary by the Minister 
of Education, and it appears from the statistics quoted 
by Prof Paulsen th it in a fair proportion of cases 
the appointment runs counter to the recommendation 
of the fatuities, but our author, ever determined to 
s<e both sides of i question, remarks that political 
and Court intrigues tend to efface the hack-stairs 
politics of the faculties, so that in the end the right 
man is usually chosen 

It follows akp fiom the dependent v of the universi- 
ties on the State that the teachers must hold cautious 
political views, and even Prof Paulsen his nothing at 
all to sav in favour of the Prussian Ministry which 
dismissed a pm itdocent of pin sics from his post on 
the sole ground that he was a social democrat 

To choose one more point from 1 book absorbing 
throughout in intei est, it is instructive to note that 
the absenct of all social life such as is enjoyed at 
the old English universities does not c nisc that com 
plete satisfaction whuh opponents of the system art 
so keen to insist on, but in several instances boarding- 
houses art being instituted yyhere students can hvr 
in common In the Middle \gos the residential 
collegial* system was of course universal, and a few 
colleges were retained long after the system had died 
out on the Continent for the benefit of the poorer 
students It can hardlv be held that the collegiate 
svstern persisted in Fnglmd foi the same purpose 

We may sketch the plan of Prof Paulsen’s work 
as follows —in the first book \vi are giycn an oul 
line of the historic il development of the umverMtits 
from the Middle \gcs down to modern tunes, and 
probably nowhere else cm so much be learnt on this 
subjtct within the compass of about seventy pages 
the succeeding books are concerned with present-day 
conditions, the second Ire itmg of the relation of tin 
university to the State, to souetv, and to the Church 
the third dealing with university teachers and th< 
methods of instruction, the fourth with university life 
from the student's point of view In the fifth book 
some special problems connected with the several 
faculties of theology law, medicine , and philosophy 
are discussed G $ 
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GEODESY IN riiE SCHOOLS 
1 ext-Book on Geodesy and Least Squares Prepared 
for the Use of Civtl Eugtneertng Students Bv 
Prof Charles L Crandall Pp x+329 (New 

York John Wilev 'ind Sons, London Chapman 
and Hall, Ltd , 1907) Price 12V 6d net 

S UCH a treatise offers little scope for originality of 
treatment or of design The problems con- 
nected with tri inguintion, or with meisuremtnt, or 
with levelling have been considered too frequently 
md too minutely by experts to permit the introduction 
of novelt) Similarly in the application of the results 
of measurement to the discussion of the figure of the 
earth, the author must follow beaten paths and occupy 
ground that has been thoroughly surveyed His 
opportunity for exhibiting independence lies rather in 
the judicious selection of materials, and particularly 
in determining what should be omitted, that is to sav, 
in considering the requirements of those for whom he 
is writing Prof Crandall is addressing himself 
primarily to students of Cornell University, md pre- 
sumably to those who ire beginning thi study of the 
subject and not to professional men engaged in actual 1 
w ork 

For a text-book to be used by beginners it might 
lx 1 objected that the author has a little overlaid his 
treatise with a supeifiuity of del nl The increised 
ittention given in university training to the study 
of geodesical problems md tht determination of the 
coordinates of 1 station on the earth’s surf ice is 1 
feature th u should In welcomed md encoungfd On 
m my grounds it may b< urged that the use of msiiu- 
inents in the field is n\ admir ible training, more 
I especially is it affords opportunities for the application 
of those formula? which have been acquired from 
bookwork l'or this reason on* could defend the 
somewhat lengthy description of instruments here 
given, thur adjustment md mi thod of use, the 
determination of corrections, &r though at times 
the author is tempted to indulge in too gnat del ul 
I his error, if it be an error, irisi s from following too 
closely the reports and data furnished from the offices 
of the Coast Survey 1 In dinger lo bi ft ired is that 
the minute care md ittention to detail necessary 
in operations extending over 1 large area, may tend 
to make the subject repellent to a student whose 
mam object is to gam m intelligent insight into the 
processes involved But 1 greater fault appears to 
be one of omission The re is too little, almost 
nothing concerning tin methods of deriving the lati- 
tude md longitude of a st ition And surely such 
matters ire of quite equal importance with tin 
measurement of a base line, and fall as duidedtv 
within the compass of such a work To be able to 
determine ones position on the earth involves sojik- 
thing more practical than a mere college excruse Jr 
is information that is frequently needed and nnv 
become a matter of great importance 

The first few chapters of the hook in m unh 
occupied with the description of tht use ind adjust 
ment of instruments in the field The next three m 
] devoted to consideration of problems connected with 
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the figure of tht Earth The mathematical ingenuity 
exhibited may be interesting, but is familiar In the 
form vnd to the extent in which the sever il problems 
ire discussed, (these chapters scartely belong to a 
practical treatise, and do not afTord the means of 
applying the facts that the student has himself derived 
from the use of instruments 
In the second part, which consists of three chapters, 
the author serves up the standing dish of least 
squares So far as theory is concerned he has fol- 
lowed (_ hauvenet, and for the practical application 
to trungulation md conditioned problems the adnur 
ible tre itisc of Wright and Huyford on 14 The Adjust- 
ment of Observations” (see Naiurv, vol Ixxiv 
p 148) The book is well illustrated, and there are 
some useful tables and information given in in 
appendix though we scarcely understand the prin- 
ciples upon whirh the formulae hive been selected 
The information throughout is conveyed in a clear and 
lucid manner but a little unevenness is sometimes 
noticeable, is though the author were uncertain of 
the degree of thoroughness with which the several 
topics should be treated 

IV \MFRU4N TFX1 -BOOK OF 
ENTOMOl OOY 

Entomology, with Special Rtf creme to it s Biologual 
and hconomte Aspects By Dr J W Folsom 
Pp vi + 485, illustrated (I ondon Robman, ltd, 
iqo6 ) Price 145 net 

A WORK treating of entomology purely from the 
bionomu and economic standpoints is a dis- 
tinct and long-fell want, but it c innot be said that 
the book under review supplies that want adequately, 
in spitt of its title md a statement in the pri f ao 
th if it 44 was w run n in in effort to meet 1 growing 
demand for a biological treatment of entomology ” 
With such ldmir ble md detailed manuals of insect 
'in itomy as Pickird’s “Text-book of Entomology ” 
ind Henneguy’s 44 Los Insectf s ” alrf cdy in the field, 
Dr I olsom could have siftly ivouled a trcitmmt of 
this subject, as it is, his second chapter, entitled 
44 \n itomy ind Physiologv ” occupies nearly one- 
third of the book, and yet fails to attain the com- 
prehensiveness of the afore mentioned tnanu ils 
Chapter vn on the origin of adaptations and of 
species might well have been omitted, for it cont uns 
nothing that is new ind little that is not dmost 
common knowledge, curiously enough though 
de Vries’s work is discussed, there is no mention of 
AI* ndel or his followers 

The inevitible result of these two unnecessary 
-chapters is an unfortunate brevity of treatment in the 
■more useful and interesting sections of the book, and 
many important phenomem ind fats are crowded 
out altogether The author m ly claim (as he does) 
that his work is 41 com isc ** but hardly that it is 
“ comprehensive j” since there is no mention of the 
life -history of Mantidae, of the eggs of Phasmidae, 
of fig-insects, of the cuckoo-spit, of the formation of 
stick-lac, of the remarkable symbiosis of Acari and 

no 1945, vol 75] 


bees of the genus Koptorthosoma, of the extraordinary 
beetles Mormolyu and Hypocephalus The accounts 
of parthenogenesis, of phosphorescent Insects, and of 
aquatic insects are lamentably brief, and nothing at 
all is said of the insects found in caves 

Chapter i\ , on insects in relation to other animals, 
is one of the best in the book, Dr S A Forbes’s 
idnnrablc reports on the insect food of birds and 
hshes have been Drgely drawn upon, and deserve 
the utenlmn dinetc-d to them We have not noticed 
manv errors, but the following need correction in n 
1 iter edition — Paraponyx is not the only lepidop- 
tcrous genus with truly aquatic larvae (p 184), 
parakleta should be paralekta (p 216), it Is at least 
doubtful if the mimicry of bees and wasps by species 
of the genus Volutella tan be classed under the head- 
ing of aggressive mimicry, it is far more probable 
that the flies secure immunity from the attacks of 
vertebrate fo< s by their resemblance to stinging 
insi Us thin th it this resemblance enables them to 
inter unobserved the nests of hosts ^yho are quick 

< nough to resist the intrusion of strangers of their 

own spans (p 2*5), the blood-parasite conveyed by 
(rlossma morsitans is not similar to the malarial 
parasite (p ^ot>) 1 h< tsetse-fly is cited as the carrier 

of the blood-par isitc m nagana disc isc, but not of 
the organism causing sleeping sickness In the 
amtomicil chapter some reference should be made 
to the fict thit the stomodaml and prottodaeal sections 
of the ihment irv canal aie lined with chitin, whilst 
the inestnteron bung of endodermal origin, is not 

The numerous text figures ire for the most p irt 

< xcellent, and a goodly proportion arc original, 
sp cial attention may be directed to Figs 242 and 
260, the litter, if i genuine record of an actual 
01 currence, is a triumph of nature-photography , 
Fig 244, illustrating protective mimicry, fs unfortu- 
nate, for it represents ErtstaUs tenax mimicking a 
sungless drone-bet The coloured frontispiece is not 
only a poor example of what can be done in these 
days of unproved methods of chromolithography and 
thret -colour photography, but also abounds in errors, 
eg 1 jg 1, labelled Hehcomus eucrate , is lycorca 
halta , F*ig 4 is not Mechamhs lystmnta , but Meltnaea 
cthra , Fig 5 w not Papiho metope <3 from South 
\frica, but Papilto anttnom 9 from Abyssinia, 
Fig 8 is Amauns aherta from West Africa, not 
from South Africa, Fig 10 is not really like any 
butterfly known to science, but it apparently repre- 
sents Paptho metope , 9 form cenea , though it is 
labelled Amautts cihctta , the “model” of the Papiho 
mimic, Fig 11, labelled Papiho metope $, is appar- 
ently P echertoidcs 9 This gives a total of six 
errors in eleven figures 1 It is evident that the author 
has r< produced the errors occurring in the plates 
illustrating Weismann’s 44 Evolution Theory,” and it 
is a pity that, in the case of the African butterflies at 
any rite, he did not consult Trimen’s classical paper 
or the frontispiece to Poulton’s 44 Colours of 
Animals ” 

A useful bibliography and a trustworthy and com- 
prehensive index conclude the work R S 
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Minerals and a Reference-book [of] Useful 

Data and Tables of Information A condensed 
compilation from various sources by J G Gocscl 
pp xin + 287 (New York John \\tky and Sons, 
London Chapman and Hall, Ltd , 190b ) Price 
1 2 s 6 d net 

The srope of thjs penket-book of reference may be 
best indicated by quoting from the title-page - 
“Legal, customary, and scientific measurements, 
geological classification , rock composition , chemistry 
dry and wet assay, mineralogy, mctdluigy, metal 
founding and pitting, by dr tubes, u alt r purification ; 
mineral oils, gases, explosives, strength of mUcrials, 
including woods, their properties, adapt ibihty , and 
preservation, pigments, gums, and solvents for p tints 
and varnishes, miscellaneous d it 1 ind reuipts “ It 
will thus be seen th U the v 1 r iet> of subjects Heated 
is much more extensive than is indicated by the in tin 
title, “Minerals and Metals’*, in f ict there is, in 
a handy form, a vast amount of inform Hum whuh 
may be of use to mining engineers tnd others 

Books of this kind should, of course, be fr< e from 
ambiguities and errors, but in tlu pm turns whuh \vt 
h tvt sptutfiy tested, limit!) tlu>s< dt ilmg with 
minerals and precious storu s numerous crrois htvt 
bten debited, quite e\tr xn din try thrum tl formuK 
are given for evtn common nmunls whilst in the 
spelling of names thi re ire m iin misprints 

The booh is clearly printid thougli not on thin 
paper, and is well hound in limp leather with rounded 
corners and gilt edges 

Practtcal Exercises tn Chemistry By G C Dnnmg- 
ton, Senior Stuncc Master in thi Ittds Gramm ir 
School Pp xfip (I ondon Marmill m and Co 
Ltd , iQofi ) Prict 2 s fid 

Mr Doningion's little book dirivts special interest 
from the f ict that whilst he is 1 pupil, and 1 v< 1 \ 
griteful 0 t , ^>f Prof Armstrong, he his found him- 
self compelled bv experience is 1 snnue master in t 
school (<ind one in whuh no spen illy unf ivour ibfi 
conditions prevail) to dtpirf from the prutiu of leay 
ing the pupils without a text book during their pr ic- 
tical lessons This experience is we btluve by no 
means uncommon and it is an tdv mtage that the 
“ felt want “ should be supolted bv onr who naturally 
strives to conserve as much is he can of the merits 
of the no text-book system In this obpt t thi mthor 
h ts, we think had good success md his book is 
likely to take high rank among those whuh of lati 
vears have been written to set forth an elementary 
course of chemistry for those secondary schools where 
there is a desire to tt t< h scientific method through tVu 
medium of this science 

Paradoxes of Nature and Science Bv Dr \V 
Hampson Pp xv +■ 304 (I ondon C tsscll md 
Co I td , iqofi ) Prict fis 

Dr Hampson proposes to expl tin to tlu ummtiikd 
certain scientific “pnridoxcs” Ihc only possible 
“ explanation ” of such paradoxes is attained by 
showing that the abnorm tl phenomena are detci- 
mined by precisely the same laws as the normal 
phenomena, to “txplun” whv a balloon rises it is 
necessary to propound the g< neral principles of grivi- 
tational mechanics and to show that it rises for the 
same reason as a stone falls But Dr Hampson 
eschews general principles His “ explanations ” in 
appeals to prejudices as unscientific as those which 
crave nse to the appenranu of 1 paradox Fv^n wlun 
his arguments are sound thev must ronvov to a rr tdci 
a wholly untrue idea of scientific method 
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But they are not always sound Some limes he 
wanders fur out of his depth, as, for instance, when 
he steks to solve the old logical contradiction of 
Achilles and the tortoise by a reference to the atomic 
structure of matter He would have dime well to 
rt strain his jeers at mntht matinans until he bad 
gained some acquaintance with the elements of their 
science 

Seasonal Botany, a SuppUmentarv Text-book By 
M O’Brien Harris Pp 50 (London BI tekte 
and Son, Ltd , 190/) ) Price Hd 

Pkobabi y most teaching botanists looking bick upon 
the ir early experu net s when they first found it neces- 
sary to drift a sy 11 thus of instruction tin n r ill an 
itampt to prepaie a course ad ipfi d to the round of 
ihe seasons In the rise of pure observation iJ study 
»uch a coursi is profitable but it is the gent 1 tl t\- 
ptrienie tint a season il Adjustment docs not tccord 
with the best morphologic il or physiologic il sequence, 
and this opinion is not modified by the arguments or 
scheme puL forw ird in the present inst into 

rht seasonal s\ 11 thus given in the form of a tabu 
1 ited sehtme, md 1 numb 1 of physiologic 'll experi- 
ments on very usual lines form the chief contents 
of tht book 

Punch Readings in Sumer Selections from Scien- 
tific md ft chnu al WriUrs airmgtd md edited 
for the Ust of Students By tie \ Pivtn-Pavne 
p P vn+ 2^0 (1 ondon Blatktc md Son, Ltd , 

1906 ) Pi it t ^ fid 

It nokaNCF of either French or Gt rnnn is i serious 
h tndu ip to the scicntifu wot lor l n i\ 1 1 sity cx unin- 
ing bodit s tre re cognising this need md some such 
is the University of London domnd from t mdid Ues 
for scu nee degrtes a knowledge of the st 1 inguages 
sufficient to enable them to trmslite with fur case 
md uccuruy In miking his m fiction of p^ssiges 
from scientific tre itises Mr d< Pivcn-Pitnc has 
included some extracts for thni modernity and othirs 
bt cause of tiieir issue 1 ttion yy ith grt at n mk s in 
science The compiler is 1 ilholic in his tastes md 
his yyork should provide students with just the practice 
tluv require 


LF11KRS IO THF EDITOR 

[The hdttor dot \ not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice ts lal en of anonymous communications ] 

Radium and Geology 

1 nose interested in tliK subject should rrfer lo the 
piper whuh appi tr>, in the list issue of the Philosophical 
I (cti*aztnL by Mr A S f ve on the ionisation of tht 
atmosphere o\rr the oi t an Mr Fve cites obscrv uimis 
and adds olh»rs of his own, showing th it the ionisation 
over tfn oietn is much the same as over thf 1 md tnd 
points out the dilhtully of rxplaining this- in vuw of Ihe 
small content of radium in sea-water compired with th it 
in ordinary rocks Possessed as 1 am with thi vimv ih it 
extraterrestrial radio-active dust reaching the 1 irth nnv 
account for muth of the radium of soil* stdnmnts and 
rovks f ctnnot but think that Mr five s diftuufiv may 
find explanation m in ixtr 1 ti 1 restrial source of supph 
Mi 1 \c ilso gives sonu n< w dcti rmm Hions of the 
ridium in seawater ana arrives it results whuh con- 
siderably accentuate the dtsmpiniy which 1 refund to 
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n\ m> letter written on January 6 (Natlrr, January 34, 
p 394) On his results a normal river supply of the 
supposed uranium would in 90,000 years suffice to give the 
ocean its present radio-activity In short, practically the 
whole of the uranium has to be accounted for m the sedi- 
ments Mr Eve perceived the difficulty, ind suggests that 
the sediments are, indeed, its destination I have already 
referred to the difficulties attending this view 

Pi of Sollas'n contention (p 319) as to the probable 
•original character of the uranium in zircon is, t think, 
unanswerable I had this fully in view when referring 
to uranium-bearing minerals in certain rocks I11 certain 
rock masses the zircon might be the chief or entire source 
of radium, but it would appear that this cannot possibly 
be the case with ordinary granites The analvsis made 
bv Mr Strutt of a Cornish granite showed that less than 
one-ninth only could in this case be so accounted for 
Mr Strutt directs attention to this Again, Prof Sollas 
shows by the andvsjs he cites th it this granite was prob- 
ably unusually rich in zircon In Mr Clarke’s last re- 
port of an dvtical work done in the laboratory of the 

L mted States C.tolognal Sur\ev (Bulletin No 228) I have 
found nine granites in which the zircoma is determined 
ihf highest percentage was o 08, and the others ranged 
from 004 downwirds to a trace Mr Clarke in Bulletin 

No 14K shaking of zircon says of igneous rocks 

generally — 11 It may rarely be present up to a few tenths 
of 1 per cent of the rock ” He also gues \s roughh 
ipproximate that the average content of zircoma in 
tgieous rocks is 003 This would implv a quantity of 
zircon id( quatr to account for barely 4 per cent of the 
mean radium content of igneous rocks 

There ire probably oilier radio-active minerals possess 
mg an original store of urtnium but I think Mr Strutt 
his shown good rr ison for belie ying th it the chief radium 
carrier is the mu t at h ist in granites This is 1 mineral 
yyhich from its pioperties would bi \«ry likely to absorb 
and retain substances in solution J Jolv 

1 rinity College Dublin 


The Green Tints of Sunset 

Thf ippeurinco of a green light it sunset like manv 
other phenomen 1 supposed to h iu onlv ret* nils ittrarted 
Utenlion, was noticed and commented upon by the ancient 
Tgyptiuns, and more particularly so because in the clear 
air of Fgypt the tints of sunset are peculiarly distinct 

As the sun there descends ne irer and nearer to the 
horizon apparently hastening to disappear behind one of 
the T ibyan hills, as if burying itself in the sand at their 
base the immensely enlarged flaming disc suddenly be- 
comes for an instant, of a brilliant green colour, and 
immediately 1 scries of green ravs suffuses the sky in many 
directions well-nigh to the zenith 

The same phenomenon appears sometimes at sunrise, but 
to a smaller extent 

According to ancient Egyptian notions of cosmogony, the 
sun after passing through the western gate into the 
woild of night travelled northyy trd parallel to the Nik 
until the sixth hour when it commented to journey south 
ward, having passed to the eastern side of Fgypt, and, 
hn d(v at sunrise came forth by the “ Gate of the Fast ” 
Now during the noofurn d vovagf the solar orb was 
said to be a disc of Mafkait, which was the title of a 
green-coloured mineral, and so the sun was considered 
from sunset to sunrise to be coloured green Sometimes 
just as the list part of the sun's diw vanishes, its colour 
changes from green to blue, and so also after it has dis 
appeared the skv near the horizon is often green whilst 
toward the zenith it is blue This was alluded to in 
ancient Fgyptun writings where sometimes it is said that 
at sunrise or sunset the sun’s rays were of Tahen, a blue 
metal the title of which is often used in reference to the 
blue of the sky 

In Fgyptian thought day was the emblem of life and 
night that of death and the nocturnal sun being identified 
with Osiris thus rendered Osiris the Jfod of the dead The 
ceding sun beix|rf green therefore Osiris as the nocturnal 
deity of the dedd, was on the monuments and represent- 

NO I945, VOL 70 


at ions of him when referred to as god of tho dead painted 
green, as were other funerary divinities, such a* Sekar, 
the form of the dead Ptah, which was that of a mummy 
with face and hands coloured green or dark blue. The 
splendid coffins of the high priests of Amtoon, all the 
decorative tableaus of which are painted, frequently depict 
the green sun, and deities such as AnubU, god of the 
funerary journey, Isis, Nephtys, and Osiris are coloured 
green 

It may be Interesting, if possible, to decide whether the 
Egyptians recorded their observation of the green colour 
at sunset in very early times The late M Groff, who has 
treated upon this point in the Bulletin de Vlnttitut* 
Egypttcn, proved that they did so as early as the fifth 
dynasty, by showing that a monument of that date de- 
lineates the half disc of the setting sun by a figure painted 
in three successive bands, the two lower, that is to say, 
those abutting on the horizon — of green, and the upper 
one of blue 

Ihis is not the proper place to discuss the innumerable 
instances upon Fgyptian relics of representations relative 
lo deith being coloured green It is undoubtedly the case 
that the prmticc arose from the green tints of sunset and 
sunrise, but it may justifiably be said that in the green- 
toloured sun disc referred to, which dates 5000 years back, 
we have the, at present, earliest known human record of 
m astronomical phenomenon JosRFH OtroRD 

2 Fairfax Road, Bedford Park W , January 29 


February and March Meteors* 

Fflirvahy and Murch meteoric showers have never been 
sufluiontlv investigated No very special displays have 
invited abundant observation md, moreover, cold and 
vloudy wnther often prevails at this season Meteors, 
Joo, art generally rare, and from these several causes few 
observers have made persevering ffforts to determine the 
strengths md positions of the radi ints visible 

In 1877 and 18H7, hebi uary-Marc h, the writer at Bristol 
obtained soim observ itions, but the) were altogether in- 
sufficient to reveal more than a small minority of the 
meteoric stri ims of this period ^rffatfuseppe Zezioli at 
Bergamo and I uut -Colonel G W Tupman in the 
Mediterranean in 1K67 71 elfeited tmnv vduable observ 
itions in h< bi aurv and March, ami perhaps their results 
are the best secured up to the present^jtkue 

With tho earth approaching iplgjfbn, meteors are 
usuallv scane, though there are a number of interesting 
showers visible and fire-balU ure invitingly plentiful But 
the firmament not having been thoroughly watched during 
the litter part of the winter season an earnest, perse- 
vering and iccurate observer has a very promising field 
before him and ma\ expect to discover more new showers 
than are like 1\ to reward his vigils under summer and 
autumnal skies 

A number of streams presented during February and 
March have been alrcidv detected but thirc is a large 
majority of verv feeble systems still awaiting recognition 
The visible strengths of many showers vary from year to 
vear and there are periodical displays which onlv occur 
at long intervals, so that fresh observations are very 
desirable if our knowledge is lo keep pace with the dtvelop 
mrnts frequently occurring 

Tirr balk are often numerous on about February 10 and 
March r-4 Some of the radiant points of ordinary 
shooting stars recorded at Bristol are — 

February Mtrch 

75 + 41 7 - 3 Vd 161 + 58 end 

134 + 67 and in March 166 + 4 beginning 

147 + 6 177+48 end 

158 + 28 190+58 middle 

175 + 10 196 + 44 

181 + 34 20th 229 + 42 end 

204- to i3-2ist 254 + 45 

236+11 n-20th 263+62 end 

263 + 36 20tb 270 + 47 middle 

332 + 71 316 + 76 

Bristol February 4 VV F Dekmxg 


February 7, x ^07} 


NA TURE 


343 


THE DAWN OF MODERN GEOGRAPHY 1 

M R C R BEAZLEY has now published the third 
and concluding volume of his important work, 
** The Dawn of Modern Geography ” The third volume 
rs “A History of Exploration and Geographical 
Science from the Middle of the Thirteenth to the Early 
Years of the Fifteenth Century (c ad 1260-1420) ” 
A summary pf the further progress of geographical 
knowledge through the time of Prince Henry the 
Navigator until the rounding of the Cape of Good Hope 
by Bartholomeu Dias and the voyage of Vasco da 
(jftma at the end of the fifteenth century is appended 
Mr Beazley’s work stops short, therefore, with the 
voyages of Prince Henry’s seamen, with which the 
dawn of modern geography may well be said to have 
ripened into full morning He begins this volume 


Next m importance is the contribution of the Roman 
Church Mr Beazley well emphasises the great im- 
portance of the Roman attempt to proselytise the East 
during the period of Moslem eclipse by the pagan 
lartar power Alread), in the preceding period, of 
which Mr Beazley’s second volume treated, the ten* 
dervey towards an alliance of Christendom with 
Heathenesse against the Saracens had come into 
prominence The idea of crushing the followers of 
the False Prophet between the hammer of the Hun 
and the Frankish anvil had seemed by no means an 
impossible one Nor had it seemed unlikely that, with 
the help of the hordes of Gog and Magog which God 
li id sent forth to do His will, the dtfeat of the Horns 
of Hattm might be ivenged and the Holy Places re- 
stored to Christendom , and why should not the 
I artars themselves enter the Christun fold’ So 
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wntli the Polos, and they and Friar Odoric are the 
central figures of the book Naturally the narrative , 
tends to group itself around persons, and to become 1 
a mere summarised account of their doings, there is 
little scope for hypothesis or argument except in 
respect to disputed names and mics The central facts 
of the period described are the sea voyages of the 
Italian sailors, Venetians and Genoese, and the land- 
lourneys of the merchants of the two great republics 
Mr BeaWey shows how the si a-enterprtse of the 
Spaniards and Portuguese was started and at first 
directed by Genoese shipmen, and how knowledge of 
the Further East was increased by the competition of 
the mercatort of the Ligurian Commonwealth and the 
Citv of the Lagoons (which, by the way, he insists 
on spelling “ Lagunes M ) 

J * The Dawn of Modern G«*raphy Vol ul By C Raymond 
Beaxley, M A , F R G S Pp xvi+638. (Oxford Clarendon Prws, 1906 ) 
Price ear net 

NO 1945, VOL 75] 


Rome sent forth missionaries to the lands of the 
Illchan, and Wi stern bishoprics arose where hitherto 
only the litre tic il Armenians, Jacobites, and Nes- 
torians hid m untuned a f uth of doubtful authen- 
ticity anud Moslmis and Heathen, and the Greek had 
not been seen for centuries 

Yet of all this endea\our only one tangiblt result 
n mained th« inert ised knowledge of the East which 
tht mission irii s transmitted to the West Mutual 
doubt born of ignorance, mutual incomp »libilit\ pri- 
\enttd Hun ind Frank from underst mding out 
mother, the precariousm ss of the w iy from West to 
East made communication difficult, and the divisions 
of the Papacy led the Tartars to place littli faith in 
the power of Christendom to strike anew from the 
West Also, a new spirit hid arisen in the world, 
the merchant had come to power side by sidi with 
king, knight, md priest The ideals of the twelfth 
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century were out of date to the men of the thirteenth, 
especially in the Mediterranean lands, where a re- 
public of merchants had deposed an Emperor and 
parcelled out his lands, using the cry of the Faith 
as a cloik for their own ambition And now neither 
the merch mts of Venice nor those of Genoa would 
give up thur fondact of Alexandria or Cairo, and their 
lucntiw tndi with the land of the Solddn, the head- 
centre of GlAm, at the bidding of a Sanuto in order 
to restore Jerusalem to the temponl dominion of 
thtir faith The days of the Crusaders were over, 
the X iking spirit from the North that had impelled 
th< w irriors of the Cross to set out to battle wilh the 
Paynmi followers of M ihound was exhausted, and 
the mt n of the later dav seemed to love the bc/int 
is much as they venerated the Rood So the Western 
Tart irs turned to Moh immedamsm , the light of the 
Roman missions in the lands of the llkhinite 
flickered and died out, and the only result of this 
second phase in the intercourse between the Trinkish 
West and the East was the increased geogrcphicnf 
knowledge which in conjunction with the commercial 
ventures of the time, it brought about Many ren to 
and fro, and knowledge was increased 

Many ran far in those days \ journey to Cathay 
in the thirteenth century must have seemed tlmost 
as tremendous as a voyage to the moon would now, 
and the stories which the travellers brought back of 
the Chinese must have seemed almost as incredible 
to their stay-at-home friends as stories of Selemtcs 
Mr Beasley describes the journeys of the Polos at 
length, and gives a most interesting epitome of 
Messer M ireo’s description of the land of the Great 
C Inm Knblu The civilised power, in comparison 
with which Europe was \ dm of sav iges the posts, 
tin banknotes the gnat seaport of Zayton ( \r ibic 
ZPtftn, the modern Amov) , (he enormous city of Hang- 
chau, the mighty Khunbihk or Peking, Coleridge \ 
Xanadu, the city of Kubla Kh in himself, the distant 
isles of Zipangu or Japan, all must have sounded 
incredibly wonderful to the Western < ir Yet th it 
the M thorn were not li irs was proved by m ini a 
witness contemporary and followang shortly after, 
Monte Corvmo the first Roman Archbishop of Peking, 
Odoric the Triar, M mgnolli the Bishop of Bisignano 
and many a simple Genoese trader besidt s Of ill 
the st Odoric is the most interesting, and set 111s to have 
gone furthest For if Marco Polo visited S/echucn, 
Yunnan and Burma in his official cipintv is a 
( hincse Futat and was the first to uquamt Europe 
with these regions, (he humble missionary brought 
back knowledge of the Philippines and of the isles 
beyond Borneo, and was the first Furop«an to visit 
Lhasa His description, too, of Cathay is second in 
interest to that of Polo only And few things in this 
description ire more interesting- thin his account of 
how he with the Bishop md other missionaries met 
the Great Khan fa successor of lvublai) upon the high 
road and went forth to meet him the Bishop in rope 
and mitre, with cro*s uprused on high all singing 
the Vent Creator , and how the Fmperor raised him- 
self in his palanquin reverently to kiss the sign of 
salvation, md how Brother Odoric mindful of the 
injunction Non appanbts tn conspcctu men vatnus 
tendered to M ljcsty his humble trencher of apples, 
whereof the Emperor took on< and deigned to cat it 
The Tartar Fmperors of the \ucn always treated 
the Fragk Christians with courtesy and showed in 
terest itl their religion, it w is not until the national 
Chinese uprising and their replacement bv the Ming 
that Christianity was oppressed and, verv shortly 
Chiha was shut to them as rompk tc ly as two hundred 
vears later Japan was shut to Christian endeavour 
bv the policy the Tokugawa Shoguns Just as the 
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Nearer Fast was barred by the conversion of the 
Persian tartars to Lsl&m. so was the Further East 
barred bv the accession of a national dynasty to the 
throne of China No more Franks visited China 
until the coming of the ships of Portugal and Holland 
in the sixteenth century Here also the progress of 
geographical knowledge was brought to a halt 
md the promise of the dawn, temporarily at least, 
belied * 

In the opposite field of operations, however, pro- 
gress, though slower, was never stayed As was 
ntturd, on account of the then superior state of their 
civilisation to thit of the Franks, the Maghrabi 
Mohammedans were the first to explore the coasts 
(xvond the Pillars of Hercules, and even discovered 
Madeira and the Canaries This we know from the 
voyage of the Eight \faghrtirin t or 44 Deceived Ones, 11 
of I isbon then (before 1147 A D , on p 411 Mr 
Bca/U v says 1154 a d ) \ Moslem city Ihese worthies 
set forth in a m inner strongly reminiscent of the 
Wise Men of Goth im, who went to Sea m a Bowl, 
and found Madeira, which they called, not 44 Al 
Ghanam " (as Mr Beazlev has it in his note on 
p c;j2 this would mean 4t the Sheep "), but GezXrct 
al-(,hanatn 44 The Isle of Sheep " Afterwards they 
found the t anaries md eventually got back to Lisbon, 
where the stay-it-home Gothamite* mocked at them 
for “ MighrDrin," and probably f<|r Majntinin 
14 lunatics," also However thur isles existed, and 
in the thirteenth century the ( anaries were discovered 
bv the (i<m« se Lancelot Maloccllo, from whom 
t anzarolc took its name 

Mr Bta/lty dosmbes the gradual progress of know- 
ledge of those Western isles the discovery of Madeiri 
bv Portuguese under Genoese idmirnlty, the voyages 
of Portuguese Cat d ms, and trench beyond Cap 
Nun to Boj idor, and the Tnnch expeditions of 
Bfthencourt and Gadifer de la Salic to the C mines 
at the end of the fourteenth century which peihaps 
arc the origin of the unsubst inti iti d trench dmn to 
hive disc o\i red Guinea long before the sailors of 
Prince Henrv the Nmgitor Mr Boj/ 1 c\ is not 
indistinctly of opinion th it the claim of the seven- 
tec nth-ei nturv writer de Bellefond that Dieppois 
s olors (wt object to Mr Bea/ley\ 44 Dieppcse ") 
trided with the Guinei 10 1st as early as 1364 is un- 
founded to s iy the least of it He does not enter 
much into the qui stion of the MS of 44 Mr William 
Cirtcr’ desmbing these voyages, which, according 
to M M trgrv, in ins ‘ Navigations franchises 
d’apr6s les documents audits ” (Paris 1867), was lent 
to M de Rosnv 111 18*2 or 18*^ and his not since 
been traced 44 Mr William Carter" is a French- 
min’s name for a typical Englishman, it savours of 
44 Miss Miry Smith" or the British 44 M Jules 
Dupont" for a I rc nchm m But it should not be 
difficult to ascertain whether there existed sixtv vears 
ago a gentleman bearing this name who would have 
been likely to have possessed such a manuscript In 
anv case however even if found it would probably 
turn out to lie of seventeenth-century date and as 
worthless for history as de Bellefond ’s own testimony 
or the ridiculous rubbish of the 7 eni (pp 4*6-60) 
about their "voyages" to the North in which these 
heroes confuse Friesland with Iceland ind bestow 
upon 44 Fnsland " a king called 44 7 ichmni," and 
so on 

Mr Bca?ley gives an interesting sketch of Genoese 
maritime activity, and shows that the Genoese were 
the founders of map-making with their wonderfully 
accurate portolartt , of which he gives several illus- 
trations all of them extremelv good with the one 
exception of that of the 44 Vesrhonte " map of nil 
(p *13) which is marred by an ugly band stretched 
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across it, one would have thought that this could 
have been avoided 

Of English contributors to earth -know ledge at this 
tune there were very few The wonderful Oxford 
philosopher, Roger Bacon (to whom Alma Mater 
ought to put up a statue) certainly knew more about 
the world than most of us are accustomed to think 
was known in his time, and was remarkably up to 
date in his information (pp 500-507), but there were 
no others like him, nor were any of our sailors or 
chapmen discoverers like the men of Genoa or 
Venice They were pirates who could gam victories 
over 44 Espagnols-sur-mer,” but no more Maunde- 
ville, alas, is now well known to be a fraud He 
never existed but in the perverse brain of a Li^gois 
clerk, John h-Btard, who concocted lus tales of 
44 Anthropophagi, and men with heads beneath their 
shoulders,” from the tru< stories of contemporary 
travellers and manv an antick tale drest up anew 
The supposed English “ discovery *’ of Madeira about 
1370 by Machin is probably a m\th (p 441) Fdward 
! ’s embassy to the Ilkhan Arghun of Persia in 1291-^ 
under Geottrev of Langlev (Galfridus de Langele) is 
interesting, but the ambassidor went under Genoese 
guidance, and the English w'erc out of their element 
in those parts A century later an English constable 
of Guisnes and his secretary took a jaunt to Egypt 
ind the Holy Places, and were no doubt grievously 
fleeced by the 44 magnus * and the 44 alius druge- 
mannus,” and the usual crowd of guides, donkev- 
boys, and camel-drivers and other demanders of 
bakhshish, much as their descendants might now be 
But they saw' n giraffe, ind ne doubt that was worth 
the money The trip cost each pilgrim about 250? 
in modern value Such tours were not uncommon at 
the time Mr Benzie y mentions some Germans; an 
active knight who ran out to Jerusalem and back in 
less than the space of on* yeir, ind another, William 
of Boldcnsel, who travelled in great state, and was 
so mighty and great that none dared trouble him 
for impost or dues of any kind wherever he went 
There was 1K0 that 1 mu sing ped int the Rector of 
Sudheim, who consorted with none but kings and 
nobles the whole tune he w is lway, and win n he got 
back no doubt bored the good folk of his Westphah in 
village to death with the in for the rest of his life 

Another German, Schiltb^rger was no Roldensd 
o, Ludolf, he consort* d with kings, it is true, but 
as their slave Captured at Niccpdis, he w is the 
bondman of Bajazct the luik, and was by the fortune 
of battle transferred to the servitude of Timur the 
Tartar Onlv after many \eirs of slavery did lie 
escape to his native Germany again His account of 
the lands in whith ho li\cd so many years, from 
Egypt to Siberia, is naturally of the greatest value, 
we wish only that he had told us more He was but 
an unlettered warrior 

Of the rule of the second Tartar Tmpire we have 
further knowledge from an unexpected source Of 
Catalan mercantile actiyity we have already spoken 
The Castillnn rivals of Aragon were no traders, and 
their first contribution to geographical knowledge was 
due to an embassy to the East like that of the English 
man Langley, but more than 1 century after his time 
In 1403 King Htnrv of Castillc dispatched the noble 
hidalgo Don Ruv Gonzalez de Clavijo aS his envoy 
to Timur the Tartar, Tamerline the Great himself 
and Mr Beazlev tUls us of the terrible journey of 
the Spanish envoys, across the uninhabited wastes 
which the terrible tyrant had made, to his court at 
Samarkand, of what they saw when at last they got 
there, and how they left on then re turn shortly before 
the conqueror set out on his endeavour to rival 
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Genghis and conquer C hina, only to die a few stages 
out of his capital (1405) 

In Spam at this tune the Moslem kingdom of 
Granada still existed, shorn of its ancient glory both 
in war and in science But Moslems still contributed 
to the increase of geographical knowledge, and one, 
from the neighbouring Morocco, was second to none 
is a traveller and recorder of his travels This was 
the wonderful Sh6kh Ibn Batiita of Fez, who in the 
fourteenth century traversed the greater part of the 
knoyvn world, from Peking to Timbuktu, and wrote 
in 1 account of his travels whuh, as might indeed 
have been expected, shows far greater intelligence 
than most hrankish records of his tunc We wish 
that Mr Beazlev had written more ibout the Moslem 
geographers Y lkut is dismissed in three lines (p 
534), hdrisi, in spite of his relations with the Tranks 
of Sicily, has but tvyo pages It is not enough 

Space forbids further account of the interesting 
things in Mr Beazlev 4 s last volume In it there arc 
singularly lew misprints, and the author has evidently 
submitted his Oriental n ones to the scrutiny of 
someone familiar with Vr ibic and Syriac Wc have 
no more 14 Jesus Jabuses ” or 44 Mar Jabalabas " in 
this yolume though 44 \ujmuddm ” for th< name of 
m Egyptian suit in is h lrdly pri llv , let us give this 

Star of the F ulh “ Ins hard Egypti in gim, and call 
him Nigm-ud-din 

The long-needed index his ippeared m the last 
yolume, and with its completion let us cordnlly con- 
gratulate Mr Bea/ley on the achievement of his 
work, which is a credit both to him and to lus 
University 


SIR MICHAEL FOSTER , ECU, h R S 

F IFTY years ago the sen nee of physiology, as now 
understood was scircth recognised It begin in 
f ngland when tilt early in itomists added an account 
of the uses or actions of the sever il muscles, glands, 
ind visccri to the account of thrir form md structure 
So m the sixtt enth and seventeenth centum s each ana- 
tomical description was followed by the y\ord Usus 
1 rue, experiments wen prutised from the time of 
\ esaims downw ird, bv H trvev himstlf, by Redi, and 
h\ the Rev Stephen Hilts and often with brilliant 
success The problems of the until ition of spon- 
taneous gentr ition ind of blood-pressure m the 
irlerirs were solved by these admir iblt experimenters, 
but their efforts were isolated hifty ye irs ago we had 
in England excellent observers with the microscope, 
particularly Sh irpcv and Bow min, but there was no 
system ttic study of the working of the human machine 
by masters like Johannes Muller, I udwig ind Claude 
Bernard, and 44 practic il physiology 4 consisted in little 
more th in examining the tfs^ues undu the microscope 
and exhibiting 1 few e henuc il reactions of animal 
fluids 

The first attempt to teach the new physiology in 
F ngland is due to Dr Gamgee, who translated the 
hfth edition of Herm inn’s famous text-book About 
the simi time a scientific phvsician in London gaw 
up practice for the sake of investigating healthy 
and morbid functions of plants and animals in well 
in man, and a few vaars later a young country 
surgeon who had alreidy given host ur< s to fortune 
b\ a yvife and two children persuaded his fath< r to 
let him lewc Huntingdon and adopt the fortunes of 
a teacher of phvsiologv Dr Burdon-S mdt rson from 
l 1 dinburgh, and Dr Michael Foster from Hunting 
don, t night the one pathology (hum in immal md 
Vegetable) the other histology and “tht use of t!v 
microscope ” Both were tall in st iture md striking 
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in appearance, both made their mark in the practical 
ippncation of biology to the htalth of men itid 
animals, both migrated from University College, 
London, Sanderson to Oxford, and Foster to Carrie 
bridge, in order to introduce the modern science of 
biology into the curriculum of the older universities^ 
Sxnderson died somcvvhht earlier, Foster has only 
just bet n rt moved 

It is still too early to decide on the extent and per- 
manent value of hosier’s work, but some estimUc of 
it may be ittempted 

His strongest point was force of character, energy 
perse vc rince thoroughness He expected his pupils tt> 
work as hard as he did, and to regard scientific investi- 
gation as the most honourable and delightful pursuit 
He hid the rare faculty of discovering talent in pupils 
and giving it conca ntr ition and method He set 
them problems to solve, and as soon as the) had 
shown their capacity lo work alone, he left the in to 
plant the seed in mother virgin soil Foster’s success 
at Cambridge w is remarkable, both in the number 
those who took up serious study in the laboratoiv md 
in tin great t nilncncc ichievcd bv \crv m mv 
His greatest merit is that, like Ludwig, he cre itod in 
his disuples the noble ambition to increase knowledge, 
and w as content to seethe result md to applaud Some 
of his pupils have made themselves a Luropc in upu- 
tation, others hive tarried Poster’s methods md m- 
thusiasm into botin>, pathology, public health, and 
medicine 

hosier farh acquired in excellent st>Ie for scien- 
tific writing Probably Husky** kituri s indwntings 
pie ised him first, but however Foster’s *tyle was 
acquired, he it list attained the state which H i/litt 
asserted (not without rt ison) he had rc u lied when 
it was less trouble to wntc well th in to write ill 
IhC child’s “lessons” in physiology were as well 
composed and expressed is the f mums “text-book” 
(1^76) and the H History of Physiology ” (iqoo) j 

He soon gathered togitherhis first bind of disciples, 
among them Irene is H ilfour, whose hrilliant career 
w is sadly t nde d by in itcid« nt on the Alps, I anglev, 
who succeeded him at C imbtidge, Giskill, Sherring- 
ton Adami Sedgwick, L h Shore, P G Hopkins — 
these are only e>nme of the mines of men who 
owed their first step in scientific investigation to 
Poster’s inspiration, and rim uned his cordial friends 
to the last 

Vs soon as he hid taught thi element*, of prutu d 
icstireh in physiology he encouraged his pupils to 
woik out the ir own vtin, whether the task first set 
them was completely finished or not Whitrvcr 
other ac ide mic il difference* he encountered Foster 
never failed in the support of his old pupils 

Apart from his lectures and his books Foster 
threw himself heartily into the duties whnh his 
osition as secret irv of the Royal Society entailed He 
eld the ofhu from ifcSi to i<kM under the presidency 
of Spottisu oodc Huxlcv Stokes Kelvin, Lister, and 
Huggins Hi did much to stimu’ate interest in the 
biological sidi of th* society 

Foster w is a well known official of the British 
Association, and was president at Dover in 1897, 
when he was m id» a K f 1? He spoke onl) to begin 
or reinforce the discussion On the council his in- 
fluence was powirful, and was never used for private 
ends At the innu it dinner of the society Foster 
only spoke at intervals, md the task was always 
well performed But his or itorv at it* best was to 
be heard at less formal meetings where ready wit 
and good-natured sallies were appropriate 
After his connection uith Cambridge was severed, 

y 

1 Even Kosrer * writing* were not mIwbv* free from overnight* In one 

E h* advfret the reader to “ get a firm hold of th* mo*t prominent 
of the ntfhject' , In another he torrect* * woodcut l*y explaining 
i families "have been rendered too bold by the artist 
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Foster found tiesh occasion for serving science by hi* 
election as representative of the Univefbity of London 
in Parliament in succession to Sir John Lubbock, now 
Lord Avebury His speeches in the House were few, 
and chiefly confined to subjects on which he could 
speak with authority — education, public health, 
fisheries, scientific experiments on animals, and 
similar cases of applied knowledge He spoke slowly 
and distinctly, with a quiet emphasis which secured 
attention from both sides of the House He entered 
Parliament as a Unionist and a supporter of the 
Botr Wtr, but he found himself out of sympathy 
with Mr Balfour’s Government on financial policy 
md on popular education , he therefore sought first 
to resign, and afterwards to transfer his scat from 
the Unionist to the Liberal side At the General 
Flection he was defeated by a very small majority, and 1 
his seat is mtupied by Sir Philip Magnus In con- 
nection with his political c ireer must be mentioned the 
important commissions on which Foster served — that 
on vaccination, of which the late Lord Herschell was 
ch nrm m f that on the disposal of sewage, another on* 
fi*hirte*, and, pi rh ips the most important, one on 
tuberculosis in animals md man The final report 
of this committee was signed by Foster only a few 
d i\ «. bi fore his do ith 

On tho da\ before he was taken 11 , at the meeting 
of tlu British Sen nee (mild at the Mission House, 
he spoke as follows - 4 This meeting shows how 
widely science is entering into our lives, it has inter- 
woven itstif with our works, and is more md more 
guiding our ways If we could imagine a world 
without scionn, we might tddress to that world the 
words which Dante iddresstd to Ital) in the Middle 
Ages ‘ \ T ivc sen/a noerhtero in gran tempesta * 
Nothing is more clear th m th it scieme is not for 
men of science alone \\i, with our slight efforts, can 
lift great weights We are a frebJe folk, md if we 
t in effict an\ thing it is bv pulling the long end of 
the liver cnci it is bft uisc of the length of the lever 
tint wc an able to effect mvthing Thus, with our 
slight efforts wi can lift gre it weights at present, and 
we sh ill lift heavier and heavier weights in the future 
if we have the support of the people and the support 
of the Government hidden bv the people It is for the 
people to bid the Government, and the present Govern- 
ment perhaps above all other Governments, to help 
science , for thev tan give us the opportunities we are 
asking for to-da> ” 

To I oster’s personal chirm no deseription can do 
lustu e To old friends like Prof Carey Foster or 
Mi Coot* Trotter he was always the same On a 
dredging < \pcdiiton where he and his mate managed 
the tackle in the intervals of sea-sickness, in a crowded 
Tt ih in railwav t image or receiving pol>g1ot pro- 
fessor* Foster’s voice always announced good humour 
good temper, and good nature 

He delighted in his garden, and was sud to cultivate 
physiology when not too busy with a new iris Next 
to his own species he delighted in cats and dogs and 
flying birds His early life between Huntingdon and 
C imbridg< w is one of struggle and his later days, 
when he had lost his laboratory, were clouded by 
occ isional ill-health , but, on the whole, his strenuous 
and ictive life was a happv one, for it exercised his 
great md y iried abilities for worthy obiccts He was 
a man greatly beloved, and he has left a deep 
memorial in the hearts of all who knew him best 


J h< funpr il of Sir Michael Foster took place at 
Huntingdon on Saturday among those prev nt at the grave- 
side being Lady Foster Dr Michael (j Foster, Dr R 
Bradford Sir Thonius Bnrlow Dr Pye Smith, Mr, Horace 
Darwin Dt Gasket!, Prof I anglev and Prof Sherring- 
ton ^ memorial service was held on SatuiMay after- 
noon it St James s Church Pucamlh, and was attended 
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by many leading men of science The Royal Society, 
of which Jwr Michu< 1 Foster was a secretary for 
twenty-two years, was represented by Lord Rayleigh, 
OM, president, Prof D Ferricr, vice*-president , Sir 
Archibald Geikie, secretary , Mr R Harrison, assistant 
secretary , and a large number of fellows of the society 
Among those present were Lord Reay (president of the 
British Academy), Lord Monkswcli, Sir William Crookes 
S|r Philip Magnus, M P , Sir Arthur Rucker (principal of 
the University of London) and Lady Rucker, Sir 
Norman and Lady Lockyer (British Science Guild), Major 
Mac Mahon (British Association), Sir William Ramsay, 
Sir Joseph Swan, Sir J C richton-Browne, Sir James Blyth 
Prof R Meldola (president of the Chemical Society), Dr 
Russell Wells, Prof S P Thompson, Dr E Divers, Dr 
-J Kingston Fowler (dean of the faculty of medicine at the 
University of London), Prof Wyndham Dunstan, Prof 
lilden, Prof Pnebsch, Sir Alexander Pedler, Dr Bash- 
ford, Prof Thane, Prof Starling, Dr r Hugo Muller, Prof 
Emerson Reynolds, Sir Henry Howorth, Prof Mel eod, 
Sir H Trueman Wood, Dr Horace Brown, Prof Judd 
Prof Hull, and Mr Frederick Macmillan 
A large and reprrsentativ o congregation also attended 
the memorial service held m Trinity Colltge Chapel, Cam- 
bridge, of which college Sir Michael was a fellow Die 
congregation included the Vice-Chancellor (the Rev F S 
Roberts, Mister of Cams), Profs Sir R S Ball E C 
Clark, T Clifford Allbutt \ Macahster, A R Tors\th 
Carey Foster F Howard Marsh, G Sims Woodhe id 
H Ja<kson, and A ( Reward, Dr \V N Shaw and tlu 
following representatives of learned societies - — University 
of Oxford, Prof Poulton Dr Collar Prof Gotch, thr 
Ro\il Society, Mr A B Kempe (treasurer) Mr F 
Darwin (foreign secretary) and other councillors Unt 
versity College, London, Prof H S Toxwcll, British 
Association, Sir George Darwin and Mr A F Shipley 
Cambridge Philosophical Society, Dr Hobson (president) 
and Mr If F Newall (treasurer) the Fpidemiological 
Society of London, Dr H Timbrell BuUtrode Manelvstu 
University, Prof Lamb and Prof Conway 


NOTES 

At the forthcoming meeting of the British Association 
in Leicester, the evening lectures will be bv Mr \\ 
Duddell, on “ The Arc and the Sp irk in Radio-tf b gr tph\ ’ 
and by Dr F A Dixcy on “Recent Dcvdopmoiis in th< 
Theory of Mimicry ” I hr lecture to the opuative classes 
will be given by Prof If \ Miers, TRS, on “The 
Growth of a Crystal ” 

We notice with deep regret that Prof D I Mendels ff, 
the eminent Russian chemist who was born seventy three 
years ago to-dav, died on February 2 Prof Mendels (T 
was the subject of a “Scientific Worthy’* article in 
Nature of June 27, 1889 (vol \l p 19^) and wc hope 
to supplement this next week with a short account of work 
accomplished by him since that date 

Wk learn from the British Midical Journal that the 
seventh International Congress of Physiology will be held 
this year at Heidelberg on August 13-10, under the presi 
dency of Prof August Kossel In connection with the 
congress there will be an exhibition of scientific apparatus 
Announcements of communications should be sent to the 
Physiological Institute, Heidelberg, before June 15 

A Rbutfr message from Melbourne on January 31 rc 
poi ts that slight shocks of earthquake have occurred at 
Eden, New South Wales, and at Gabo Island, off the 
coast of Victoria Severe shocks were felt in north-east< rn 
Tasmania on January 30 News has reached Melbourne 
that two severe nnd prolonged shocks were felt in the 
Tonga Islands on January 2 
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Science announces that Dr Otto Lummer, professor of 
QXjttriment&l physics at Breslau, Will begin a course of 
ten lectures at Columbia University on February 15 
Prof J Larmor, Sec R S , will begin a course of six 
lectures on March 27 Mr \V Bateson, F R S , will give 
the Silliman memorial teyturei, at Y lie University mxt 
year The preceding lecturers on this foundation bavfihfen 
Prof J J Thomson, I R S Prof C S Sherr*sjp>n, 
F R S , Prof Ernest Rutherford, FR S , and P10F W 
Nernst 

On Tuesday m\t I ebruary 12 Prof \\ Stirling will 
begin a course of si\ lectures at thf Ro) al Institution on 
“ The Visual Apparatus of Man and \mmals ” on 
Thursday, February 14, Mr A Ilarkcr will give the first 
of two lectures on “ The Minute Structures of Igneous 
Rocks and their Significance”, and on Saturday, 
Februnry rb, Prof J J Thomson will commence a course 
of six lectures on “ Rontgf n, Kathode and Positive Ravs ’ 
The I riday evening discourse on February 1^ will be by 
Mr J J I iswr on ” For uninifi r 1 ” 

A lOMMiniF has 1 m r n ippotnti d by the Board of 
Treasury to mqutri gtmrillv into the work now performed 
at the National Physical l iboiulorv with special referent e 
to the charm ter of the tests undert iken then md the lines 
on which any further development of the work of the 

laboratory should proceed ihc committee consists of Mr 
G W Balfour ihiirman Sir Andrew Noble Bart 
K C B , I R S Sir j Wolff Birry K ( B IRS Mr 

W r J Crossky M P , ind Mr R Ch diners C B Mr 

G C Upcott of the lreisurv will let is seanlnn to the 
committee 

Upon the authority of the / ignro the P iris correspon- 
dant of thr Joins reports tbit M Dmirl Osiris has left 
bv his will 1 sum of one million sterling to the Pasteur 
Institute J he bequest b\ vvhnh the Paste ur Institute 

thus benefits will pinvitb it with an mnual income of 
from 000/ to 40000/ It i s dreadv one of the best 
endowed seientiiu institutions m the world, and this 
princel) gift will e n ible it to organise on a pr it tied basis 
a large number of new hi inch establishments for scientific 
reseirth ill ovt r 1 ranee and in thf Fremh colonies 

CoiOMt John Mfrctr Brookr whose death in his 
eightieth vear was rccentlv annountf d vas best known 
as the inventor of a deepsta sounding ippiratus which 
was subsequently superseded bv that of Lord Kelvin 
During thf Americ m ( ivil War, Colonel Brooke, along 
with Maury, the distinguishr d hydrographer, associated 
himself with the seceding Stabs, ind w is successful in 
effecting many improvements in the cannon of the time 
At the close of the war he was appointed a professor in 
the Virgmii Military institute it Lexington, nnd hr Id (hi 
chair of physics and astionomy until 1899 In tin ve ars 
preceding the Civil W ir, he \v is engaged in making hulio 
graphic surveys in the P tcific Oce in, pirlicularly m the 
archipelago and dong the coasts of China and Japan 

A hk< itsT Reuter message from Fntebbe shows (hit the 
new Commissioner of Uganda is making vigorous e (Toils 
to combit the scourge of sleeping sickness Vtmg upon 
the discovfries made by tho Royal Souety s <ommission 
with regard to the transmission of the disease b\ (he loc d 
species of tsetse-fly, it is sought to render tin fiv innocuous 
by preventing it from becoming mficUd with the micro- 
organism (Trypanosoma) which ciuses tin disease With 
this end in view the natives arc bung removed from tlu 
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lake shore, thp n gion which is the special haunt of ihe 
tsetse fly in question while it the lake ports, such as 
Entebbe and Jinji, every effort is being made to oust ihc 
Hv by destroying the vegetation which harbours it ind 
Fntebbe is lire id v reported to be clear of fly It is only 
to be hoprd that the process of deforestation will be timed 
oijjtfrtth discretion as well as with zeal, and onh those 
tragpt denuritd of forest which have been definitely proud 
to harbour the tsetse, a forest tree may be destrou d in 
half in hour which a hundred years will not replace 
I la t xptrif nto of other diseases transmitted hv biting 
instils such as yellow fever, indie itrs that the most 
effirn nt method of preventing the spread of the disease is 
to isolate thp patients in smh a way as to prevent thun 
from infecting the insects which arc the carriers If it is 
possible to carry this out on so Urge a scale as the Tro 
tectorute Government is trying to do it, we may hope to 
see in a few veers the disease stamped out complete Iv in 
the territory of Uganda The Commissioner is to be con 
gratulated on the promptness and energy with which ht 
is turning the conclusions of sen m ific investigation to 
practical use 

As mb ri sting innovation in coal-mining practice is re 
ported from the United States wfure at 1 collicrv U 
Shaniokin Pennsvlvama contrite has bftn substituted for 
mine timbering A plant for the manufacture of thfs< 
renn nl props is ]n course of erection at Tre\ orton 

On Jmuiry 28 coil w is struck at lord Dudley’s sink 
mgs it Raggeridge Woods at a depth of <55 6 v irds The 
seam IS 20 feet thick, and beds of excellent ironstone Invi 
dsev been < nc countered lhe discovery has verified the pre- 
diction of geologists regirding the existence of Coil 
ni( isures under the sandstone to the west of the South 
Staffordshire coalfield Ihis is thr first place where uni 
Ins be( n found on the cistern side of the great Weslern 
Boundary fmlt, and the discoverv is one of mtionil import 
ami The work of sinking vv is commenced nine vnrs 
*go ind great difficulties had to be contended vvrth m 
consequence of the large quantities of water encountered 

r,,b Transvial Geological Survey has issued n mono 
griph (Memoir No 3, Pretoria, igofi price 7 s bd ) bv 
Mr h / Mel/or, on the geology of the Transvaal Coil 
me isures, with special reference to the Witbank cod 
h< Id ft ( ontains a detailed account of the coal resources 
of the Withank district at the present time the most 
import mt coalfield in the Transvaal In addition the 
natlible information rcgirding the geology of the Coal 
measures of the Trmsvaal in general is ably summarised 
Notes on the corrrj ition of the irinsvaal Coil-mcisures 
a list of the fossils of the Iransvjil Coal-measures analvses 
Of the coils stal istics of production from 1803 to iqob 
and a useful hibhogriphv ire appended The memoir 
covers sixty piges and is accompanied bv a m ip, six 
sections, and fourteen pi Ups reproduced from photographs 

In the Engtttet r of February 1 there is a copiously illus- 
trated description of the Tehuantepec railway and of the 
terminal harbours it Salim t ru/, on the Pacific, and 
Coatzacoalce*, on the Gulf of Mexico, which were formally 
opened by the President of the Republic of Mexico on 
January 33 The length of the line is 189 miles, and the 
opening up of n trade route across the isthmus will be of 
special benefit to the middle west of the United States 
The average saving in distance bv the Tehuantepec route 
over Panama canal for traffic between Furope or the 
Atlantic ports of tne United States is ubout 1250 milts 
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Proposals to construct a railway across the isthrrutji were 
made as long ago as 1843, and a railway was completed 
by 1894, the Mexican Government having spent on the 
undertaking 3 500,000/ lhe railway, however! was not 
adapted for heavy traffic, and had no terminal facilities 
or harbour works In 1898 the Government entered Into 
a contract with the I ondon firm of S, Pearson and Sdh, 
Ltd , to reconstruct the line and to provide harbour 
accommodation 1 his has now been done at a cost of 
9,500,000/ ind the railway will undoubtedly prove a 
fornud ibh competitor to the Panama Canal when that 
difficult enterprise is completed For the Panama Canal 
the Americans have decided on a lock-canal system, but 
this system cannot Mr P Bunau Vardla points out in a 
very import mt paper contributed to the Society of Arts 
(Joumil vol lv , p 339), be looked forward to with com- 
placency in a volcanic neighbourhood subject to earth- 
quakes Mr Bunau-\ irilla who had been connected with 
the Panama Canal since 1884, proposes a well-considered 
alternative scheme in which water is vised as the carry- 
ing power for the machinery to do the excavating and for 
the transport of the dredged material In short, the 
hiavy rainfall is not treated as an onemv, but converted 
into 1 friend and ally In this wav Mr Bunau-Varilla 
claims to have solved the problem set by Charles V in 
1323 to Cortes Discover tin secret of the Straits (el 
S ecreto dtl kstrecho) lhe seen t lies in the topography 
and hydimilus of the isthmus Fverythmg has been pre- 
pared by niturc, in (he high v dlcy of the Chagres, to lift 
the earth th it obstructs the site of the straits Harness 
this power and the straits will be made by its spontaneous 
action 

In a document issued bv the Public Works Department, 
the director of the Zoological Gardens at Giza announces 
that he has relumed from a trip to the Sudan, bringing 
with him a number of animals, inclusive of a gmaffe , 
three young elephants, and five ril gazelle k ( Gazclla 
ruficollts) 

IIavinc mi e irlier issups of the same journal discussed 
the filt< ring apparatus atHched to the gill-rakers of 
vanous groups of surf ice fishes especially those which 
feed on pi mkton Dr Fnoch Zander in part 11 of vol 
Ixxxv of th< 7 atsrhrtft filr wissenschaftltche Zoologit 
records (he results of hts investigations in connection with 
corn spending structures in du p-sea fishes The general 
results arrived at in the c ise of surface-dwelling species 
hold good in the nnm for deep-sea fishes, forms living in 
open w vler usu illy having the filtering apparatus much 
more strongly developed than in the bottom-dwelling types 
The large -headed open water genus Stomias is, however, 
an exception in this respect 

In the Armruan !\aturahst for January Mr E Linton 
describes the manner m which the parasitic fish Fierasftr 
affinis effects tn entrance into the body of the sea- 

cucumbt r which serves is its host Although the observ- 
ations are not entirely new, they are of considerable 
interest When the small pellucid fish comes alongside of 
the holothumn it gradually feels its way down the body 
of the latter bv meins of its head until it reaches the 
vent, when it immediately curls itself Into a loop and 

thrusts the tip of its vv hip-like tail into the aperture of 
the latter VMicn this is accomplished, the fish straightens 
its body and proceeds leisurely to insinuate itself tail-first, 

, " t ? bwJ ' of ,ts hosr > the action l*mg apparently 

assisted bv the spines of the dorsal and ventral fins The 

Whole process occupies onlv about half a minute 
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Much Interest attaches to an account, by Mr James 
MurtAy, in the January number of the ^ocdogut, of a 
remarkable “ efiey 0 tmcnt M undergone by a British specu s 
of so-called “ water-bear tf (Macrobiolus) Certain peculiar 
little yellow elliptical or sausage-shaped packages, from 
which, when squeezed, water-bears in a quiescent con 
dttlon spurted out, were, it appears, first observed Sub 
sequent investigation proved tht_se to be an early stage 
of the enevstment of these cri itures fn the species fullv 
examined there Is an outer evst with six rudimentary !< gs 
inside this is art inner, limbless cyst containing at first a 
fully developed water bear Later on the Matrobiolus 
shrinks to an almost amorphous condition, so that it looks 
more like a worm Whet happens ifterw irds and like 
wise the object of these strange changes have vet to be 
ascertained A similar enevstment was detecicd almost 
synchronously by Prof fault rborn in the rase of a Ton 
tincntal species In the same issue Mr A C umpbcll 

describes certain naked house mice similar to a type di 
scribed in 1856 as M nv mawu/us nado/diratus Since 
however, this phase is a pilhologual development, it hi 
obvtouslv no right to a racial name 

I he US Bureau of I ntomologv his re-issucd (Hulleln 
No ab) a report, published in 1895 on the San Jos6 01 
Chines* sc de-insect ( 4 $fidrotuv /irrmciosns) in 1 r« visi d 
and expanded form, so as to include an account of the 
investigations and remedial mnsuri s which have hnn 
und* rtaki n and suggested since th u date The author of 
the new public ition is Mr C I M irl ill acting chief of 
the Bureau The insect it seems, lirst made its appear 
ante In America in the early seventies at San Jos( ( ill 
forma, on tin estate of th* lab Mr J imes I itk who w is 
in the habit of importing pi tnts from abiocd It was not 
however, until iqoi, as the result of a spccid expedition, 
that its native home was definitely located in north-eustern 
China I he isolated condition of this habitat is consider! cl 
to be |hr reason that prevented the pi from overrunning 
a large portion of the world centuries igo Despite tlir 
destruction caused to orch irds when »r once obtains a foot 
ing, tht pest is now to i grp it extent under control niainlv 
owing to a lime-sulphur \v ish I n some d( gree the in 
vasion has indeed, been a blissing m disguis° smet th< 
great! r care rendered rfecess try in sc fiction, planting, and 
culture has largely btnefited fruitgrowing in gi neral 
At one tune great hopes were enwrtumd that a Chinese 
ladybird would form the most tfiicicnt u straining agent 
but the use of washes and the presence of a purasitc 
were Inimical to the beetle 

We have to acknowledge the receipt of the first thro 
parts of a new , ublication from the Museum fur Natur 
und Hcuuatkunde zu Magdeburg, 1 dited by Prof \ 
Mcrtens, (he director of the museum By far the must 
important item in these Abhatidlungi n uttd Iicrtchte is 1 
paper by the editor on the urns or aurochs (Bos prtvu 
gcriitt*), which occupies the whole of part n I he author 
gives a review and digest of the whole of the early liter 1 
lure and documents rel iting to the ancient wild ox of 
Europe, as well ns of the comments upon them by previous 
writers In his opinion, there is no doubt that the name 
aurochs properly belongs to this mortal, although it has 
often been misapplied to the bison It is likewise certain 
that in the time of Herberstain (the middle of the sixteenth 
century) both aurochs and bison were living in Pol md, 
und that they were seen alive h> him According to othir 
testimony, there was living in the Jaktorowka (or 
W Iskitki) forest, of the Masovm district of Poland, in the 
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year 1564 a herd of thirty aurochs By 1599 the number 
was reduced to twenty four while m 160a onlv four rt - 
mained, these being reduced in 1620 to a single cow, which 
appears to h tve been alive seven years lakr It semis, 
however that a few half-dotvu sticaled Individuals wire 
living in captivity m 1627 Ilcrbcrstain’s testimony th it 
the aurochs was typically a bluk (or it ill events a very 
dark-coloured) animal with a light dorsal streak is 
accepted Other evidenc* tends, howevtr to show that 
there was 1 grey yarn (y or phase in Pol end, and a red 
one in cenlrd (term my while the pirtsallv domesticated 
individuals kept in confinement during th( *■ irly part of the 
seventeenth icnturv may have developed other colour 
phases with pirtial albinism Several particulars with 
regard to the breeding and general habits of the aurochs 
are also given 

In 1 fiflh instilment of his “ Studios of Mexican and 
Central Amcricun Plants ” publish) d is vol x p irt 111 
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of the Contributions from the Lnited States National 
Herbarium, Dr J N Rose describes a large number e>f 
new species flu mthoi bring gre it ly interested in cacti 
made them tlx subjrtl of spend investigation during his 
trip in jqo^ and has nbntified several new md inter! st 
ing specimens th it in described and lllustratid In sonu 
mses nuiiK runs individuals cluster together to form 1 1 erg) 
cushion is b chtnotactus robustus others develop into 
tr mge irbon d structures producing hundreds of nearly 
erect blanches not iblv ( trctiv Wcbbert while Fchitiorai /ha 
mgoiii produces a large cirrutir body th it is tut up into 
sections resembling Dutch cheeses and hod* (I with sugir to 
make candy Even more curious is the hhauous pi mt 
shown m thi illustration here reproduced th it is churutcr- 
ised by its thick corky txnrior, and lots ii[x>n the food 
ibsorbed through a few fibrous roots it terms tin lip* 
of a new genus named after Shikcspiaics C ahbaru 
Ca/i6am/j ratspito\us 
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In (hr Journd of tho Royal Microsc opiral Nouctv foi 
December, njoo Hr \lfied C Stoke? contributes a note 
on a certain form of butterflv scale the structure of which 
util illustrates cert on points in connection with the lnuch- 
stucJiMj M Focluia " scale lie says — “These special 
win^st ills m formed of three distinct membranes of 
which the upper md the lower bear longitudinal ribs 
beiuein which both membranes ire distinctly, rvin con 
spicuoush perforated by minute apertures arranged in rows 
moie or less horizontal ” It appears not to be goner ill v 
known th it (he * clouded yellow” (Coitus < dusa) possi ssi s 
pc ir-shapi d wing-scales mixed with the ordinary si drv 
1 01 n spending more or less closely to Dr Stokes’s di 

smption l Imsc special si dr s set 111 to take I hi plan 
of (he “plumules' 1 of m my Fieridae and Satyndx? and 
of tin “ battledore ’ scales of Lycamidac 

Im growth of the sudd on the Upptr Nile and tin# 
blinking ol \mcnuiii rneis with plants of the water 
fnn, A/nlla are will-known cx unples of the danc, 1 
uising out of the undue divelopment of certain w ill 1 

weeds I he most riicnt instime is recoidirl from 
\ustr dio whiri the w itci hyacinth, Ponttih rta 
{Eu hhurnta) rriiYo/»it char u tensed by its hi iddei Ido 
swollen pt tiob s and iltr ictive blue flowers his owjiu, 
to its r ipid propagihon by im ins of 1 fTsets bnonu 1 
nuisincp m th* noithern nvrrs of New' South Wilis md 

in (Juirnsl md A report prepin d by the order of the 

Minister for Public Works in Niw South Wales discusses 
tin origin of Urn plant, tin methods and ro^t ot oradt 
1 1I1011 md proposes that a Noxious Weeds I'dl should Im 
mlroducid into Parliament 

Phc report of the International Committee on Atomic 
\\ lights for 1907 is pubhsln d in the current numbir 
(No 319) of t hr- Proicedmgs of the Chemical SocipIv 
N ew \ lines ire suggested, on the b isis of determin moils 
made during the past \<ar, for bismuth mtrogi n, t intalum 
md tirbium md (he opinion is ixprisscd th it iltei ltions 
in nieded m llu domic weights of silvi r ind chlonm 
Bt for* , liowivti inonmundmg any change is legitds 
thi se dunuii, th* lommiltu dri ms it idvisahle to wait 
for fulh r mfiM imtion of (hi results of dotrrmiu itions 
known to Im m piogifss as the mw values for sdwr md 
thlorim wdl hu< m influence on 1 1 irge numbir of 
damn w< ights 

lx 1 pajx 1 on tin nldlon of chemn d activity to (Intro 
hru loiidm iiv dy by Mr John L Sammis, published m 
thi Journal nj l > h\\ual ( lu tmstry (vol x , No 8) c laigi 
number of 1 sp-nmi n( d obser\ Uions arc uted os disproving 
the views of Vrrhi nius md Ostwald that chemical activity 
in solution is pioporlmnd to the clertrolytic conduction 
Thi activity ol Kids in i^j&'itmg sugar catalysing esti rs 
and dissolving ungncsiuni is 1 h mg< d by the addition of 
benzene to tin aqui nus solution employed at a rati dis 
proportion ite to tin conductivity 1 he teplacement of one 
rnetal by mothn is *- ud to tike place in molten salts or 
solutions whuh in thi lust of msul ttors as well as in 
liquids whuh irr good elirtrolvtes It u -is found that in 
sixty-nine nort-condm tmg solutions of copper oleate pre- 
pared with different solvi nts copper was easily precipi- 
tated bv lead,whdst in fourt< 1 n other non-conducting 
solution* lead flfJ not ri pi u e coppir lh< general purpose 
of the pnpei is to emphasise the view that the solvent is 
not fndifff'Aent to the solute It is lontendcd that the facts 
brought forward arc cxplamabh on!\ on the hypothesis 
that “ mit d ” union occurs between the solvent and 
the dissolved substance 
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OUR ASTRONOMICAL COLUMN 


Amronomkal Occurrences in February — 


Feb 8 


M 


9 

12 

IS 

1 9 

20 
22 


23 

25 

26 


i6h Venus at greatest elongation, 46° 53' W. 
joh Venus in conjunction with the Moon. Venu* 
o° $i' N 

loh Minimum of Algol (0 Persei) 

6h 49m Minimum of Algol (0 Persei). 

2oh Vesta m conjunction with the Moon Vesta 
o* 42 S 

6h 31m to 9b 33m Transit of Jupiter's Sat III 
(Ganymede) . 

23I1 Conjunction of Mercury and SatUrn Mercury 
i° 40' N ,J 

6h Conjunction of Jupiter with the Moon Jupiter 
2° 45' N 

Moon occults v Germ norum 


58m 


i6h bm to i6h 
(mag 4 1) 

7h 11m to 8h 39m 
(variable) 

5h 30m to 6h 31m 
(mag 4 2) 

loh 12m to 13b 14m 
^Ganymede) 


Moon occult » f Geminomm 
Moon occults 5 Cancri 
Transit of Jupiter's Sat III 


Micromufr Mmslres durisc* thr Solar Ellipsis of 
Auc Lsi f 1905 — \t the uniting of the Pans Academy of 
Sciences he Id on J muary 7, M J Merlin submitted a 
paper discussing the mu runic ter measures ^pade at 
Koquetas (Spain) by MM Andr6 and Guil'aume dprUQp 
the tot il solir eclipse of August, 1905 1 rom^this dU* 

1 ussion he ai rives U the conclusion that the lunar-parallax 
const mt determined by Prof Ntwromb is not affected by 
any error sufficiently large to be detected by the measure- 
mints timed out There is, however, room to correct 
the rditivc positions of the sun md moon as given in the 
( o nn ai statue dc\ I mips although the correction does not 
mod»fv the apparent trijtctory of the moon in regard to 
the sun, it serves only to cdvanci the jvosihon of the 
former in that trajei tory bv an amount corresponding to 
an advance of 11 1 seconds in the calculited tunes of the 
contacts (C otnples rindus, January 7) 


Heights ot Mfitohs Odskrv fo in 1906 — Tn No 4152 
of the Astrotiomisclu Nothru htm Mr Denning gives the 
heights b ngths of paths md velocities of ten large meteors 
observed in Jbngl md during IQ06 The heights nl the com- 
mencement of visibility v iried from fifty nine to eighty- 
nine milts, wlidst those at dihippmunre varied from 
twenty-two to hflv-M\ miles Seventy two miles was the 
length of the longest path lerordrd ind twenty -four miles 
th it of thp shortest 1 he velocities determined lie between 
fifteen and thirty miles por second the latter value having 
been determined for \ Perseid observed on August 5. 
iqob 

\ Quukiv (_ii\noim V ariadi r Star — In Bulletin No p 
of tin Liws Obsi r\ uorv Gniv rsity of Missouri, Mr 
T H Si ires discusses the observations ol the quickly 
ch inging vanable star RR Druonis (1881904) which 
were made u th it observatory during 1905-6 lhe 
vartabb is of the Algol type, with a period of about a 8 
days and Us light-cuive is peculicr in being extraordinarily 
sleep about the tinu of minimum The lattpr could not 
be determined t \ u tlx , because the star becomes invisible 
for about two hour-, m the 7i-imh refractor employed, but 
the observations plainly showed that the range is greater 
than three m igmtudc s, md that the rate of change at 
the time of dis ippearance is one magnitude in half an 
hour The normal magnitude of this object is q 98 and 
the elements of us period, as determined from these observ- 
ations, ari — 

Mm D 2417026 b8*-fa 831079c! F GMT 
Some of the iesiduals suggest the possibility of a variation 
in llu period, but for the present this possibility remains 
very uncertain 

Metcalf s (omh 1906k —Another spt of elliptic elements 
for comet 1Q06/1 has been calculated by Mr Crawford from 
observations rn ide at the Lick Observatory Thi* gives 
October 5 60, 1906, is the time of perihelion passage, and 
8 23752 years is ihe period of the comet (I ltk Observatory 
Bulluin, No 108) 
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THE ERUPTION OF MAT AVANU IN 
SA V 1 //, 1905-6 

'T'HE lfiit-t«ued number of the Zettschrtft der gesellschaft 
fUr Brdkunde tu Berhn contains an account of a very 
remarkable volcanic eruption whkh had been in progress 
for mob; than twelve months in September last in the 
island of Savuil The volcanoes of this island had been 
qutet for more than a century when, m 190a, two minor 
outbreaks occurred, and in 1905 n greater eruption com 
nienced, causing so much anxiety and alarm that the 
German Colonial Administration sent to Prof K Sapper, 
of Tubingen, a collection of specimens, photographs, and 
newspaper and other reports, from whkh he has compiled 
an account which is interesting In spite pf its inevitable 
incompleteness 

The eruption Was ushered In bv a series of earthquakes 
lasting from July 35 to August i, iqo<; , at half past nine 
on the night of the last-mentioned date a loud detonation 


was hetrd, and shortlv aft^r “pillars of fire” were seen 
issuing from a valley known as Matavunu some 12 kilo 
metres from the coa^t on tin north-eastei n side of the 
island At first the eruption was of an explosive character, 
and does not seem to have been vtr> violent, as the esti- 
mates of the height to which matter was thrown do not 
exceed 300 metres and the hill formed was never more th tn 
r5o metres in height On August g lava began to flow, at 
first in small quantities, afterwards more abundantly, until 
it reached the coast on December b, and flowed down to 
the sea at intervals up to the end of September, iqo6, the 
date of the latest reports received by Prof Sapper During 
thia period the outflow' of lava seems to have been con 
timious, though varying in amount, and unaccompanied bv 
unv considerable degree of explosive activity 

Many people visit* d the volcano during the eruption, and 
an interf sting art aunt bv,'f?r lireve' is rtpnnied from the 
lotal newspapei hi s potto* made the ascent on \pril 23 
lust, over the crust of Mrctm, which was smooth 

and easily traversed, and enough for the Samoans who 
accompanied him to walk over it The solid surface of 
the lava stream was broken at intervals bv vent holes, tin 
one nearest the crater being at first mistaken for a para- 
sitic done as the trust of the lava roae in a genllo ron 
t* 1 ® orifice which was much smaller in^diameter 
l IhalftiShe cavity underncuth Thick sulphurous" vopours 
prevented any sight into the cavitv, and large stones 
thrown in gave no due to its depth, as their fall was 
unheard Four of these vent holes were examined, which 
repeated the features of the first on a smaller scale and 
the patty then climbed to the crxtcr bv an easy ascent 
w*/ ^J® flovtf on the northern side Owing to the 

drift of the south-east trade wind, <00 view of the crater 
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could be obtained, so Dr Grevel md his party worked 

round by the ea*t, where the surface was covered with 

countless bodies of moths, attracted by the glow of the 
crater and killed by the vapours rising from cracks 
in the surface of the lava flow , the same vapours had 
roved fatal to a flvmg-fox a dove, and *1 sea-gull 
rom the southern edge a good view of the crater was 
obtained, it was about 300 metres in diameter filled with 
a lake of molten lav 1 in gentle ebullition caused bv the 
rise of steam bubbles, and fiom the centre a gentle stream- 
ing to thr north commenced, which increased in rapiditv 
until the Idvu disappeared in a t tt iract into a cloud <ff 
steam, and presumably joined the stream over the surface 
of which the party had ascended 

On reaching the sea, the lava flowici out to the 

reef, where its end, being cooled by the surf, formed a 

wall between which and the coast the lava flowed quietly 
along the lagoon At its end the sea was in violent 
ebullition, dense clouds of steam were formed, and for 
100 metres from the end of the 
flow the sc a was boiling hot and 
fishes kill* d and cooked by this boil- 
ing sea-wttcr, w r ere collected and 
eaten by the natives In l few places 
the lava flowed over the ri ef into the 
deep water outside and where this 
occurred its progress was marked b\ 
violent geyser like explosions which 
were mistaken by some people for 
fresh vole amr eruptions but were in 
reality due to sle im forim d under the 
still liquid lava We reproduce 1 vrrv 
striking photograph of one of these 
geys* r-like explosions it the front 
of a lav 1 streim flowing into the deep 
sea I hr lava was r* mark ible for 
its fluidity and issued in great 
quantity , according to i map attached 
to Prof Sipper’s paper tin arm 
covered b> the lav 1 exti nds about 
6 kilometres to the west and 1 2 kilo- 
metres to llw north cast of the voir mo 
and h is a width of from z kilonvtics 
to 5 kilometres it h ts hlb d the 
lagoon for about S kilometres along 
the coast destroying several villuges 
and rrndenng others uninhabitable 
bv cutting off their water supplv, while 
several small promontories of lnvu were thrust forward 
bejond the r<cf 


RESEARCH IN TRORICAI MEDICINE AND 
H\ OIL NED 

(l) 'T'lIE gr< ah r pirt of the fust repeat is occupied with 
1 an elaborate memoir bv Drs Thomas and Breinl 
on trypanosonu s tr\ panosomi isis and sleeping sickness 
It comprises a description of cases of sleeping sickness, 
a full account of inotuUlion experiments with the Trypano- 
soma gambit use, from which the conclusion is formulated 
that the trvpanosomes of sleeping sickness of Uganda and 
of the Congo Pro* State and of trypanosomiasis are 
identic il, together with an account of the pathological 
anatonn md histology of trv p mosomuisis the action of 
various drugs on trvpanosomes, and experiments with the 
trvpanosomes of surr i mil dt cadcras doctrine, &o 

The late Mr Dullon and Dr Todd contribute in 
import mt memoir on human tick fever in the Congo Free 
State with an ippendix bv Mr Newsievd on the in itomv 
of the tick ( Ormihodoros moubata) which convevs ihi 
disease 

1 fi) 1 The Thompson Yates and Johnson I«ibnrntrrics Report Mued 
bv Rubert Fovce and Cbadr* Sherrington wnh H V Annett Hennmrn 
Moor* Ronald Ross and E W Hope Pp r 41 \ ot vi (New Sene ) 

Part li December 1905 

a) /bid Vol vn , Pari 1 , February *906 Pp 8^1 pli ^ 

3) *' Rapport sur 1 Expedition au Congo 1903 s P^r | Erne t 
Dutton and Tobn L. Todd (tfcole dt M 4 di< iAe Trnr < at* d* I nerpoo], 
Mini xx ) Pp 7’ (All published for the Vfivtr uv Pr ^ of Liverpool 
by William* and Norgate, London 1Q06 ) Brut* 5 
(4)* Second Report of the Wellcome Rr nnh [ 'ihorntrrirs at the 
Gordon Memorial College, Khart um ly Andrew Hilfour 



Lava flowing under us con o 1 dated upper crust Into the sea near Salagn September, 1906 
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to war, art literature, and luxurious living The sway 
of the so-called 1 lassie idea of education has been, and 
suit is, one 0/ the marvels of history The splendour of 
(iwk art, the brilliancy of Gfeek literature, and the keen- 
ness of Greek logic, have held the world as in a trance, 
unable to break away from Us charms — though it has 
been unsuited to other peoples and other social conditions 
Francis Bacon more than any other man showed the 
inadequacy of the classic method, fine as it was along 
ceiUin line*., and the comparative worthlessness of 
sc hoi isticixm, and he opened the eyes of the educated 
people of his time to the wealth of opportunity for interest- 
ing and profitable study in the great laboratory of nature, 
md, bettor than all else, he set forth the dignity and 
intellectual valt$c of science study, and vigorously scouted 
the idea that the usefulness of scientific truth in any 
degree detracted from its educational value 

but none of the writers touching on education, with 
the possible exctption of brocbel and Pestalozn, not even 
I ocke, Milton, or Ur bnmuel Johnson, looked at thp 
m liter from the scientific standpoint, which takes into 
account, fust, the physiologic il laws which govern the 
growl h and development of the brain , secondly, the exterior 
stimuli for promoting th it growth most successfully, and, 
tlurdlv, the kind md quantity of knowledge and skill one 
must hive in order to meet most completely the demands 
of 1 carefully si letted occupation 

L\riy good teich*r unis to in ike his subject as Interest^ 
ing as possible to Ins pupils If they fad to tike a Itvt ly 
intMPst in il something is wrong uthei lt^s not properly 
pi i sent* d nr it is over their hi ids or it ilcarly of no 
1 nt thl » us" Natuial lack of c ipacitv on the part of the 
t Intel is rirch a v did reason for failure if the child be 
hr dlhy md normal I have le irned to discredit the truth 
of the oft told tali thnt John has no capacity for ” such 
n subject -mathematics for example “ He never could 
Icatn nuiihoiTMtu x — he takes no interest in algebra, and 
he burs geometry ” Our higher schools and colleges 

tre full of voung people who protest vigorously that they 
nrvir could, and never c in, undirsland or lak* any pleasure 
m or gain any piofit from ceitain studies l firmly believe 
that every normal person at least nine out of ten of the 
thildun md youth nl school and lollcge, can fairlv master 
md utudh < mov md profit by not onlv mathematics 
but by c\pr\ subiect in the curriculum if it lx properly 
t uight and under proper conditions as to age and pre- 


i aculy Surgeon Ross, R N contributes a short paper 
on the habits of the marine mosquito ( 4 cartomyta 
zammtttt) 

(j) lin second report contains papers on 1 new sp* cies 
of louse (Hatmatof tints stt j>hen\t) which acts as the inter- 
mediary host of 1 new h imogregarinr parasite in the 
blood of the India 1 field rat, bv Mr Christophers and Mr 
Ncwstead , i not* on the anatomy of Gastrodtscui, hotntnts , 
i human fluke by Dr Stephens, a revision of tin S mo- 
ps) llido?, by Dr Karl Jordan and the Hon N C 
Rothschild i f miily of fleas which includes the jigger, 
and the rat (lea supposed to transmit plague to man , and 
a d< si nphon of the maiotic process m Mammalia, by 
Messrs Moore and Walker I he last-named p iper is 
illustrated with a number of beautiful plates, md is well 
worthy of study 

h) In this report the late Mr Dutton and Dr lock!, 
after some general r* marks on the conditions favouring 
the spread of malaria describe the conditions exisiing Jt 
some of the towns md posts of the Congo broe S| it*, and 
formulate re * oiiinv ndations for remedying these Dr 
lireinl and Mr Kinghorn describe experiments showing 
that the Spiroi ha t 1 of African tick fever is infective for 
tin horse dog rabbit guinea-pig rat, and mouse in 
icMition to monkeys where is the Sptrochaeta oherttmert 
o f rrhpsmg fever is infective for monkeys only Dr 
hrcml has dso compared the immunity produced bv these 
two bpiroi in. I* s md finds that ea< h strnn produ* * s ion 
ider -tide ativc immunity against re-infection, but does 
not produ* ' immunity against infe* tion with the other 
It un Uu (ouist of the dise ise also \ iries with the two 
sfr 11ns md the *onclusion therefore is that tick ffvn 
md rdapsmg fiver arc produced bv different spec a s of 
Spiro* hoc tis 

(4) Th* second report of the Wellcome Rese irth T abor 
Oories of the Gordon Colkgi KH irtoum by Dr Andrew 
Balfour the director, maintains the high stand ird of the 
first one (st * Naiuhi vol Wxi , p fic^) both as regards 
the nature of tlv work recorded and the mann< r in vvhuh 
it is prrsented to the reader Nr irlv half the volume 
1 omprises records of mosquito work in Khartoum of biting 
ind noxious insects mosquito* s and other human animal 
md vegetable pests of the Sudan Dr Balfour describes 
i hoemogi egarme pur isite of the jerboa and a fimocyto 
?oon of mammals and contributes a report on * ittle and 
iquine trypanosomiasis in the Anglo-Fgyptun Sudan 
fortunately hum in trypanosomiasis and sleeping sickness 
do not yet seem to be endemic in this part of Aft ira nor 
bis the tsMsi fly which conveys it (G palpnln) b* en <k- 
ribed here In the rhemie 1! laboratory a consider ible 
(mount of work h is been done l>> Dr \\ lb am the 
* hemist on u iter in dvsis Sudan grams and gums Ac 
I he (rawlffng n ifur ibsf Mr Sheffield Neave records 
many interesting observations on Mood Mood parasites 
/i* of birds, fish and other animals 

R T Hfuimt 

l'RbMDl \ 1 JU IDDtfFS'vES AT THE NFW 
M>RK MI hi TNG OF TJIF AMERICAN 
1 SSCH f l / l()\r 

fil Nl RA 1 artal* upon the proceedings of the 
Ann n* 111 Awnnlion for the Advancement of Science 
it the Minting laid it New \ ork during the Christmas 
\ nation mpe m d m Nati rf of January 24 fp 
I hrmigh tin I of the gen* r il seer* tar\ of the 

issck 1 ition Dr I Howard \v<_ have re*eiv*d copies 

of several of the address* s d* livered bv the president and 
hv the chairnun of sn tmns but limitations of spare will 
i or permit us to publish in\ of them In full The sub 
joined extr icts from these nddrissrx will however, afford 
m indication of the suhjnls lonsidered ind the views 
expressed 


Cm cation At TiihoRirs Anoint and Modfrn 1 
fhe Greek idea of education md culture was b iscd 
imon the existence of a privik ged cl iss red clothed and 
h Uer ed bv the labour of si ivex— n re d iristocracy devoted 
1 From an sddr*** Hefiwrad *by Prof C M ’Woodward, president of 
the American Association \ 
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p ir Hum 

Attention is as nccessarv to the growth ind development 
of tin brim as *\ems* is to tin development of a muscle 
end int* rest m the nindition of a lively attention When 
in 1 x* hool or lee (ure-romn the limit of close attention is 
i* t*h*d, tli* lesson or le* tur* sh mid close for th* cduca 
tion il pro* ess his already stopped It is not onlv useless 
but 11 is woi'.e than useless to go on when the class or 
luefience refuses tor ini reason to ilfend J therefore 
doubt the education d vilue of subject* which are not, and 
perhaps cannot be, made interesting 

Of course I do not claim that all selected studies can 
be made tqudly interesting or thnt anv one study enn be 
made tquallv interesting to all pupils, even when the pupils 
ar* pioprrlv graded but I do claim that a lively Interest 
is necessity and th it educational progress is very nearly 
proportion d to the strength of thnt interest 

Perhaps the most valuable contribution to the science 
of ediu ition has come through a study of the laws which 
obt mi in the growth end development of th* brain, and 
the conditions under which thai growth and development 
is most healthy and complete' There ore times and 
seasons for the development of the mental and moist 
faculties as there ire of the physical faculties While sildi 
tunes and seasons are not precisely the same for atf 
children we find that all attempts at premature develop 
ment ore not only worthless, but are permanently Injurious 
Precocity is now regarded as a species of brain deformity 
Plants and animals may be forced and unusual and 
interesting results may be produced by forcing, but no one 
of us wishes a son or a daughter to be a prodigv in one 
direction at the cost of normal development in other 
directions 

The psychologists tell us that the brain ^cells develop 
as do other physical organs, not onlv through thought. 
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but through muscular activity and thL exercise of our 
senses Atcoidingj), a healthy and timely growth and 
development of the brain is to be promoted by an educa- 
tion involving a great variety of activities, skilfully 
-adjusted as to quality and quantity to the mental and 
physical status of the child 

fciosely related with this of brain culture is the subject 
of manual training, which has recently gained a foot- 
hold in out* scheme of rational education Its nature and 
educational value arc stdi under discussion 

The manual-training movement stands inevitably as a 
criticism ufion the *Wrm of education wh'ch came down 
the age* through the fathers to us, and naturally the 
latter stands on the defensive It ilso is a standing re 
proof to the old wasteful, unscientific method of teaching 
apprentices the theory and uses of tools It is for educa- 
tional science to justify the wavs of progress, which lays 
aside the idols of the past and rrects new temples and 
opens new kingdoms Of all the tempb s, none is finer, 
none is more glorious, and none should be more scientific- 
ally planned and reared than education 

The evolution of the fully fledged technical school, or 
the technical department of the university, has taken plan 
during the last half-centuiy, and vet its bro id, stimul tling 
attractive features have a following which bids fair to 
double the attendance of collegt and umversltj students 
This does not mean that letters and polite learning ire 
being neglected but that a now constituent) is r igi r for 
the n< \v education This new education though it recog- 
nises it ill promts a high order of usefulness and contains 
little that is conventional, is onlv remotely professional 
If ever its curriculum becomes narrow it is quickly con- 
demned bj the best representatives of an eduiation whi< h 
lonibines utility with culture No longer nn the 
** Levitts of culture” as Hu\1ev calls thnn dimi to 

monopolise dtberal education Ihp new education am be 
as liberal as the old, and both enn be narrow hortu 
nately, they flourish std« by side ind tin future shall 

choose the excellences of each An adequate science of 
twentieth-centurv education will evaluate the 1 bar icteristirs 
of eai h and bring the wisdom 0/ the past, not its foolish 
ness, to nourish the wisdom of the futon 

Accuracy of Astronomical Clocks 1 

I he accuracy with which our astronomical docks per- 
form their function 13 a subject of mb rest The 

earliest star catalogue of precision is th a of Br alley In 

discussing the performamc of his clink 1 h ivt used thi 
adopted rates as» given by Auwtrs in his rc -reduction of 
Bradley The monthly means of the rates from July, 175K 
to July 1759, were taken, and the different e of each rate 
from it* monthly mean Then the mini of these differ 
ernes, without regard to sign, was taken for parh month 

I he rates of two other clockv. of the Greenwich Observ- 
atory were likewise discussed, the standard clock for the 
year 1850 and that for iqoo, the adopted daily rates as 
published in the annual volumes being used The first of 
these was kept in the observing room, and thereby sub- 
jected to large variations of temperature while the second 
made in 1871 by E Dent and Co , was fixed to the north 
wall of the magnetic basement, as in this upartment the 
temperature is kept nearly uniform. The pendulum of this 
tatter clock is provided with barometric as well as thirmo- 
nu trie compensation 

There are two well-known clocks which should be men- 
tioned, and in conclusion I will give some hitherto un- 
published data concerning the clock with which I have 
been working during the past three years 

Probably no clock has had its ratt more thoroughly 
discussed than Hohwd No 17, the standard clock of the 
observatory at Leyden It was set up in the transit room 
in 186 r, and in December, 1898, woa removed to the large 
hall Qf,the observatory, where, enclosed In two wooden 
cases, it was ptaccd in a niche cut in the pier of the 
10-lnch refractor Further, to guard against sudden 
changes erf temperature, the niche is closed by a glass door 
At the meeting of the Royal Arademv of Sciences at 
Amsterdam held September 37 iqoa, Dr E F van de 
Sande Bakhuyzen submitted a formula as the best repre- 

1 From nn aHdrww d«Hver*d bv Prof W S £|Jch*lb«rK«r chairman of 
the Section of Mathematki and Astronomy 
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sent ition of the daily rate of the do^k and gave the result 
of a comparison of the observed daily rates 1899-1902, the 
average interval ol turn for each rate bong six d*i)s, with 
those tomputed by mums of the fonnulu I hod that 
during the )car 1900 the mein of these differences is 
0028s , and the largi st difference is 0071s 

\bout 18(17, 1 1 jede installed at the Berlin Observ- 

itorj 1 \voight-dri\tn clock enclosed in an air-tight case 
1 he original escapement w ts» replaced in 187(1 by a gravity 
cseapcmenl, ind (he dock ion turned to give satisfaction 
iirtainl) up to 1902, when it was dismounted for clean- 
ing I hi only published r Ues Ih it I hive been ible 

to secure ire those during twelve va*t>ts in 1877-8 During 
this period the average deviation of the obsi rv<>d daily 
rnU s the fiverige interval for each rate being six da)s, 
from the mum daily rate for the r ntiro p( riod is 0030s 

In ujo \ there w is installed at the U S Nav il Obsvrv- 
ifory uhl of Riefler’s clocks, No 70, wuh a link* 1-steel 
pendulum, the impulse hi ing communicated to th< pen 
dulum through the suspension spring Jins clot k wis 
enclosed m m or tight glass casn and was mounted in a 
v cult whi re the temperature was irtifiri illy controlled 
Ihc definitive rites h wi been determined from September 
190 to May 1904, but unfortunately during this entire 
period wi wire untble to prevent the glass oi'-e leaking 
and there w is 1 variation of tcmpuUure in the vault of 
about 5 0 C 

Collating together the results obtained we hive — 

Mean DcniaUon of Daily Clock Hate 


Clock 

Date 

Mean Deviation 

Bradley 

>759 

O 102 

Greenwich Observatory 

1850 

O I49 

Greenwich Observatory 

1900 

O 051 

Berlin Observatory 

1877 

O 02 0 03 

Leyden Observatory 

1900 

O 028 

U S Naval Observatory 

1904 

0 015 


l'ACT AND 1 HEOKV IN SlKCTROSCOlY 1 

An> treatment of the production of radi uion f dls more 
or less naturally into thru parts, nanuly (i) the radiition 
of solid and liquid bodies which is ilinosl, but not quite, 
independent of atomic structure, (2) the r idiation which 
tikes Us rise m ridio-utivi subst inces and which ts 
apparently depend* nt upon atomic collapM , and (3) the 
radiation of gaseous substance s, depe ndi at Umost entirely 
upon norm il anomie structure, and possibl) also upon the 
mode of excitation 

Ihc subject to which consideration is now invited has 
to deal only with r Lebanon of this third class Radi Uion 
which in terms of the < hi iron theory is sud to be due, not 
u> abrupt or discontinuous arceler Uion, but to periodic 
icieli ration 

Briefly d< lined, spectroscopy is ihat science which has 
for its object the general description of radntion including 
the production of radiation, the anahsis of radiation the 
re^istr uion of radiation, and the measurement of radiation 

the theory of separating, recording, and comparing 
radiation is by no means simple or complete that these 
lust three operations demand in practice ihe highest degree 
of skill is exemplified bv the work of Rnlcgh, Rowland, 
Mu he Ison, Pi rot and Tabry, and Hale 

1 here is however, i certain very true sense in which 
these list throe pmi esses art mere!) preparatory to a more 
profound study of the first, namelv the production of 
radiation I rom this point of view, spectroscopy hinges 
upon the radiant atom -if there be anatom — and in n be 
defined, imperfectly and narrowl) perhaps, as the smtuc 
of the radtant atom 

More than one brilliant and partially successful iltempt 
has been made within the last quarter-century to establish 
an adequate foundation for this science bv devising what 
may be called a satisfactory atom But befon eonsidcr 
ing any of these attempts, it may be well to snte briefly 
what seems to be the criteria bv which any smh found 
atmn is to be judged 

Perhaps it may be fair to consider that Horn i s mint 
competent which will explain satisfactorily the largest 
number of the following nine facts — 

1 From an address delivered by Prof H Crew, chairman of the Section 
of Physics 
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(1) Ihe fact ihat spectral linos are in general approxi- 
mate!) sharp 

(2) Jhi fart that spectral lines are never perfectly 
sharp but dways have a finite physical width 

(3) The fact that certain spectral line* are arranged in 
si r» s nnd binds after the manner described so perfeul) 
hi Haimer s equation and its generalised forms 

(4) 1 he fau that increase of pressure causes a shift of 
spcitral lint* toward the red, as discovered by Humphrey 
ind Mohler 

(5) The fact that a magnetic field will transform single 

lines into multiple polarised line*, as discovered by 

/reman 

(0) V\ e come now to a group of phenomena which are 
not ensii) described under n single caption 1 refer to 
phenomena such as those ohsrrvid bv Pluckt r and Hittorf 
when they found one and the sairn gas in one and the 

same tube yielding very different spectra uc cording to the 

mode in which the electric discharge was applied to 111 ike 
the gas luminous In the same calegorv doubtless belongs 
the extinction of air lints by the insertion of sdf induition 
mto the discharge circuit Here mav belong also the fact 
studied bv I enard and others thar the region near the 

ilectrode of an arc gives a spectrum different from the 
region near the centre of the arc , the fact also that the 
so-called * spark lines * are introduced into an an bv 
ridiumg th( current to small \ dues, a fat First studu cl 
b\ llartmann 

Certainly in (his same lalegory belongs the fat th it 
(hr spdtrum of an ire is modified when the arc is 
surrounded bv an atmosphere different from ordinary air 
Hero also lie the profound dtffetences hetvvnn irt and 
sp irk spectra of the s ime eh mont 

Notwithst ending (hr fact that multiple spectr 1 ' is a 
t» rm which his hitherto been emplovtd to desiribe tht 
Plui ker tube \ millions 1 propose that \u generalise it 
md use it to descnbe this entm group of facts Sim< the 
n inie is so appropriate let us call thr sixth fundmientil 
phenomenon that of “ multiple spectra ” 

(7) \n> competent atom most lllovv us to infr r the r< 

I itions which have bn 11 proved to exist brtwnn specti il 
phenomena and atomic weights 

(S) I he phi nomen c of line reversals md ihsorption 

II lllds 

by) J he fail th it h* it done if b ist within the range 
ol our highest arltfitii) u mpe latures produci s ihir utn 
isin spretra in only 1 few 1 ire nw! mrps * 

lhrsi bnefiv are thi parts of the vpec t rosi opii Mipei 
siructure for whnh i foundation is sought f hese arr the 

v mnus parts which it is hoped will, some da\ , be tfiiunltd 
logethir b\ 1 simple md general theory, into a h irmonious 
structure 

But Iheie is 1 find criterion run more fund manta! 
thin am cf those which h iv* bun mentioned that xui h 
1 thiory must sitisfv, namelv this hvpothitnal 1 id 1 ml 
itom must not m ns behaviour except is a very Hst re 
sort conti idul inv of the established principles of physic il 
surnu be they mechanical electrical, or chemical 

i he principle of tlu conservation of energy must he 
satisfied r\en if it is nccessjrv to issign an undreamed of 
amount of t nei g\ to each atom in like manner Newton's 
third 1 iw is to be satisfied ivin if the electromagnetic 
ether is callul upon to furnish the reaction 

But even with this addt d 1 men on the preceding hs| of 
nine phcnonicn i is confi -sedlv incomplete the onlv object 
nf sucli a t italogue is to includi those typical fundament il 
facts which ought ipparmih, to follow as immediate con- 
sequences from the stiurture of the radiating body so soon 
as that structure is corrertlv guessed Thus Doppler’s 
principle is omitted on the ground of its being rather a 
kinematic bw governing periodic disturbances in any 
medium than a dynamical f act to be explained in terms 
of atomic structure and forces 

Having established a set of criteria by which we may 
estimate the fitness of a radiant atom, it would be interest- 
ing, if I were competent, nnd if turn permitted, to pass 
in review some of the various itoms which have been pro- 
posed in recent ttfhex, such as that of Kelvin, 18&4, of 
those suggested by the Hertzian oscillator 

But neither of these two conditions in fulfilled and 1 
propose, therefore to consider onlv one ulom, namely, the 
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one which by common consent, 1 think I may wifely say, 
more nearly satisfies the demands of experimental fact 
than any other ever devised I refer to the atom first 
proposed m a general way bv Ia?rd Kelvin In hla paper 
entitled “ Fpinus Atomised " (Baltimore Lectures, p 541, 
Cambridge, 1Q04), and afterwards profoundly modified by 
Lorent z, Thomson, and Larmor 

So much work along this line has been done in the 
Cavendish I aboratorv that one feels impelled to call thi» 
‘the Cambridge atom ", in view, however, of its struc- 
ture perhaps 4 "the Saturnian atom ** is a more appropriate 
designation 

] he Contribution^ 01 America to Geoloov 1 
In speaking of the contributions of America to geology, 

I do not propose to give an inventory of the geological 
facts which have been made known as the result of work 
in ihis countiy l propose rather to ask the question, 

! ‘ What has our country contributed to the stock of geo- 
logical ideas In that Uassual history of geological 
science which Lyell has given us in his 41 Principles of 
Geology , ” he directs attention to the fact that the share 
which different nations bore in the early development of 
geological science was dependent, not alone upon the genius 
of individual workers but in large measure upon the 
peculiar giologica! conditions of the various countries in 

I which they worked 

Of course, it must be idmitted that th're Is lo-du no 
department of g< ological science which is is char veter- 
istic illy American as mineralogy was German, dynamical 
| geolog\ wms Scotrh, as stratigraphical geology was 
, Fnglish, nnd as p -d tonlology was French a centurv igt> 
l believe, nevertheless, that there ha\< heen certain con 
' tributionx to the stock of geological id* as which are 
characteristically American 

I Ihe doctrine of the perinmento of continent ' nnd ocean 
1 — the gr idual emergence of continental lands end the tvith 
drawal of the waters into the deepening Ocean basins — \v is 
first enunciated by Dana m 1846 It was, apparently, the 
thought of the subsiding ocean bottom rather than the 
thought of the emerging land bv which Dunn was first 
led to tlie doctrine of the permanence of continent and 
ocean but in his presidential addrt ss bt fore the American 
Association for the Advancement of Science in 18^5, Dan 1 
refers lo the stratigraphy oJ New A ork as illustrating the 
idea of continental tmcrgince Ihe doctrine of the perman- 
rnee of continents when mnouiucd by Danu was cssmtialtv 
a new one Geologists and pseudo-geologists of all classes 
had felt at liberty to r< distribute continents and oceans 
according to tlu ir own sweet will 

Tlu ft is now little doubt th it Dana was right in his general 
conception Ihe greater density of the suboceamc masses 
in comparison with the subcontinenta! masses, as shown 
by pt nclulum observations, indicates that the distinction 
[ between continent and ocean has its basis in the hetero- 
geneity of the material in the interior of thr earth, and 
the determining conditions must therefore have had their 
origin in the initial aggregation of that part of the primi- 
tive nebula which formed the earth * 

Certain it is however that Dana made the evolution 
of the continents too simple an affair He recognised 
indeed, that the progressive emergence of the continent^ 
land* was attended by continual oscillation, yet, evert In 
the hxt fdition of his 44 Mann d " it appears that he did 
not duly appreciate the magnitude of those oscillations 
The doctrine of the progressive evolution of continents, 
as taught bv Dana gave new clearness and einphasts to 
the general conception of geology as a history of the 
globe A 

The Geological Survey of Pennsylvania made known thr 
folded structure — the alternate anticlines and synchne#— of 
the Appalachians The beautiful sections of these folded 
strata, in the atlas of that survey, reveal the thoroughness 
with whleh the structure of the mountains was investigated 
by Henry D Rogers 

While the stratigraphy was worked out so beautifully In 
the first geologicol survey of h nnwU^nm the dynamic 
conception derived from it was crude indeed But, how- 
ever * completely the Pennsylvania geologists failed ft? con.- 

1 From an tddreM delivered bv Prof Wm North Rice, chairmen of the 
v Se lion of Geology and Geography 
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struct a satisfactory theory of mountain-making, thur 
observations of Ajjpulachian structure were of immense 
value In their destructive effect upon some of the notions 
of mountain-making prevalent at the time 

Ihe true Interpretation of the Appalachian waves is 
probably to be f ound In th/ con traction a I theory of mown 
tain elevation, of which Dana was the leading' expoundei 
That the main cause of mountain elevation is tangential 
pressure in the crust resulting from Interna! contraction 
rs now generally acknowledged, though there may be. doubt 
whether the mam cause of contraction is the cooling of 
the earth from an inc mdescent condition 

It w a curious fact that the first published suggestion of 
the agency of ice in connection with the drift tune from 
a cotton manufacturer in Connecticut, Peter Dobson bv 
name* i he credit of the introduction and ch impionship 
of the glacier theory 0/ the drift belongs, not to a native, 
but to an adopted citizen of this country In the ear)\ 
papers of Agassiz, the conception of the Glacial period took 
a form which he himself later recognised as an exagg* r 
atidn He conceived at first a fall of temperature so 
widespread that a polar ire-tap eMended southward o\<r 
tht whole breadth of Europe and across the Mediterranean, 
reaching the Atlas Mountains I aler he recognised the 
ice-sheet that covered the Alps as entirely separ ite from 
the ice-sheet of northern Europe 1 he tendency to an 
exaggerated view of the Glacial period oytreumr him igun 
in later years, when he maintained th U the ilmi i\ of 
the Glaual period there was ‘Hauling la undci the 
1 qu itor, such as now exists on the coists of Gicenlind 
As Agassiz travelled in various parts of his adopted 
country, he recognised ever>whcn in the northern Stati s 
Iht traces of glaciation already famdi ir to him in Switzcr- 
1 ind and m Scotland 

Within the last lew deradi s the labours of earnest ind 
able investigators havi developed the gluier theory mor< 
in detail, and hive added vastly to our knowledge ot 
Quaternary histor> I he imaginary polar iu -cap has 
given plate to ire sheets of niort limited dimensions, though 
still vast The senes of ttrmtnil moraines, nt irking 
stages of re-advance or halts in the retreat of the icr 
sheet, have been carefully mapped 

In early years the study of g/olog) in this country \v is 
substantially confined to the region east of the Mississippi 
but, tn due season, the weird and fascinating regiun of the 
( ordillera revealed its* If to explor* rs and geologists Ii 

is now more than half a ccnturv since American geologists 
began the studv of that western wonderland I lie tirsi 
lesson that geologists learned in th it land was th* 
efficiency of subnc rial denudation to remove vast quanli 
lues of material ind shape the topogr iphv of wide anas 
I hat western land h *s taught us, not untv to rccogmsi 
the fact of subaerial th nudatton, but also to formulate its 
methods In Powell's “Exploration of the ( oloiadu 
River,” he distinguish*^ rivers as consequent anteccd* nt 
and superimposed Davis has carried the analysis some 
what further, giving us subsequent and obsequ/nt rivers 
Powell formulated the doctrine of base-levels, Davis has 
given the conception greater accuracy and consistency by 
distinguishing base-level from profile of equilibrium lo 
Davis also we owe the full development of the conceptions 
of youth and age in liver valley* and m diainagc systems 
and of cycles of erosion ending in the formation of pc n* 
plryins 

Half a century ago the exploring expeditions connected 
with the Smithsonian Institution began to collect fossils 
from the Tertiary deposits of the western plains Over 
those western plains were found to stretch vast continental 
deposits, certainly not all of lacustrine origin These 
continental deposits of the western plains yielded in un- 
paralleled richness mammalian fossils, which have been 
studied by Leldy, Marsh, Cope Osborn, Scott, Wortman 
and others No other single scries of discoveries has been 
so potent in changing the bearings of palaeontology upon 
the doctrine of (volution 

In the half-century since the publication of Darwin’s 
first edition, the attitude of palaeontologists has completely 
changed Not only is It true at present that paleonto- 
logist* are substantially unanimous in accepting the doc- 
trine of evolution, but it has come to be generally believed 
that the very science which afforded a half-centurv ago the 
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strongest objection to * volution now affords it* strongest 
support 

When the first edition of the “ Origin of Species ’ was 
published, th* Hisses of birds end nptibs seemed to stand 
widely asunder But m tht verv next venr (iHbo) an odd 
feather of AnhropUryx was disc uv* red, and a y*ar later 
the skeleton now pi* served in the British Museum but 
Archceoptery x was i solitary rt presentativn 0/ th* birds 
of markedly repdli in chain ter until th* discovery of 
fchthvornis ind 1 1 * sprrnrms in th* f ntiuuus of Kansas, 
of which preliminary d*scnption> vvt ri published by VI trsh 
in 187a 

But the discoveries of most evolution irv significant r as 
already intimated, hive bun among the 1 1 rtury mammals 
A number of scries has been Ir^ced leading from 
generalised types m the Con ne through forms of gradually 
increasing spu 1 ills ition, to genera \vhnh still survive 

Som h PiivsEs ot Pkiuiistork. Ahui TOLO( v 1 

Are eoliths artif icts J This is the fateful question 
Then geological ig*_ is of no consequrnee if they 
are onh 11 mil il forms end have never bet n used bv 
man or hie pmursoi Iht first fl dvrs to be utilised were 
in all probability natural forms It is not likely that 
I oil ill n men km w how to obtain the r i\\ materul from 
the chilk II* depended on picking up from the drift 
flak* s of ippi oxini eh h th * ship* ind size needed S. 

sh irp edge w is utilised unit iwu* oi until it became 

dulled and w is then *. 1st isidc If in ingul ir piece did 
not admit of being comfort ihlv gr tspi *1 in th* hind the 
troublesom* corners wen lemoved Stub conclusions ns 
these an foiled upon on/ ifiu e ireful e\ munition of a 
sc lies of the spu unens in question Would the same con- 
clusions b( so irr* sutiblr if th* sr obj* * ts were rvn rc lv 
n iturr 's pi c> things J Many mu even in gioupid accord- 
ing to more or 1* ss d* finite piltfim l wo of these de 
serve spec i cl m< ntion \i/ tin *■111 ill * res* rnt-shaped 
stripers <ompirible to ih< spok* shiv* ind t hr douhh 
scr ipers with in ml* rw rung point b*ty\*ru th* two 
scraping edges Sometimes two nurgins ire worked but 
on opposite sid* s 1 hat is to su eft* r 1 luppmg one of 

the m irgms instead of lolUmg tin spr* im* n until the 

idjacent mu gin com* s into pi u it was reversed 

The wide differ* necs of opinion is to the oiigin oi 
eoliths can hardly be du* to prejudice alon* F uiltv 01 
insufficient observation and incorrect interpretation doubt 
less play their pir! I uckih thne is no disposition lc> 
drop the matte 1 until the tiuth ippt ars \t the Inter 
national Congress of \nthropo!ogy ind Pn histone An h 1 
oleeg) h* Id it Mon ico Apid i‘)oh, th* chief sub- 

ject of the second session w is th* pedigree of the eolith 
According to N \ti rf (June 2K igofi p 211), “ a senes 
of mill-modelled flint nodul* s was exhibited among which 
there was uitainlv a numb*r closely nsembling many 
Prestwirhum types but conspicuous b) th* ir absence w*re 
the decidedly pui poseful and lationalW usable Kentian 
forms” On th* oth* r hind, Prof E Rav Tankcstu 
“submitted th it h* Ind ren nth pi ic ed on exhibition in 
the British Museum a considerable senes (Ainer 
Anthropol (NS) 1005 vn , 432, 433) of specimens 
selected from Piestwuh s collection ill borer like in form 
too identical m ship* md so rationally of obvious utility 
for any possibility of their bung the result of fortuitous 
natural collisions 

As a further indication of the importance attaching to 
a correct solution of the problem, and indirectly in remg 
nition of the value of Rutot’s contribution tow ird such a 
solution th* meeting of the Germ in Anthropologual 
Association for 11)07 will bt held in Cologne in order that 
the munhrrs may visit the eolithic stations of B* Igmm 
and sec th* collections of the Brussels Museum 

Of t iverns with Palaeolithic mural de* orations outside 
France, thus fir reported one is in Ttdv and four m 
Spam I h* most important cavern in the Spanish group 
ts that of Mtamirn, In the norlh coast provime of 
Santander, this being the one m which the discovery 
of mural figures first took place 1 hi g* num* nc ss of 
these figures would have continued to remain in doubt 

1 From an addre" delivered by Prof MacLnrdy, chairman of the 
Section of Anthropology 
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had it not bun for similar subsequent discoveries else- 
where. , 

M Lniib t irtailh^L and the Abb£ H Breuil hive 
rccrntly studied with gre it care the wall p unlinks and 
uigrivings at Ml innru 1 he cavern is a series of largi 
chambers tun net tod by passtge wavs 1 he re Is no 
ivithnu of its having been occupied by either man cr 
be 1st sinc< the dost of the Quaitrnatv, at which time 
itv entrunn was completol) closed by a fall of tarlh and 
^lone s 

\ second retent fall iffordcd a new opining to the 

t ium, reached by it mi be ring ovtr the d/brts ih it clostd 
the original entrance 1 he lirst chamber is divided bv 
no tn^ of i mass of f ilk n stones the 010 on the left is 
40 no Ires long by ju me (res wide 1 he one on the light 
is 11 sort of corridor tomotling with other ch nnbers 
Industrial **0111 tins cd the floor deposits are t online d to tin 
< mr> and the ihjmbir on the lift There is evidence that 
iht c ive beir hid occupied tht cavern before man took 
possession I igurr s engraved or painted, <re found on 

(lie wills of r v t r \ pert of the c ivern espiciilh on the 
» ding of tin ihmibtr on the left nc ir the intrimt 
w hr re rhi frescoes 1 r* rent irk ihle for their be utlv size , 
tnd good prrsi r\ ation— a v,ort of Sisimt c h ipi 1 represent 
mg the t hi f dorian of p< rh ips nitre thin one Mu hid 
\ng»lo of that far-off Unit 

J hesc works of ut represent a v iriet\ of technique 
Scum ire simple lim engrivings Others in more d cpl\ 
mil ed But iht engrmngs ate not so mum rolls is the 
fgurcs reprise ntid in colouv Many aro done ui 1 single 
1 0I1 ur, iitlur rod 01 bWi k I h< most remark ibli in the 
l>()l\c hioine frisiois smnl ir to thon of I onl dt-G nunc 
alt f idy de si nbi d 

l hi ligun s in not ill 1111111 il ri presentations M it\> 
in signs 1 he sigmfie mi 1 of which is 1 o( known i hey 
do not belong to 1 single 1 pm h 1 h< supi rposition of 
'gurrs eai ii in 1 diffen nt Pchniqui, studied in connei 
turn with the nlitivi stati of preservation of tht v irious 
fguns lus furnislud t kev to the ordr r of sueeession 
1 hr sum suufwmn is irurible in the < ivi 1 ns of I r mo 
so th it the Abbe' Bn ml ind his colie igues MM ( irtailhae 
( apitm P»\rou\ ind Bourrint t hive been able to dis 
tinguish four distinct phisis 1 in tht evolution of muni 
pamling mil ingriving all of ihr in being rcpiesentecl in 
rhe c ivein of Altamin 


VNIIERSITY AND EDUCATIONAL 
INTELLIGENCE 

( iMUKUH r — I he following Grates p tssrcl the Si n »ti it 
( 1 ngri g 11 ions hi Id on libiuuv 1 md 2 — (it J hit in 
itmaliiiK with r< (minuend ltion 1 tontiinrd m the third 
icporl d itt d Nov< mix 1 ij looii of the spi 1 til bo ird for 
mi l hi m itic s on the ui 1 1 In in u 11 d tripos tin r< gulations 
for the in ilium it ic il tripos p irt j lontimol m tin 
npoii lx ippiowd (pi u el , 77b n< 11 phut 644) 

(-) 1 h i< j n n lord uni with n commend ilion n of the 

mu uporr th< tegulilions for tin mtlliernitud tripos 
put ii lonlumd in the report hi ipprovi d (plicet 7^0 
nin-pliiil 038) (M f h it in mord mo with riconi 
iiu mill ion 111 ui tin sum report the trmporirv provisions 
tor the imilKiiiiin il tnpos, alike under thi old rcguli 
lions ind tin new regulitinns, rontairud in the icporl, lie 
ipproycel (plan 777 non-pl iu t 037) 

l hr Ad mis pti/i for 1U07 has hc< n awirdid to Dr 
1 \\ Brown for hi# c ss n on “ Ihe Inequalities in the 
Moon s Muhin due tn tin Direct Action of the Blinds ” 

Mi Doug! is \\ I n shin Id will deliver a public Inline 
on Kuwen/on it tin Vdgwuk Museum on iluusdiv, 
Iiljrtnrv 14 The lecture will be illustritcd In lanti ril 
]m uirrs including 111 mv liken during tlu Duke ol the 
\ln u 7 /i ’s e \p t chrion 

Ihe special hoird for biology ind geology h is nomin ited 
Mr t She ire r liinilv < olh ge to use the University l ihle 
u Naples fur thru months fmm March 1 

Mk Trancis Gmton IKS, his given a further sum 
of 1 000? to the University of I ondon in aid of the study 

t A^fth and do'ing^ha^e i*» it 1 rermble at Mar^oulas, resembling some 
what the work on ihe (Minted pebbles of Mas d A*H 
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of national eugenics founded under hit previous benefac- 
tion Mr David Heron hap been appointed Gal ton re- 
search fellow 10 national eugenics, in succession to Mr 
Ldgar Schuster, resigned 

sir Cowasjek JuiivNcifiK Rkadymonky has, says the 
firms, offered to the Bombay Government the slum of 
2A lakhs of rupees (16 bob/ ) for the erection of a uni- 
versity examination hull in Bombay, thus following the 
munificent example of his father in giving to tho nty the 
Flphinstone College buildings and the Senate hall of the 
l niversitv 

1 mf annual general meetings of the Association of 
Hi him il Institutions will be held at the ClothworUers’ 
H til Mincing lane EC on Friday and Saturday, 
I c bruury 8 ind 9, as follows — -on Ericluv afternoon the 
presidential iddress will be delivered by Sir Horace 
Plunkett K C V O On Saturday morning the following 
papers will be read and discussed — the cooperation of 
adjaunt luthoritus in the supply of higher technical educa- 
tion Principil A I Hogg, monotechmc institutions, Mr 
Lhatles Harrap 

Sir A B W Ki-nnfov, president of the Institution of 
Civil I ngineers speaking at a dinner given by the Car- 
penteis Company on Monel ly to a number of eminent 
members of the engineering profession, remarked that the 
idea of thirty or forty yi irs igo that the training of an 
engineer should he speciilisecl has passed v^ray It is now 
recognised by all engineers that their p-ofession is on< at 
bottom md that tlu n for* m engineer should have 1 
thorough gejmr il ir lining in scientific work which should 
lu flu h isis of ill his fulun work, md that he should onlv 
pen ilist when it is mcissary to do so to t irn his d ulv 
bread 

I nr inmgutal lecture to the courses on Japmesc eduia- 
lion, to In diliveied under the M irt in White benefaction 
n the University of I ondon by Baron Dmroku Kikuchi 
during the spring and summer terms will he given at the 
Universi y, South Kensington on Thursday 1 tbruary 14 
at s, pm Sir hdwird Busk \ ice C hancellor of the Uni- 
vrrsitv will preside Admission to the imugiir it lecture 
will be free by ticket old tin ible on appln ation to the 
Ac ide 111c rcgistnr ct the University, South Kensington 
Arrangements hive been m ide for a course on Japanese 
cduiatunil idnunistr 11 toil to he delivered at the 1 ondon 
Sc ho d of Economics md for cuirsrs on Jupinese educ 1 
tional iiu thods to be delivinnl ct Untyeisit) Colli ge. 
Gain r Street and King’s College Strand * 

Ei if mnu 1! court dinner of the Leeds University wac 
hf Id on Mmrsday J muary $i md was altmdpd bv His 
Excellency Btron Koimira the Japanesi Ambissador to 
(hi country is the < hn f guest Among those present 
wen Ihp High Sheriff of Yorkshire, the miyors of many 
neighbouring Ixnoughs repre sent itiv c s of v irious edu< ition 
lulhorities technifal institutions gramm ir schools, and 
other bodie*. H iron Komur 1 in nro|M'stng the toast of 
tin University nhrrrd to the debt of which 

fipm owed to the educational mstitutiodjSfef England, 
md unong thrm to the l niversitv of I which his 

numbered 1 good many young Japanese unong$*3 students 
Since rlic gr mtmg in iqe>4 of (he Charter esubbshmg the 
Ihmersity a new e (pit il fund has been raised bv pnvatflj 
donations which now amounts to 8? yoof New bui!dmg*p 
an in progress to n commodate the dep irtment of mining 
and met dlurgv md other important extensions rendered 
necessiry by the growth of numbers in the Unnersity are 
undi r consider jtion 

Tnr council of the University of Vfmthestrr hjs deaded 
to institute twci new lectureships on^ in iconomic fcoq^ogy 
and one in economic boiany The lectureship in economic 
zoology wilt provide furllier instruction in speeiji subjects 
for the senior and honours classes in /oology?* and the 
kctuiei will devote a portion of his time to the prepar- 
ation ot reports on animal parasites and pebts An 
important pirt of the duty of the new lecturer will be 
to conduct r< search on such subiects as the fauna of 
reservoirs and sc wage conduits, the life-historv of animat 1 
par nates and on other matters of economic importance 
The lecturer in fconomic botany will give instruction to 


February 7, 1907] 


NATURE 


357 


special classes, and will assist in arranging and making 
accessible to students and to the public the collections of 
plants and plant products possessed by the University It 
will also be his duty to examine and report upon such 
specimens 0/ plant diseases, of timbers, and of other 
vegetable products, as may be sent to the University and 
to the Manchester Musium for identification, and to con- 
duct special researches in economic botany 

The annual distribution of prizes and certificates to tht 
successful students attending the colleges and schools ton 
ducted in London by the City and Guilds of London 
Institute, was held at the Mansion House on January ji 
The Lord Mayor presided Sir Edward Busk, Vice 
Chancellor of the University of London, m the course of 
an address referred to the suggestions of the department it 
committee of the Board of hducation for the amalgamation 
of the Royal College of Science, the Roja! School of 
Mines, and the Central Technical College at South 
Kensington in one great technical (ollogi He sees no 
reason why such a scheme cannot be carried out The 
Royal College of Science would be the nucleus of the 
scientific side of such a technical college, and the t f ntr tl 
Technical College would be the nuileus of th( engineering 
side He earnestly hopes that the govtrmng body of the 
new institution will take measure to ascertain that candi 
dates for admission already possess a sound gencr d 
secondary education \t present the students who conn 
up hive not sufficient general knowledge and culture Sir 
J Wolfe Barry in proposing a vole of th inks to Sir F 

Busk, expressed the hope that a start would soon be m idi 

with the development it Souih Kensington of a gn it 
college for technical education 

Among the most re< ently innounci d gifts to Amcric m 
seats of higher education may be mentioned the following 
recorded in Science As alriady announced by cabh 
(p a 37 X Mr J D Rocki filler has given the Universiiv 

of Chicago 54 o ooo/ for its permanent endowment, and 

4^,400/ for current expends and special purposes Among 
1 hr special provisions of this lai t# r gift is oik to providi 
permanent increists in the salaries of instructors, fkxx>/ 
Mr Rockefeller’s gifts to the University of Thu igo ue 
said 10 amount to moie than 4 000 000J It is innounml 
that 05000/ have been subscribed toward ihe 100,000/ 
endowment which is bring raised to mark the seventv 
fifth anmversar> of I afayette College Of this sum, Mr 
Andrew Carnegie has given 10,000/ for a nuchanit d 
engineering course He will gnt an addition d 10,000/ 
provided the 100,000/ is obtained A furthi r gift of 
10000/ from Mr Andrew Carmgie to Bates College is 
announced Mr Carnegie’s offi r of this unount stipu 
latrs that frfinds of the institution shall subs< nbe 20 000Z 
and this amount has b'en secured Mr Carncgii his also 
given 150 000/ for the construition of a building to be 
used by the Bureau of American Republics Provision for 
the site already has been made by the United St it< s and 
the South American Republics 

\ LONC communication to th* I imrs by Mr \ Mostly 
again directs attention to \mencan methods of education 
Mr Mosely ret truly returned from [lie Unit'd States and 
LamcD, where he went to prepare for the irnval of 
British teachers who art now at work visiting Amerit 111 
schools and studying Western systems of (ducilion Hi 
tell* a gratifying story of the kindness of the wt li 01m 
accordtd to the visitors The interchange of views between 
two great English speaking pei^phs must be of enormous 
benefit to those who ire trying to work out prmtu d 
systems for the edut ilton of future generations Alteuly 
the British teachers have been impressed with the gn it 
belief in the value of «ducition shown by Americans Mr 
Mosel) points out tint this belief in education finds 1 
ready echo amongst all classes of society who are prepircd 
to pour out money, both through taxation and by prino ly 
gifts for education Ihe m iterial idvantage of tlu 
American system of education is manifesting itself b> the 
prosperity of the country ind by the flow of inquiries at 
the doors of every university md place of higher educa 
non for the services of the students as they graduate In 
fact, there are many applications for every pupil available 
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One of the most noticeable features in the United States 
is, the letter continues, the desire of the pupil, ably backed 
by the parent, to take full advantage 0/ the magnificent 
system afforded by the country of practically free education 
from the kindergarten tu the university 

The final report of the Roval Commission on Trinity 
College, Dublin, md the University of Dublin has been 
published The recommendations of the commissioners 
and the decision of (he Government as mnoumed by Mr 
Bryce in reply to a deputation on J inuarv 25, have given 
rise to much discussion I hr difficulty in connection with 
Ihe establishment of a satisfactory system of university 
cduiation in Ireland is a religious one As the lirst con- 
clusion of the commissioners states, Trimlv College has 
been and is a sitisfartorv organ for the higher education 
of the Protestant 1 piscopahm population of Ireland, but it 
has never bun and is not now to an pxtenl adequate 
to ihf reasonable requirements of the country, an organ 
for the higher education of the Rom in Catholic popula 
tion The import int milter is somehow to serurp for all 
Irishman who desire it the benefit of university education 
and, in view of this paramount wc'ssity vvi wekome the 
scheme outlined by Mr Bryce as being hk(lv to consolidate 
educational effoit and to free institutions of higher in- 
struction from unpidimenls irising from sectarian animosi- 
ties The Government appears to lwve decided that the 
Univcrstt) of Dublin shall be enl trged so is to become 
a national university for Inland which will include as 
const itufnt colleges — Irinily College i new colli gt m 
Dublin md the yunn's Collrgis in Cork ind Be Ifast In 
regard to the w \v collegi it is to be furnish'd with 
idf quate buildings and liboritoius ind it is hoped that 
on the sew nee sid< use in jx la mule of tlu Royal College 
of Scicnci md th U its labor -itoric s and ippiratus will be 
the means of r (fitting the ( h mgt Monominllv The 
funds at present used bv the Ron vl l nix' rMt\— which is 
purely in <x miming body- an to be employed for tlu 
purpose^ of the new college ind the proposed University 
of Ireland gem rottv It is intend'd that the m\v mu 
Ytrsity sh dl be nbsolutelv unsut in in md that then shai 
be no tests for governors fellows (richtis simfints or 
pxatvnm rs 1 hough ihcre ne signs already th it lh« pro 
pos 4 1 s of the Govi rnrmnt will in some qu inters nut t with 
gre it opposition \u arc hop' ful th it it will piove possible 
to establish in Irrlmd 1 < omprr hrnsn c umyersity which 
will include eventually even Irish sr it of h irmng n nh 
ing 1 prop' r university st md ird 


SOCIETIES AND ACADEMIES 

I ON I)0\ 

Royal Society, November 22 1906 — “The Relation 

of th« Kidneys to Metabolism Bv F \ Balnbridge 
and A P Beddard Communu it' d b\ Pi of 1 li 
St irhng 1 K S 

ihe ( ffei ts ol removing the gn it' r p irt of the tot il 
kidiuy weight ol cats wmp studied, 1 portion of oik kidnev 
wjs remov'd it one operation, md sum weeks liter tin 
opposite kidney w is miimid \fltr the seiond operation 
the innnals letus'd food and lost weight, though not more 
rapidly 111 m norm d < Us kept for twenty-four hours with- 
out food I hi imrtjst'l output of uunuv nitrogen d< - 
scribed by Bridford w is not imanubly observed but in 
some 1 its whi<h refus'd food ift< r the second operition 
(he output of nitiogen was in< n tsed though not to the 
miount found b< fori ihe second opt r itton Monovei tin 
output ot urm ti y nitrogen did not rise until the anunds 
h id lost ihout 25 per cent of their body wnght \ suml u 
rise of nitrogen Ins bfeu found bv m m\ oh (ivns in 
normal immals whin the bodv fit has bun Jng'ly ii"ul 
up and energ) his to be supplied bv mm isr d profile! 
k it ibohsm It mav bt (onclud^d thcrefim ih it the in 
creased output of nitrogen obserwd in cats d'puvrd of 
three quartets or more of thm kidneys is the rt suit of 
inamtum no evidence was obtained th it the kidrnvs 
directly influ< nee nitrogt nous metabolism 

Bradford found that dogs ifnr pension of p irt of one 
kidnev were appan ntlv unahh to p tss 1 lomentrat'd 
urine The authors find however th u un<l< r the smu 
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conditions y its c in still pa*s a concentrated urine and 
that its amount is not greater than normal I ven after 
the second operation the urine is not excessive in amount 
or notably dilute Retention of nitrogen always occurred 
after the first operation, and in one animal after the second 
operation also Analysis, by Srhryver’s method, of the 
blood liver, and muscles showfsj by companion with 
normal animals, a marked increase not only in the actual 
amount of residu it nitrogen in these organs, especially the 
liver, but also in its percentage rdittvely to the total 
nitrogen 

December 0 u> oO — ‘On the Transpiration Current in 
Plants *' By Prof H H Dixon, Commumc ited by 
Prof J Joly, I R S 

The adiquac) of the (heoi) which ittributes the rise of 
water in trees during transpiration to the traction trans- 
mitted down w uds in the w \U*r columns has been ques- 
tioned by several different investigators These objections, 
which have been b tsed on an erroneous view as lo the 
effect of the presence of undisaolved gas in the wilci-ways 
or of dissolved air in the water itself have already been 
disposed of A more recent criticism maintains that th< 
n m stance offered to the tr inspir ition current by the con- 
ducting tr 11 ts of trees is m> great that tin forces generated 
in the leaves arc inadequate to raise the water, and that 
even if tin si sufficed ur-i untuning water could not 
tr uismii the tensions involved, ind hence it is imperative 
to issume lifLing midnnNns located in the water way b in 
order to account for the upward movement of water in 
trees 

In the presint papet it ts pointed out that thi allocates 
of tins vhvv have tuk< n up their position partly owing 
to an over* slim cte of the viloiitv of the transpiration 
cuuent but principally owing to nn excessive ev ilu ition of 
thr rcsisl ince of wood to the flow of w iter 

With regard to the methods employed by the critics of 
tin cohesion theory to determine the velocity of the 
transpiration current the author points out that cut 

bramhes supplitd with colour solutions draw up these solu- 
tions not only uno tarded bv the resistance of the lower 
pirts of the stein but actudly with the assistance of the 
atmospheric pressure There is dso reason to belli ve that 
the velocity in thi low* r parts of the branches which is 
the velocity obscivid in these experiments, is gre Uer than 
that in thi more distil parts Hence the obv rv ition of 
the rate of the rise of the colour-solution, according to this 
tnt tliod tends to give an exaggi rated idea of the velocity 
of the water current in mtii l trees As to the second 
method employed for estimating the velocity of the current 
it is shown experimentally that the transpir ttion of isol ited 
branches enclosed in desiccated chambers does not give a 
fair indie ition of th< total amount transpired by all the 
branches of a tree but again tends to give cxcessivt results 
I his is evident immediately when wi consider that thi 
dt sutured bramh is able to draw on the water store of the 
whole tree 

I he paper also contains the record of numerous ixperi- 
ments carrud out with the view of determining the resist- 
ance offered bv thi wati r-conduits of plants to the flow of 
wutir under various heads, and it is shown that the 
velocity whuh is dinctly proportional to the head is in 
the case of the >cw between 7 cm and q cm per hour 
when thi head is iqual to the length of the transmuting 
piQic of wood At cording lo the recent criticism of the 
cohesion theory, to produce such a velocity would require 
a head equal to almost six times the length of the water 
conduits Hence the objection that to raise the sap in 
trees 150 metres high would require tensions approximating 
to 100 atmospheres, based as it* is on this estimate, is 
without foundation In reality the cohesion theory would 
demand, If, indeed the 1 xresslve velocities before alluded 
to are assumed throughout the water ways of high trees, 
that osmotic pressures approaching 30 atmospheres should 
be available in the * eJIt* of thi leaves Pressures of this 
magnitude have been observed in the leaves of less lofty 
plants 

The discrepant y between the results of the observers 
quoted those recorded in the paper are possibly partially 
due to thn use of higher pressures by the former vyhich 
tend to ex iggerati the error* due to the inevitable clogging 
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at the cut surfaces In this connection, a method is de- 
scribed bv which this error may be eliminated when deter- 
mining the amount of water transmitted through a cut 
branch 

In conclusion, it Is pointed out that not only Is the 
cohesion theory in accordance with the most trustworthy 
observations, but the fact that other theories, both old 
and new, have to assume properties for the water-ways of 
plants which are either in the highest degree Improbable 
according to received scientific views, or are even directly 
negatived bv experiment, seems to support the theory T>y 
a process of exclusion 

Chemical Society, Tanusry 17 —Prof R Mcldola, FK S , 
president in the chair — The relation between absorption 
spet tr t and optical rotatory power, part 1 , the effect of 
unsitjration and stereoisomerism A* W ttswart A 
close rclutton is shown to exist between the general absofp- 
tivr power of rompounds and their molecular rotation, the 
substance having trie greater general absorption having also 
(he gre iti r molecular rotation — Organic derivatives of 
silicon part 11 the synthesis of dl benzylethylpropylslllcoi, 
its sulphonation, and the resolution of the sulphonic deri- 
vative into optically active components F S Kipp Inf 
dl Bt n?vkihvIprop)lsilicol fields with sulphuric acid a nux- 
turr of sulphonic acids of which one has been isolated in 
the form of its ammonium salt This acid probably has 
the constitution 

SO, 1 1 t.H, CH SiEtPr O HrEtSi CH, SO a H, 
and is thr < M< rn illy compensated com^bufid The 
d-methvlhvdrmdamine salt can be resolved by crystallising 
fractionally horn aqueous methyl alcohol — ] he associ- 
ltion of phenols in the liquid condition J T H*wltt and 
T b WJnmill I he authors havt determined the surface 
energy of several liquids and find that the ibsociation of 
phenols is diminished or entirely inhibited by the presence 
of ortho substituents This effect of Meric hindrance is also 
seen with th< aromatic alcohols — A new mercuric oxy- 
chloride J i Hewitt On allowing solutions of sodium 
hydroxide arid mercuric chloride in sodium chloride to 
diffuse into one mother, through a layer of sodium chloride 
solution of intermediate density, dark red crystals having 
the formul 1 Hg ft O s Cl a are deposited — Preparation of 
chromyl dichloride 11 D Law and F M Parkin 
Chromic acid is dissolved in concentrated hydrochloric 
acid, and sulphuric and added in small quantities The 
chromyl dichlortdc formed is drawn off and purified by 
aspirating dr\ air through it and subsequent distillation — 
Oxid ition of hydrocarbons of thr benzene scries H D 
Law and F M Parkin The hvdrocarbons investigated 
were toluene tht three \>lencs mesitylcne, ^-cumene, and 
cymme In all c ises varying yields of the monoaldehydas 
were obtained — 1 he constitution of silver nitrite, a correc- 
tion E Divsr* —Aromatic stlenomum bases S Smlta* 
and 1 F Hlldltek Irianisyt- and triphenetyl- 

selenonium chlorides and some of their derivatives arc de- 
scribed — The relation of colour and fluorescence to con- 
stitution A Ci Qraan A study of the phthaleins of 
phenol and quinol, which the author has had in progress 
for some time past has brought to light several facts 
strong!) confirming the view that the coloured salts of 
these phthalems have a qumonoid structure, thus render- 
ing Silberrid’s deductions as to the structure of these bodies 
unnurssirv (Journ Chtm Soc , 1906, lxxxvii 1787} 
Tetraketopiperazlnc A T da Meullpisd and A Rata. 
— Transformations of highly substituted nitroamino- 

bonztnes li , j-tribromo-l-mtroaminobenzene Miss A *E 
Smith and K J P Orton. — Resolution of tetrahydro-^- 
toluqumaldine mto its optically active components T C 
kook and W J Pop*. By treating two equivalents of 
dZ-tetrahvdro-^-toluquinaldine hydrochloride with one equi- 
valent of the animomum salt of Armstrong and Lowry’s 
d-«£-bromocamphorsulphonic acid under appropriate con- 
ditions, a nearly quantitative separation of d tetrahydro-f 
tofuquinaldine-d-ag-bromocampbonsulphonate is obtained — 
Note on the theory of valency W Bsrtsw and W J 
Popo. A reply to Chapman (Proc Chem Soc iqo6* 
xxh , 320) —The condensation products of triacetic lac- 
tone with acotoacetic ester and 3-aminocrotonic ester 
F N A plalachmann.— Derivatives of multivalent tod me, 
part 11 , action of heat on p-iodoacelophenone dt chloride. 
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^-iodobcetanilldfc dichloride, and on the dichlorldes derived 
frdm o-* tn-, and £-iodotoluene W Oaklwell and h A 
Werner — Disaticylamide J McConnan — Benzoyl deri- 
vatives of Y-nie th vl s* 4 i cyl amide J MeOennan and 
M K Marpieti — The velocity of reaction of bromine with 
some unsaturated acid* m aqueous solution E Barratt 
and A Lapworth. The authors have been engaged m the 
examination of addition of bromine to some unsaturated 
acids in aqueous solutions in the hope of throwing some 
light on the mechanism of such reactions The results of 
experiments with cinnamic, benzyl idenemalonic acid and 
/8-bromocinnamic acids are described They appear in 
consistent with the view that bromine dissociates into ions 
before addition at a doubjp linking, and see in to show 
that the ions of tho acids, as well as the acids themselves, 
unite with bromine directly — Note on the molecular com 
plexity of liquids A F Ounstan and l B Thol# A 
criticism of Holmes’s results (Journ Chcm Soc , 1900 
ixxxix , 1774) 

Zoological Society, January i£ — Dr J Rose Bradford, 
IRS, vice-president, in the chair -A new monkey from 
the Ituri Forest, obtained during the reepnt Ruwert/ori 
expedition Oldfield ThomM— lhe “bleating” or 
“ drumming ” of the snipe (Ga/lma^ coelestts) P H 
Bahr The object of tht paper was to prove that this 
phenomenon was produced bv the tail-feathers of Ibis 
species, a point which had b#*cn much disputed It tv is 
found that if the feaiheis were attaihid to a coik in a 
special manner, the peculiar bleating sound could be pro 
duced, and, furthermore, that only two feathers in this 
species were the active agents in producing the sound 
Observation proved that the si two feathers were held in a 
particular manner in front of the others during ihe bird’s 
flight in the breeding si ason 1 fathers of both male md 
female were found to bleat, n (ait which had been borne 
out by numerous observers in the field These feathers 

were found to have a peculiar struituri, differing materi iil\ 
from that of the other bathers in the till Microscopicalh 
they differed, and the number of hamuli was found to be in 
excess of those found in other fcntlnr* Ihe feathers of 
various exotic species had been experimented upon, and 
those of G dWica/a G tiobihs G frenala G paraguava< 
in the New World, G australis and G aucklatidtca in the 
Antipodes, and 6 sohtarta and G megala in Asia, h id 
Ixen found to produi e music il sounds These feathers 

varied in structure, and consequently the sound produi id 
differed accordingly The fe ethers of G gallmula, G 
major, and G sttnura were not found to lie musical — \ 
collection of mnmiruls from Vnnam sent home hj Di 
\assal J i Bonhot* Iwenty-four specie s wt ri 
enumerited, of which the following foui weri deccribed 
as new — (1) \yi/uc?»Mv pvgmueus, sp n , (2) lupaui 

umcolor spn , (3) Anuriev Uucoptts fumtgatus subsp n 
(4) Funambulus ruftgmts fuscu* subsp n Descriptions id 
seven new or liltl* known speues of marmoset monkevs 
from the Amazonian region Ur F A Goaldl,- Contribu- 
tions to the knowledge of the systematic arrangement md 
anatomy of certain genera md specif s of Squamita V F 
SMdard,— A list, with desirtpliuns of th< new speues of 
Pyralrdae collected bv Mi A F Pratt in British New 
Guinea in 1902-3 G H Kanrlck, 

Royal Microscopical Society* January 16 —Annual 
meeting —Dr Dukinfield H Scott FRS prfsident in 
the chair — The president delivered his annual iddiess, 
Ins subject being the flowering plants of the Mesozou age 
in the light of recent discoveries 

Geological Society* January 23 — Sir Archibald Geikie, 
Sec R S , president in the chair —The geology of Ihi 
Zambezi basin around the Batoka Gorge (Rhodesia) 

G W Lamptufh with pelrographical notes by H H 
Thbittaw This paper contains an account of the plivsio 
graphical and geological structure of the hitherto un- 
destribed country bordering the Batoka Gorge, which w is 
Investigated by the author in iqo* under the auspices of 
the British Association An account of the results obtained 
bv the author appeared in Nature of November 30 iqo*; 
(vol lxxui , p in) 
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Dublin 

Royal Dublin Society, December 18, 1906 —Prof J A 
McClelland In the chair — Ihe principal lines of the spark 
spectra of the elements Dr J H l^ollok. The paper 
gave a collected tabk of the principal lines of all the 
common and rare eh ments arranged in order of their 
wave-lengths, and described a convenient method of con- 
ducting spearographic analysis with gold electrodes by 
photographing the electrodes first with a Jonj* slit, and 
then sparking ihe solution under examination with a short 
slit, giving long gold lines, with short lines between of 
the element or elements under examination Photographs 
of a number of spectri wire given, with conspicuous gold 
lines marked upon them at convenient distances, to aid in 
identification -Fhe quantitative spectra of iron, aluminium, 
chromium silicon, lime m inganese, nickel, and cobalt 
Dr J H Pollok and A J G Leonard 1 his papei 
showed thi progressive disappe irance of the lines of these 
elements on dilution of their solutions, md gave tables of 
the residuarv lines 

January 15— Prof 'sydnev \oung, FRS in the chair 
—Radium md geology Prof J Joly (sec Natirf, 
Januarv 24, p 294) — Merhod of finding the ibsolute dilati 
tion of imuury Prof J Joty* \ mercuriil barometer 
is raised m tempt raluie bv i steam jacket, and the change 
of reading obseivrd fhi construction is simple and sue h 
as to elimin itc errors of increased vapour tension An 
auuracy of o 4 per etnt is attained with ordtnarv c ire in 
oOm rv it ic>n 

Pvris 

Academy of Sciences, January 28 — M A Lacroix in the 

ihftir--lhe miner dogual constitution of the recent com 
of Mont Pel£r \ Lacroix (. onclusions drawn from 1 
study of a series of speumens collected by M Guinoiseau 
during i reunt iscent of the mw mill — 1 he superiority 
of the expenditure of energy arising from 1 fiosh diet with 
lespeu to ihe *xp<ndilur* arising fiom 1 dot in which 
foods of t( riiarv composition predomm iti (. onsequencf s 
from the point of view of the ge ner tl theor> of food \ 
Chauvaau A dog w is submitted to die Is in which meat 
f »t, and sugir respectively pndommiled Ihe respintorv 
e xch mges of the anim il win studied both during work 
md it test tnd the results shown graphically — Tin pro 
pagation of quasi-wavt* of shot k P Du hem —Researches 
on tin orbit of the comrt ihuj 1\ (Blinpmn), and on 
ihe possibility of the ciptuie ot this comet bv Jupiter I 
Lagarde A rr-c tic ul ition of Fmkr s results jt would 
ippeur i e> he i else of tin ir instantiation of an orbit 
origin ill \ puiabolic into m elliptic orbit of slight eciui- 
tricitv but, owing to the mo ill number of observations 
taken and their moderate u curie} there is still some 
uniertnntv — Ihe coefficients of development of the per 
turhition function Aim md Lambtrt — Spherical func 
lions F mile Waal*ch— lh* n pi esentation by points of 
the most genrr d rqu ition of nomographicaf ordtr 3 
Main Mf d'Octfna — Ihe curvature of tht envelopes in the 
most general movement of i solid body in space G 

Koaaif* — Ihe c di illation of the compressibility of gases 
in the neighbourhood of atmospheric pressure bv inem<= 
of tlu eiitical lunsnms Dana l Berthelot I wo methods 
of reduction aie e umpired that of Van dcr \\ nls and 
the same modified by the authoi and these are compared 
with the i \pe rnnent il figures Ihe aulheir also criticises 
the m thod of leduetion emploved bv M Gu)c, md ion 
demns n —Tin solubility of 1 arbon in barium and sunn 
tium i erbides H Morel Kahn With biimm the 

amount e»f 1 irbon dissolved varied with the time of hr n 
jng fiom 1 2s per cent to 02 per tent, and m dogous 
figures weie furnished bv strontium carbide — topper met 1 

« ate \ Auftr Cuprous metaphosph itc is forme d 

ictiem of met iphosphoric and upon toppii it 1 
red heat On cooling, the cuprous salt is decomposed into 
topper inel the mprii silt — The eauses which moeliF the 
tstimition of fluorine m mineral waters F Carle It is 
1 point rd out that negative results for fiuorides m miner il 
'waters ire commonly due to errors m mmijuil ition md in 
particular the method usH foi se periling ihe sih< i U 
is JpUJpd that a solution of earbonti Kiel undt r piessure is 
c apatite of dissolving eppreci ib!e umuints ot hielv divided 
eaiuum fiuonde Flimrubs ire in irl\ dw i\s 
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stitueni of mineral enters —A new method of estimating 
the halogens in organic compounds by means of the metal ^ 
ammoniums L Ohmbl»y Jn previous papers the author 
has given an arioupt of the action of the m< t tl-ammomunis 
on \«inou* organic haloid compounds, and in this work 
it was nntKid that llie whoh of the halogi n remained 
after ihr reaction combined with the alkali metal This 
fait his been utilisi d as the basis of a v<r\ nt it method 
for determining halogens in organn suh'stanus Full 
di t ills are given und numerous analysts est ibltshing thi 
atcuracv of the method proposed Thi condensed 

chromium sulphates Albert Coiron — Some derivatives of 
hordenme h L4f«r A description of the preparation 

and properties of the neutr d tartrate (ompounds with 
methvl and 1 thyl chtoridi , ethyl bromide and Iodide, benzoyl 
and 1 innimvl hordemm , and other deiivativts — Acetyl 
mtrati Am6 Pictet and fug^ne Ktiotlnsky this suh- 
jjfant «. has been obtained bv dissolving mint anhydride in 
acetu anhydride and separating by fractional distillation 
under reduced pn ssim The nitrate detonates violently 
when suddenly healed tnd h< nt e had to lx analysed by 
indirect methods Towards aromatic, substances acet\ I 
nitrate ruts as a nitrating agent of great power benzene 
toluene anthracem, and thiophene being mtrited it 
temperatures below o° f — Ethyl he n/ov lg!\ ox\ 1 ite A 
Wahl Fthyi benzoylacc t itc in c ther solution is sub 
initted to the nction of well dried nitrous fumes end the 
product distilled under r< dured pr#ssure 1 he reactions 
of the new a-diketone with piperidine hydroxy hmine 

0 pheny iamtne-dmmim , semicarbazidt aniline, md phenyl 
hadraznu were studied - -Tin volume v iriations jf the 
nucleus of the chromatic miss and of the till in the 
courst of the development of the pollen of Nvmphaia alho 
and Nuphar fuleum W Lublmonko md A Mai*© — 

1 wn new intelopes from Central Afrin ( 1 phalophtts 

ctfitrah* end cRijurifnrinhs Maurice 

da Rothschild and Henri Neuvlll© — The affinities of the 
BradvpodMor (sloths) and in p crticular of Hemtbradypu* 
mareyt with the Hapalopsida? of the Snntacru/ian of 
*>outh America R Anthony - -The toxic products of the 
organ sm (muscular extracts) MM Charrin and Goupll 
The properties of an aqueous extract of muscle vary with 
the pressure under which the juices ue expressed — I he 
interpretation of certain farts of coloured vision Adrien 
Gudbhard \ rriliusm of 1 p ipe r on the same subject 
bv I P Fortin 
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THE SCIENTIFIC 1 iORK OF WILLARD 
+ GIBBS 

The Scientific Papers of ] Wtllard Gthhs In two 
volumes Vol 1 , Thermodynamics Vol 11 , 

D\ nannes, Vector \nalysis Light, &c Vol 1 , 
pp xxvui + 434, price 245 net, vol 11 , pp V111 + 2S4, 
price 185 net (London Longmans, Green and 

Co , 1906 ) * 

T HESE two handsome volumes aie a fitting 
memorial to one who carved out for himself 
i very remarkable niche in the temple of scientific 
f utie With the exception of Jus one published book 
on statistical dynamics, we ha\e in these collected 
papers practically nil that Willard Gibbs put into 
form suitable for publication Compared with the 
Iiterm v output of the leaders of science of the passing 
grncratibft, this is a veiy limited contribution if 

judged only in regard to quantity Hut the quility 

md far-reaching importance of Wtllird Gibbs's work 
pi ue it on an eminence of ev ellt nee eoinp irativr 1\ 

1 uilv reached This remark spetnllv applies to his 
gri at papers on the equilibrium of heterogeneous 
sttbslmccs, which with his otlur pipeis on ihfrmo- 
dvmmics constitute the first volutnt of 434 p »ges 
Ml are agreed as to the supreme importance of tin 
tin rmodyn iirnc memoirs, which give to tluir mthoi 
i unique plact among those who lny< done most to 
establish and develop the principles of this funda- 
mental part ot the doctrine of energy It 11 not 
quite the same with the papers which form the second 
volume, of 284 pages ihhough in these also tlu 
uilhoi’s chav aclcnstic qualities of mind show them- 
selves There is always an originality of view and a 
logic il seventy of tnitnunt which mdu ite that the 
uithor has well digested his material before putting 
it m printed form before the c\e of the public 
Nevertheless, even if wc do not consider the contents 
of vol 11 as itt lining the sunt high avnage of 
excellence as the contents of vol 1 , their comparative 
bnvily mikes good the claim that 111 Willird Gibbs 
uc had a writer and thinker of very exceptional 
merit 

Unlike most young scientific men, Willard Gibbs 
w is in no hutrv to publish, his earliest papers d iting 
from 1873, when he was thirty-four years of age 
The second of ihese papcis, th it on thermodynamh 
sui faces, became speedily known to the scientific 
world through the pages of MixvvrU*s “Theory 
of Heat”, and Maxwell was himself the first to con- 
struct a model of the volume-entropy energy surface 
Copies of this model were distributed by Maxwell 
evidently with a certain amount of playful mystery, 
for each recipient thought that he was the happy 
possessor of one of (at most) three The writer 
know's of six at least, and possibly there are more 
We also owe to Maxwell a very clear, brief state- 
ment of the essential feature of the great papers on 
the equilibrium of heterogeneous substances In spite 
of this, however, the immense value of these memoirs 
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tune to be fully recognised only very gradually, in 
miny instances after important results had been 
obtained mdependentk by later investigators In 
1892 Ostwald brought out a German translation which 
w is reviewed nt the turn in these columns (vol 
\l\i , p 24s) A French translation followed in 1899, 
md now it length \u have tin si epoch-making 
pipers reproduced so is to be acctssible to everyone 
In their new dress thev cover about a third more 
piges than m their original form in the Transactions 
oi the Connecticut Academy of Arts md Sin nee, and 
tlu larger tvpe and broader page impiri 1 dignity 
worthy of their high position m the hieratuie of 
tin rmody namics 

The first volume closes with somi unpublished 
frigments whuh wtri intended to form 1 suppk - 
ment to the “ Fquilibnum of Hetuogmeous Sub- 
st mccs ” Onl\ two of a list of nine subjects ire 
touched upon, md one 1 innot but have a feeling of 
d<tp regret ill it the distinguish d uithor was un ibk 
to carry out his project 

J he second volume lontnns twmtv-one distinct 
pipers and irtules irr mg< d under four headings 
In a paper on the fund urn nt il formula of 
dvnamics, G>bbs suggests using 5 a ly insU id 

ot the usiul 5v, 5c md shows (hit for eirtun 
problems tht modification is of adv mtage The 
s< tond piper is 1 smgk page ibstract fioin the Pio- 
uerjmgs of the Ann ric in Assou it ion for the Advamt 
mi nt of Sucncf on the fundami nt il formula of 
stitisticil mi chimes md is of interest is showing 
tin trend of Ills thinking sixteen yens before tlu 
publication of his great work on the subject light 
pipers thin follow on vutor mihsis md multiple 
dgchra I h< first of those is thr repnnt of the 

f minus “not published ” pamphlet which was printed 
for private circulation in lVvr 4 and it is in rtpl\ 
to certain critn isms of this pamphlet that some of 
the succeeding papers u<rt writLcn, rhiefiv is letters 
to Nucrp Willard Gibbs rcccmd his first impulse 
tow irds tlu study of victor mt thuds from M ixwcll 
v lio used tl qu it< rmoii not 1 1 ion in his ‘ Lie ( trieitv 
md Magnetism ” Not t mng for tin quaternion 
ipproath for it isons whuh are explained full) in 
his tontroversiU malts lit el ihor ited a notation of 
his own for the frequently running functions f imilnr 
to students of Hamilton md 1 ut What giv< s 
Gibbs’s nulhod its thiruter is howtvei his 
“dyadic” notition fin Ihe linear victor function 

I nhke Hamilton s <f> whuh his so to speak onlv 
one hand to grip the opei md which follows, Gibbs s 
dvndie his two li aids, with one of whuh it m \y grip 
tot ward and with iht other backward as ou ismn 
m iv offer It 1 mnot however, grip with both at 
urn 1 so tli it the double-handednt ss is only ippanni 
Moitpver, it is only 111 its cxpinded form lint ih< 
dv idle is ib It thus to deck on to an <>p< 1 ind on 
either sidi When, is is frequently thr c isi , tin 

II imillonun function ^ is used the mt I hod hetoiriis 
identical with that of quaternions 

\ very readable paper is that on multiple dg< hr i 
whuh Gibhs origin ill v delivered is his pnsidmtid 
addtess before the mathematical section of the 
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American Association for (he Advancement of Science 
Here \\t find expounded with rare clearness and 
happy illustration the essential principles of multiple 
ilgtbra We can imagine many aspiring mathe- 
maticians getting from this article a strong impulse 
towards the study of a subject th tt fundamental prin- 
< 1 pies of which are at tunes almost intuitive but ihe 
working out of which in detail is full of difficulties 
md pitfalls to trap the unwary 

Under the heading of “ The Electromagnetic 
Theory of Light” there arc five papers, all important 
contributions They show the sufficiency of the 
( lectromagnetic theory to explain dispersion and 
double- refraction, w herns the clastic *«o]ld theory 
of (ireen could not be reconciled with experimental 
facts The elastic theory was, mathematically speak- 
ing, rescued from its distressed condition bv Kelvin 
when he imagined the contractile ether, and m ro- 
gird to this Gibbs points out that, although it 
i \ plains mnnv phenonu na as sunph as the elcctro- 
m tgnctic theory, it f uls to give 1 satisfactory 
( xplanation of dispersion 

Hn illy, there are six miscel) ineous papers, partly 
nvKws ind biographical notices 1 he closing sen- 
(<n<c of his notice of Cliusius, in which reference is 
m id* to th( gririt number of pipus published b\ 
the eminent German, might by i slight modification 
be applied to himself 

4 ‘ Such work as that of [Gibbs] is not measured 
bv counting titles or pages His trw monument Ues 
n >1 on the shthes of libraries, but in the thoughts 
of nun, and in th* historv of more than one si tenet ” 

Ihe pipers have bt en edited with great care by 
H nrv Andiews Bunistead and Ralph Cobbs van 
\ imp, and the former, in the biographical notue 
prefixed, discusses with knowledge the scientific work 
done b\ Willard Gibbs, and gives a clear-cut picture 
of the ni m himself \ portr ut foims the frontispiece 
to vol 1 C G K 


7 hCU\OLO(*Y OF SO IPS UVD C \NDLh S 

Modern Soaps , Cattdh a and (ihierin Bv L* L 
Lamborn Pp \\-fbSH (Vvv \ork I) Van 
Nostrand ( ompanv , London Crosby Lockwood 
aid Son, loob ) Pryte joa net 

T HIS is a work intended primarily for the 46 np 
manufacturer, and more especi ill v for the 
Aim man beginner in the irt and traft of soap- 
m iking llu author finds, he tells us, that the in- 
dustry has hitlurto been indebted for its technical 
literature to those who can write, but have little worth 
Piling Jo remedy this state of things he, i prac- 
tical mm, to priclital men s nds forth the present 
* volume 

On the whole the effort is a successful one, though 
the book has defects # I et us summarise these at 
the outset H< \\\ both m stvle and in avoirdupois, 
and printed on gla/ed paper that is very trying to 
the evtstght, the work is b\ no means an attractive 
6nc read f^ere is much tedious n petition, and 
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an unnecessary amount of technical slang \n 
employed For example* on p 340 we aVe' directed 
to “ kill the rosin as already described, b$f leave the 
soap open on salt alone, with entire absence of 
strength” Ihe book is quite “ practical ”, enough 
to dispense with kettle^room jargon Generally, it 
suffers from excessive verbiage, the author has ti 
u ndency to write round his subject as well as 
upon it 

Now r let us ste what there is of value tn the book 
1 ht various operations of soap manufacture are ftillv 
described, about two-thirds of the * available Spate 
being devoted to this branch of (he subject Two 
in trod ut torv chapters outline the history and prin- 
ciples of soap miking, then come three others, deal- 
ing respurtively with the raw in ittrials, their purifi- 
cation mid Ihur chemual characters, these are 
followed by one describing the mechanical equipnnnt 
of 1 so tp factory, tnd next bv the sections which dis- 
course of the various kinds of soap and the precedes 
involved in thur production The treatment is 
tminrntlv practic il* md, so far as the nviiwer can 
judge, tntirtlv trustworthv Many u^tul tables 
formula?, and rcup< s m embodied nvsthe text, a 
good section on essential oils and 'Soap^trfumery is 
mterpolited, and 1 large numbtr of ilhisrr itionx t>t 
appiralus ire included lhcse list are nituraliv, 
figures of American machinery almost iXclusiveh 
they constitute quite a fc alure of the work 

In connection with ” medieaUd” soap-*, the author 
is sceptic il about am appreciable curative effect being 
rightly attnbut ible to the medicament or disinfectant 
incorporated with the soap Ihe proportion of active 
ingredient is often very sin ill, md under ordinary 
conditions of use the tim< of contact with the skin 
is but shear, so tint the scepticism is probably 
justified Such curiliw property as the so ips mav 
possess is, the nithor thinks, inherent in the detergent 
itself, the remedial y due lies m the mechanical action 
of cleansing r ither than in any specific bactericid d 
or antiseptic effi cl of the incorporated substance 

Jn the section dealing with the manufacture of 
candles there are two points of special interest One 
of these relates to 1 long-standing problem of chemic d 
technology, namely, how best to utilise the bv -product 
oleic aud as 1 source of c indie matenal This aud 
forms a large proportion of ordinary fats, but, bung 
u liquid, is not suited for the production of vandks 
It is possible, however, to convert the oleic acid into 
solid substances (tlaidic acid, hydroxv ste trie acid), 
which can be so used, but until recentlv the expense 
and the smallness of the yield have prevented the 
satisfactory utilisation of the by-product m this way 
The author outlines the latest modification qf the 
process for transforming oleic acid into hydroxy - 
stearic acid , it is asserted that from 85 per cerq^jo 
y5 per cent of the former can now be obtained as 
the solid product, instead of only 30 per cent 'is 
previously produced bulphostearic acid and stearo- 
lactone are obtained by dissolving the oleic acid in 
petroleum and treating the soluti^jjp with strong 
sulphuric aud, the first givis hydroxystearic acid on 
hydrolysis with steam, the stearolactonc is re-con- 
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verted into olei$ acid and again subjected to the action 
of sulphuric &ckL The author, unfortunately, says 
nothing' definite about the vital matter of expense* 
but as far as the complete recovery of the by-product 
Is concerned the process now leaves little to be desired 

The other matter of interest is the Twitchell method 
of decomposing fats into their constituent fatty acids 
and glycerin This is effected by boiling the fat with 
water and a small quantity — about 1 per cent —of 
sulphobeazenestearic^ acid £)n standing, the pro- 
ducts of the reaction st pa rate into layers of fatty 
acids *nd glycerin of a relatively high degree of 
purity Not only in candle-making, where it is now 
largely used, but in soap-making, the process is 
claimed to be economically superior in several re- 
spects to the time-honoured method of saponification 
with alkali hitherto universally adopted It gives a 
greater ttie Id of glycerin, the cost of recovering the 
glycerin( is smaller owing to the much greater puritv 
of ^the menstruum, there is economy in the cost of 
material, since soda-ash can be used instead of the 
mor$ expensive caustic soda for converting the fatt\ 
Kids into soap, and, finally, the necessary mechanical 
equipment is simpler Whether or not with these 
advantages the Twitchell process will eventu illv super- 
sede the historic alkali method of soap-making re- 
mains to be seen, the inductions art th it it mav 
well do so Meanwhile, the itmarkabJe steatolytic 
iction of the sulpho-aromatic f ittv acids, on which 
The process depends, is worthy of note from the suen 
tific point of view One explanation of the tasi 
with which fats are resolved into their constituents 
by these compounds assumes it to be due tu the 
emulsifying power of the sulpho acids, but the matter 
requires further investigation 

Ihe most approved methods for the recovery of 
glycerin arc fully described, and the work closes with 
a chapter on the chemical examination of raw 
materials and factory products 

In view of recent events in this country, it is 
interesting to read that in the United States, where 
other kinds of “trusts” seem to flourish, there is 
but little “ cooperative control of production ” in the 
soap industry On tile contrary, there is a marked 
tendency towards self-sufficient independence among 
the individual producers The author’s reason for 
this is that, whilst control of the raw material and 
of the facilities for transport arc two essential factors 
in organising a successful “combine,** these con- 
ditions are largely absent m the production and dis- 
tribution of soap 

* The chief raw material is obtainable wherever 
meat is eaten, and the market exists wherever cleanli- 
ness is Appreciated ** 

Possibly more than anything else it was the diffi- 
culty of monopolising the supplies of raw material 
that recently enabled the individual producers in this 
country (o mamtayt the “tendency towards self- 
sufficient independence ” which the author notes in 
the case of $oap-raakers in the United States 

C Simmon ds 
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<?OVA PROf khOMES 1 7 0 THkOLOGY 

] olkErpsychologte nuc l> ntrrsuchung der Entwtckl- 
ungsgesetse von Sprachv Mv1 h u$ uiid brtte By 
Wilhelm Wundt, Zweitor Band Mvthus und 
Religion Erster leil Pp xi + 617 (Leipzig 
Wilhelm Engelmunn hjos ) Price i_jv net 

T HIS is the first part of the second volume of 
Wundt’s important work, and it deals m three 
long chapters with imagination, imagination in 
art and imagination in the formation of myths 
1 he fir^t chapter defines imagination md points out 
Us chief characteristic s, e g that it is intuitive in its 
working, and dot s not deal with the pioducteuif the 
understanding, that it is creative and ih it it is spon- 
taneous or involuntary Ihe author claims that ex- 
perimental milvsis rcveils its mode of oper uion as 
1 subjective condition of til our perceptions in spue 
md time More cspcciall> the illusions m spice- 
pcrceptions are discussed b\ which t c, , a letr 1- 
ludron as represented on p t per nnv tp]>e ir to ficr 
the spectator in two quite different w n s according 
to the position of the point fixited, and agun in 
re gara to time it is pointed out how l he imagination 
of itself supplii s the me isuu into which a succession 
of musical notes of precisolv the s imc emphasis and 
length is fitted, so too with speech-rhythm Sc ns 1- 
tions of light, colour movement, and iht like m 
n<\t discussed and the luthor re iches the conclusion 
lint there are two m mi principles it woik in 
imagination, the one vivifying «/>/>( n cption - the 
spectator so projecting himself into the objict that 
he feels himself it one with U md the other the 
poveer of tlluswn or imagination to heighten fuling 
Ihe writer now passes to e luld-psy cholagv , md 
malyses imagination in ehildun is it m n be observed 
in their plav, th« ir fun tiles, and lluir attempts it 
drawing, and 111 comp irmg tin products of the 
artistic fat ultv m children md m s iv ages he 
emphasises the two points tint neither stages not 
children, is a rule, copv objects before them, but 
recall what thev hive seen md that both prefu 
objects m which thev hive m immedi it< interest, 
gi m rall\ it» n and be ists 

The second chapter di ds with im urination in irt 
Wundt believes th it it is utterly *ll< to inquire what 
form of irt irose first, th it in the most pumitive 
races we find the beginnings, not onlv of the musical 
iris (including both d mce md song) but of the 
griphic arts as well into the di t uls of the chapter, 
which discusses tin whole range and divelopment ol 
the graphic md music il arts, we t -mnul now enter 
The author inquires miong other things w hv in 
early irt beasts ire driwn more truthfully thm nun 
md notes that as early art is gencrallv biscd on 
recollection it exhibits 1 free view of hum in beings 
but c profile vnvv of beasts 1 lie discussion ol 
^ttUsierifug on pp 1X6-8 js interesting and the 
gradual progress exhibited t>f the alligutoi motivi 
though perhaps not convincing to the ordinary mm 
is as possible as many other things 111 mlhiopologv 
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A suggestive treatment, too, may ba found of the 
•different effects produced by portrait and statue 
<p 374), and of the reasons that mav be given for 
the differing shapes of Fgyptian and Greek temples 
In dealing with song, the author contest* the vtew 
of Breuss that all work-songs were originally charm- 
songs He strongly opposes the theory of Jacob 
Grimm that the fairy-tale is a degenerate nature- 
mjth, his own view with regard to the relative posi- 
tion of the fairy-tale, , the nature-myth, and the epic 
appears to be that the epic has two sources, tradi- 
tions of actual heroes on the ong hahd, and the 
despised fairy-tales on the,other, and that it has not 
as its immediate preparation any such high-flown 
thcogorn and cosmogony as the supporters of the 
Grimm theorj allege He dtscusses, too, the views 
of Usener, the foremost representative of the nature- 
myth hypothesis, who regards Thtrsites, for example, 
as being originally a god, and who sees in the 
struggle between Thersites and Achilles a variation 
of the old jtory of the struggle betwetn summer and 
winter 

The third and last chapter opens with a contrast 
between the historical and the psychological treat- 
ment of mythology, and the author claims that 
psychology is of more Import inte in dealing with 
myth thart in dealing with speech, winch after all 
is, in the narrower sense, a psychophysical function 
His discussion of the various types oj theory the 
naturalistic, the animistic, the theory of analogy and 
the like, if full and adequate, is a little hard to 
follow The author is strong!} opposed to the hypo- 
thesis thU myths ha\e all arisen in one period ind 
one <ountrv 

“If \nthropologv has established anything/’ he 
writfs, “it is this, that the qualities of human 
imagination and the f< clings and emotions that in- 
fluence tht>working of the imagination agree in their 
essential features in the men of all zones and coun- 
tries, and that theiefore no migration-hypothesis, 
going far beyond the bounds of possible proof, is 
needed to explain the similarit) of certain funda 
mental ideas in mythology, while on the other hand 
the p rpetual differences of these products of the 
imagination, depending as they do on nitural 
surroundings, race and degree of civilisation, in many 
ways point directly to an autochthonous origin ’’ 

The cream of Wundt’s own psychological theory 
on the fnatler seems contqjned in p 579, mjthological 
personification he regards, as only a heightened form 
of y\hat writers on aesthetics call Etnjuhlung , “a 
form m which the whole personality in its momentary 
condition of consciousness, together with the after 
-effects of tidier experiences which enter into this, 
passes over to the object ” So we have only to do 
with a modification of that general function without 
which the object could not exist for u$ at all, namely, 
apperception 

Space fails us to discuss the topics of the closing 
pc^ges, the distinction drawn between myth and 
poetry, the rriutu&l influence of myth and poetry, their 
relations to speech, and so on The second part of 
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this volume will be concerned with the problem* that 
surround the connection between myth and religion* 
The full significance of Wundt’a contribution 'to fils 
present subject can hardly be realised until that part 
has appeared, and for this and many Other Reasons 
its speedy publication will be welcome to the^bmerpus 
readers whom tills instalment has doubtless interested 
and attracted. 


coAi# AfGv/i^c; 

1 he Pnnctples and Practice 0 f Coal Afinfn^ By 
Jamef Tonge Pp viii *363 Illustrated (Lon- 
don Macmillan and Ca, Ltd , 1906)^ Price $s 
net 

U NTIL the year 1866, when Sir Wtfrtngton Smyth 
wrote, for Wealed excellent series of rudi- 
mentary handbooks, his little book on coal-mming, 
the art of mining was in the trammels of empiricism, 
but since that dale progress has been rapid Indeed, 
iht tendency of the times is now towards a higher 
standard in mining as in all branches of technical 
education Greater efficiency is c< ax&piently now 
demanded of candidates /or the Board Education 
examination 111 the principles of mining, and for the 
examinations for certificates as colliery managers and 
undu*-managers In order to meet these conditions 
there has been of recent years a steady output of new 
^jknuntarv mining text-books M$ny of these arc 
excellent, But not one of them is presented in so 
attractive n form as the latest addition to the list by 
Mr James Tonge Well printed, tastefully bound, 
and copiously illustrated, it gives in concise form an 
accurate view of the subject of coal-mining, together 
with such information regarding collateral science as 
is essential for the elementary student 

In his treatment of the subject, the author wisely 
has followed closely the logical and natural order laid 
down by the late Sir Clement Le Neve Foster for 
the Board of Education syllabus General ideas aie 
first given regarding the occurrence of coal and the 
methods of search The sinking of shafts and the 
working of coal then receive attention The means 
of supporting the roof and sides of underground 
excavations, and the conveyance of the coal to the 
shaft and thence to the surface, come next Other 
chapters are devoted to the important operation* of 
keeping the workings free from water and of supply- 
ing them with fresh air and light The volume con- 
cludes with chapters on the preparation of coal for 
the market, and on the accidents and diseases inci- 
dental to the miner’9 calling, with some brief notes 
on the laws regulating mining m this country 
These varied subjects are dealt with m a throughly 
practical manner, and although necessarily brief, the 
descriptions are weH up to date We riote, for 
example, an interesting account of the Parsons turbo- 
fan A screw fan, used in conjunction witfv a com- 
pound steam turbine, at a colliery at Wylam-cm/E) nc 
exhausts air from the pit and discharges it into the 
atmosphere through a conldal outlet T^e diatneter 
of the fan is 5 feet, and it passes *20^009 cubic feet 
per minute at 2*inch water gauge, running at a speed 
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pf*' aooo, devolutions per minute* The steam pressure 
At the , turbine Is 7oib per square inch, and the 
*xj*au$fc steam is eontfer^ed At the Hulton CoUiery 
Contfcahy^ Deep Arley Pit, with which the author is 
connected, a tqrbine-driven fan has recently been 
erected The plant consists of A screw propeller fan 
3 feet 6 ^riches in diameter, driven direct by a steam 
turbine, The efficiency of the fan varies from 50 to 
60 per cent , and although this is low compared with 
that claimed for other fans, the economy of the plant, 
or in other 'word* the steam consumed per useful air 
horse-power output, compares favourably with that 
usually obtained with centrifugal fans driven by high- 
class reciprocating steam engines An illustration of 
the Iplant is given Throughout the book the illustra- 
tions are adequate, and in many cases very good, the 
only exception being Fig in, of a coil clip for 
endues rope haulage, which appears to be incorrectly 
drawn 


AMPHIPODOUS CR 1ST ACE A 

Das Ticrretch 21 Lieferung Crustacea Amphi- 
poda, I , Gammaridea By the Rev T R R 
Stebbmg, FRS Pp \xxix + 8o6, 127 figures in 
text (Berlin R Fnedlander und Sohn, 1906 ) 
Price 48 marks 

R EADERS of Stevenson may possibly remember 
that when the here of “ Catriona ” took leave of 
A(an Breck on GiHane Sands and turned to meet 
his pursuers his attention was caught, in the soli- 
tude and silence of that •* unchancy ” place, by “ the 
sand-lice hopping nimbly about the stranded tangles, " 
One might search far through the fields of literature 
before finding another mention of the amphipodous 
( rustacea Their small size, the aquatic habits of 
the majority, and the fact that they are neither 
immediately useful nor directly harmful to man, com- 
bine to withdraw *them from popular observation, 
while even to mdny w r ho claim the title of naturalist 
they' are known only by name \et the student who 
ittempts to gun some knowledge of this group of 
animals is likely to be bewildered at the outset by 
the almost infinite variety of specific differentiation 
which they present, no less than by the overwhelming 
mass of technical literature in which their peculiarities 
are recorded 

It is true that more or less comprehensive system- 
atic monographs muf summaries of what might be 
called the “ minor morphology ” of the group are 
not wanting,- In his “ Catalogue of the Amphi- 
podous Crustacea m the British Museum/’ published 
in 1862, Mr C Spence Bate attempted a revision of 
all the forms then known, and thereby lightened con- 
siderably the task of subsequent workers*, if some- 
time* Also adding not a little to their perplexities 
Later monographs, such as those of Boeck, Bovalhus, 
Sars and Mayer, have dealt only with jingle sub- 
divisions of the order or with the Amphipoda of re* 
stftcted geographical areas In 1888, however, Mr 
Stebbing’s monumental report on th$ Amphipoda of 
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the Challenge* Expedition not only described a larger 
and more varied matenal than had been at the dis- 
posal of any previous writer, but gave an exhaustive 
and critical analysis of tlje earlier literature, the like 
of which Is available for very few ottfer groups of 
animals 

When, therefore, it was announced that Mr- 
Stabbing had undertaken to prepare a revision of the 
Amphipoda for the “Tierreich,” every carcinologisfc 
anticipated that its publication would mark an epoch 
in our knowledge of the group The present volume 
of more than el£ht hundred pages contains only the 
first part of tfns work, dealing with the Gammaridea, 
the largest of the three legions (or suborders) into 
which the order is divided It is in every way worthy 
of Mr Stebblng’s high reputation The whole field 
of existing literature has been explored with pains- 
taking minuteness (extending to the collection and 
recording of typographical errors), and an unrivalled 
experience in dealing with this group of animals hn<v 
been brought to bear on the task of interpreting and 
criticising the descriptions of previous authors 

As Mr Stebbmg explains in the preface, the work 
as originally planned included all species described 
up to the end of 1898, but publication was unavoid- 
ably delayed A supplement has, however, been added 
which enumerates, without describing, the new 
species and genera established up to the end of 1905- 
Excluding those dealt with in the supplement, the 
number of species accepted as valid is 1076, while 
257 others are mentioned as doubtful They are dis- 
tributed among 304 accepted and nine doubtful gencrT 
and forty-one families 

In a work like the present, questions of nomen- 
clature inevitably come to the front, and even those 
zoologists who deprecate unnecessary interference with 
established names will admit it to be desirable that 
in an authoritative revision of a group of animals a rv 
effort should be made to settle the nomenclature or> 
a stable basis Mr Stebbmg has devoted much atten- 
tion to this point, and his decisions will in most cases 
be accepted as find by the majority of students \\ e 
may regret, however, that he has not seen hi> way 
to mitigate the seventy of his interpretation of the 
rule of priority in one or two vases where It seems to 
introduce, instead of removing, confusion As Mr 
I ydekker pointed out some tune ago in a letter to 
Nature (vol l\\i , p 608), the transference of old 
and well-known generic names to other genera niav 
often be senowsly misleading With regard to one 
such change adopted ip the present work, Canon 
Norman recently expressed the opinion that, “ con- 
sidering the inadequate description of the genus 
Podocerus and its erroneous use for nearly one 
hundred years, the name ought to be excluded from 
an altered use ” Ihis opinion, commg from one of 
so wide experience in systematic zoology, will find 
many supporters, at least among those Ivho think 
that the animals/hemsclve* are more profitable ofajc cu 
of study than their names 

Mr Stebbing’s volume will remain the stand ircf 
work of reference on the Gammaridea for a very long 
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lime to come, and he ha* earned the gratitude of 
all students of the group by its publication ^ The 
editors of “Das 1 lerreich M are to be congratulated 
on th* 1 itost addition to the exceedingly useful series 
ot monographs issued unde^ their direction 

W T C 


OUR BOOK SHELF 

Int ubation, or the Cure of Disease in Pagan Temples 
and Christian Churches B\ Mar> Hamilton Pp 
22-\ (London VV C Henderson and Son, Simp- 
Lin, Marshall, Hamilton, Kent And Co, 1906) 
Price 5s net 

** 1\ the am lent science of divination, four working 
methods were commonly practised Revelations of 
the futuie were deduced from natural portents, from 
tht flight of birds, from the entrails of sacrificial 
witmiN or from dreams Incubation was the 

method b\ which men sought to entice such dreams ” 
Fht sc sentences from the introduction indicate the 
substance of this work The book is divided into 
three p irt> — (1) incubation in pagan temples, eg 
tin cult of Asklcpios at Enidauros, Rome Athens, 
Kt end at thi Oracles, \mphianos, and others, 
{2) uuubition in Christian churches during the 
Middle \gt s , and (3) the practice of incubation during 
modern times in Italy Austria, Greece, and the 
i 1 reck inlands Translations are given of the various 
sick which describe the cures wrought and the 
mi thod^ employed in procuring them 1 he book 
forms a useful summary of the subject, valuable both 
to nichaeotogists and to historians of medicine 

Manual of U tnless 1 tie graph v Bv A F Collins 

Pp x + 232 (New \ork John \Viky and Sons* 

I ondon Chapman and Hall, Ltd , 1906 ) Price 
bs bd m t 

lnt present writer ventured to suggest, in an article 
in Nulrf n short time ago that with the public ition 
of 1 really standard book on anv particular branch of 
electricity the issue of further literature on the same 
subject should cease If this recommendation had 
been adopted the present volume would never have 
seen the light It does not profess to be anything 
more than a manual specially adapted for those who 
are, or desire to become, wireless telegraph operators 
Thtre are already numerous books covering almost 
identic ally the same ground, and we are of opinion 
that the useful information contained in any of them 
could be much more effectively learnt in an hour’s 
pi u deal instruction Compared with other *books 
of its kind, it may be pronounced a favourable speci- 
men The sty lc, though a trifle too American for our 
t i>n iv simple and the diagrams arc numerous and 
ck u The illustrations are also plentiful and well 
r< produced A list of stations and ships equipped On 
the various systems forms a distinct feature of the 
book which will probabl) remain up to + date for a few 
weeks longer M S 

i. atalogtte of the Leptdoptera Phalaeuae m the British 
Mu stum \ol \i , Noctuidae Pp xiv + 532, pis 
\cvi-evn (London Printed by order of the 
Trustees, 190b ) Price 255 

Tut present volume is the thud of those devoted to 
the great familv Nouuidae, and includes the subfamily 
Lumlhanae*, with in genera and 693 species, a con- 
siderable number of both genera and species being 
described as new In addition to the- coloured plates 
tbone arc 172 ptyfj illustrations in the text, generally 
representing the body and left wings of a specimen, 
the right wings being* denuded of scales to show the 
muration To the right of this again is the outline 
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of the thoracic crest and head in profile* the latter 
showing an antenna, eye, palpus, &c The first tejxi 
figure, however, represents the larya of CucuUia xter* 
baset Opposite p 2 is a large table, showing the 
relationship of the genera regarded as belonging to 
the CuculfiansB with one another,. The general ar* 
rangement and character of this volume differ Kttle 
from those which have preceded it Full tables are 
given of genera and species, and the descriptions are 
quite sufficiently long for most practical purposes 
Brief notices of larvae and food plants are added, when 
known 

It is very creditable to all concerned that this lm-> 
portant work should be carried on so steadily, a 
volume appearing about every two years It may be 
interesting to notice the dates of the prefaces of each 
of the six volumes already published — Vol, i (Syn- 
tomidre), September 30, 1898, vo! n (Arctiadw 

Nollnfe Lithosianae), January 20, 1900; vol u\ 

( \rctiadae Arctian«je, and Aganstidae), June 20, 1901 , 
vol iv (Noctuidae Agrotinse), June 20, 1903, vol f \ 
(Noctuid*e Hadeninae), February 24, 1905 » vol u 
(Noctuidae Guculhanse), November i, 1900 

Dn meteorologischen Elemente und thre tieobacht - 
ung mxt Ausbhcken auf Witterungfkunde und 
KUmahhre By Otto Meissner • vi + 94, with 
j illustrations (Leipzig u/ Bemi B G 
eubner ) 

1 ms very useful text-book, intended for higher schools 
and for self-instruction, forms part vi , vol ti , of the 
collection of scientific treatises published by 0 
Schmerl and \V B Schmidt It explains the physical 
•^ws necessary for cleurly understanding meteor- 
ological processes and ipparatus, and contain-, 
valuable footnotes, together with the derivation of all 
technical terms employed in the text Many points 
such as the difference between periodical and non 
periodical oscillations of meteorological element* 

“ variability n of temperature, the use of the' cloud- 
mirror, &<. whuh are frequently puzzling to ob 
servers, and are general) only dealt with m treatises 
of greater pretensions, are made quite clear by means 
of < samples \\ e recommend the perusal of tne work 
to any meteorological students who are acquainted 
with the German language 

7 he Treatment of Diseases of th# Digcstrbe System 
Bv Piof Rob* rt Saundb> Pp vni+ 133 (London 
Charlts Guffin and Go, Ltd, 1906) Price, 3^ 
net 

This unpretentious litilc book wall serve to bring 
before the practitioner the salient points in the 
diagnosis and treatment of diseases of the digestive 
trait I he dose of bismuth in many cases might 
be larger, hseful drugs suih as salol, bismuth sali- 
cylate, and ipecacuanha are not mentioned, and no 
precautions are detailed in the use of thymol in 
ankylostomiasis Otherwise the^ teaching throughout 
stems to be sound and commonsense 

1 he Plants of New South W dies By W A Dixon 
Pp xxxiv + 322 (Sydney Angus and Robertson 
1906 ) Price 6 s net 

Tins is a handv* httle book providing a compact guide 
for naming flowers in the field by means of analytical 
tables on similar lines to Qremh’s w^ll-known flora 
of Switzerland, but localities are omitted The author 
lays stress on the extensive use made of vegetative 
characters for identification, with which there can onh 
be entire agreement so long ns the characters are 
determinative 

While a condensed guide of this kind is of the 
greatest service, for carrying about, sooner or later 
the botanist is sure to require a flora giving fuller 
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^cfeagrf lotion 9 The author ha* prepared for this ton- 
Th*gei>cy by providing references under each genus 
■to the ** Flora Austrahensi* M and the “ Flora of New 
South Wales/’ and has arranged his system and 
nomenclature according to the last named Fern,* 
and fern ^allies are included, but of monocotyledons 
ihe families of rushes, sedges, and grasses are left 
out 


LETTERS TO THE ED110R 
[lhe Editor does not hold himself responsible for opinions 
expressed by hts correspondents Rather can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thts or any other part of NatukEj 
No notice is taken of anonymous com mum cations ] 

Magnetic Storm and Aurora on February g-xo 

A MAGNETIC storm was recorded at the kew Observatory 
(National Phjsieil Laboratorj) on the afternoon of 
February q and eurlv morning of F< bruary 10 larger than 
my that has occurred since October 31, 1903 ihe curves 
wire slightly disturbed during the whole of 1 1 bruary 9, 
but the storm may be regatdea as commencing with it rapid 
movement of a few minutes of urc in the decimation 
n« edle at 2 15 pm , with a synchronous sudden rise of 
4^ 7 (* 7 = 000001 CG S ) in the horizontal forcr The 
florin lasted un unusually short tune, being practicdlv over 
bv 3 a m on February 10, but several large rapid movi- 
m< nts were record « d lhe largest declinition movement 
incurred between 8 19 pm and 84s pm on February q 
During these iwent>-six minutes the needle moved 
to the west and then 73' to the eisi, ihe extreme westerly 
position being reached at 8 u pm lhc most easterly 
position during the storm was reached at about iu 55 p m , 
when the trace was off the sheet for a few minutes The 
range duung the storm actmll) shown on the sheet w is 
j° 38' Between i 13 am and 14*; am on February 10 
th< needle moved steadily, without sensible oscillation, to 
the west, this movement reaching i° lhe rate of movi- 
mont was practically uniform from 113am to 1 33 a m , 
when it accelerated so suddenly that thi curve resembles two 
straight lines inclined at a finite angle 

In the case of the horizontal force, the force fell more 
than 3^5 y between 8 25 p m and 8 33 pm on I ebruarj q 
when it went off the sheet for a few minutes Between 
8 40 p m and 8 49 p m it inert used fullv 240 y l hi total 
range during the storm exceeded 480 y 

Fho vertical force, though less disturbed than the oth< r 
elements, showed a range of 325 y t the highest end lowest 
v i lues being attained at 6 24 pm on February q and 
1 48 a m on February 10 respectively Ihe most rapid 
ihonge took place between 825 pm and 842 pm on 
F 1 bruary 9 The storm was doubtless as&ocmtcd wirh the 
rnrora, which seems to have been widely observed on the 
evening of February 9 Chakl*s Omect 


\\ unusually beautiful displu of aurora borealis was 
seen here (51 6 50' N lat , a 0 35' W long) bi twoc 1 
630 pm and 11 pm on Saturday evening, February q 
At about 630 pm t became aware that the noi th-weste rn 
skv, instead of darkening i f tcr sunset, was becoming 
lighter and the quivering upward rays showed that it was 
the northern lights Ihe aurora was at 11$ best between 
8 pm and 930 pm , stretching half across the norlhern 
heavens from Cetus to Leo, from the horizon upwards 
towards the zenith, some of the curved flashi s reaching to 
Jupiter 

This aurora was characterised bv (he brilliant soft white- 
ness of its light, ocruMonallv tinged with pale green 
which filled the north-vfrestern and northern sky from th( 
horizon to a ^considerable ikvation, from which at tunes 
long rays shot Tip, but more generallv the lights appcnrid 
ns curved, wavy bands rushing up to the zenith, and hang- 
ing there for a few seconds is white, cloudy patches in 
the clear sky among the blighter stars Between 8 45 p m 
and q 15 p fft the colour about Ursp Mujor and Leo w ts 
a dull, faint red The aurora \va& Pot watched ifter 
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ii o’clock, but by that lime it had greatly diminished in 
brilliancy, and the sky was becoming cloudv r 

I may add that for some weeks 1 have been noting the 
sun-spot$, of whuh Intel v there have been a consider ibic 
number, and on the morning of February 9 one near the 
middle Of the sun's disc w is so large iftat 1 afurw *ro> 
saw Jt with the naked eve through smoked glass 

r a 

Dadnor, near Ross, Herefordshire, Februarv 11 

The Flight of an Elongated Shot 

Wooti) any reader of Nature kindly enlighten me on 
the following points in the throiv of projerl de* J 

{ 1 ) Whrthcr one is right in supposing th it a bullet or 
shot of the modern pointed cylindrical form, when hred it 
any angle of elevation in laruo, would piesctve the 
original directum of its axis of rotation so th it at the 
< nd of its flight its long avis would be corvid* r d h m 
dined to fls line of flight 

(3) Whi tlier a similar shot fired ihiough the a r would 
be acted upon bv i couple tending to produce roliuon 
ibout an ixis perpendicular to tht pi me of lhe irajerinrv, 
the magnitude and direction of this couple depending upon 
the form of ihi projectile ind the position of ii" tenin 
of gravitv, i zero value being possible md whether the 
effect of this couple would bt to pioduce rotation about 
an axis in the plain of the trijectorv and p< rp< ndicul ir 
to the long axis of the shot so that the point of the 
projectile would be deflt cted downwards and to the right 
or left 

(3) Whether if the lbove suppositions in c direct 111 v 
successful attempts hive been m idt to Ut t p the long ixis 
of the shot tmgontwl to its trijectorv during the whole 
course of its flight by giving it a p it tu tiler form, and 
1 crying the density of Its parts in a parlicuhr w n 

P D Sti VU1VN 

Philippohs, Or mge River Tolonv 

Tuf answer to proposition (0 is best given for (In most 
general case \ bodv protected in unv imnncr in c hi Id 
of gravity tn vacuo will move so that tlu ccntie ut griutv 
(< Ci ) describes a pur ibol 1 while the hodv mt vis ibout 
the (" (1 bo that to an ohscrvei seited at the < f* the 
bodv ivas the motion described b\ Ponisol m which the 
momenta! ellipsoid rolls on 1 fivtd plane Ihf normal to 
this plane is (he axis of rrsuhani ingul 11 momentum and 
this axis priservis 4 direction h\cd m spue whih ihe 
body moves abo \* it \\ hen this ims c omi id* s w ith 1 
principd axis the bodv appe irs to be spinung st» id 1 1 \ 
ibout the avis but t tlos r obse rv ition resells ntw iv s 
a processional md nu( chon tl motion 

lhc question in lb* limited form of proposition (1) pr< - 
supposes « bodv of perfect unnxnl svmmrtrv spun 
n curate Iv ibeut its axis but sut h 1 condition cannot be 
rt illsed m pruticc anv more ih in it is pc^iMr to bdnnco 
a pm on its point a d so ii is hotter to replace this ideal 
state of proposition (1) bv the penullminfi stiie in whuh 
the spinning hodv like i sleeping top upright his stench 
nr^s dmoM oer f ect 

With this limit ition the ixis of an rlongittd shot would 
move pinillel to itsilf on the whole if fired in 1 vacuum 
cs stated 1 it proposition (r) But if fired in air as in 

proposiiion t 2 ) a couple irises as soon as th< axis m 
oblique to the directum of^ motion tending to place the 
ixts of in rlonratcd shot broadside to its motion md it 
light angles to lhe tangent of the U^octcrv and this couple 
uting on the rotating shot will cause the avs to puces* 
ibout lhe immrnt Even in the absence of air itsN 
nnce nnd grivitv (he resulting motion is of gr** it com 
plexltv where the body is influenced bv the Stirling up 
of the surrounding medium nnd the spen d ns of 1 
figure of revolution discussed by Kir* hhoff md tlchsch 
is more complicated than the gjroscopu motion of 1 (op 
spinning in a smooth tup 

lh« pn Me n defii s analysis when gravity and air ksisi 
hup are liken Into ucount ill we rm siv I'* th ii the 
frictional drag damps the nutation md causes tht ixis of 
the shot to follow the tangent of the trip (fun verv 
closely the point cf the shot being sei n to b* slightly 
above lhe tnnaent ind to the ro'ht With 1 right h ended 
spin The conditions of proposition (3) are secured then 
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independently of any supposition or condition of shape 
and densltv of the shot, provided the spin imparted by 
ths nflfng is suitable, and that the trajectory is not curved 
too much A G Grexnwll 


The Atomid Weight of Nickel s 

In a paper on the absorption of Rdntgen rays (Journal 
dt Physique, p 653, 1901) M Benoist shows the connec- 
tion between the transparency to X-rays of elementary 
substances and the atomic weight of those substances by 
means of a curve, whkh in general exhibits a fall of 
transparency with a rise in the atomic weight of the 
absorbing substance In continuing investigations on 

secondary X-rays, Mr C A Sadler and I have found 

that by replacing Benoist ’s primary beam by secondary 
b°ams from different substances, curves are obtained 
similar to that got by using a beam direct from an \-ray 
lube, except in the region of atomic weights near to that 
of the radiator In those regions a strongly marked 
deviation occurs, showing a special transparency to the 
secondary radiation from a substance, by a sheet of the 
same substance, and a lets strongly marked abnormal 
Yransporencv of those substances with atomic weights differ- 
ing little from that of the radiator Also the nearer 6u 

the same side the atomic weight of the absorbing sub- 

stance is to that of the radiator, the greater is the devi- 
ition from the nornud transparency This effect docs not 
indicate that the secondary rays as emitted by the atoms 
of a substance are specially penetrating, but simply that 
in emerging from the interior atoms to the surface a 
selective absorption hus occurred, leaving the remainder 
specially penetrating to further lasers of the suae sub- 
stance and to a less extent to substances of neighbouring 
atomic weights This is not a property of secondarv rays 
alone, for experiments on primary beams w'htch have 
p issed through thin sheets of metal show the same effect 

In makihg such experiments on a number of metals it 
was found that the radiation from nickel was much more 
ibnormally penetrating to copper than to iron, indicating 
n proximitv of atomic weight to that of copper On the 
oilier hand, when cobalt was used as a radiator the rays 
were much more abnormally penetrating to iron thin to 
Copper, indicating that the atomic weight of cobalt is 
nearer that of iron than of copper 

The two experiments together furnish what seems to 
us to be thf strongest evidence, hased, not onl\ on 
enpiricd law but on theory, th it the atom a weight of 
nickel is not slightly less than that of cobalt (the accepted 
vakils arc N 1 587. Cr 39), but is considerably greatf r 

The evidence however, does not end here In a paper 
on setomiarv Rontgen radiation I suggested a method of 
determining atomic weights — based on the fact that the 
radiation is purely an alorrpc property — b\ graphically 
plotting the absorbability of the secondary radiation pre- 
ceding from different elements subject to \ ra\s mid the 
'forme weight of the radiator A p'riodlc cuivc was 
obtained in many portions of which the slope was so great 
that atonm weights might be obtained by interpolation 
with connifU r ible accurai \ 

Tdng a thin plate of aluminium as the absorber, the 
rel ition hdwtnn the absorbability of the rndidion ind the 
'tonne weight of the radiator was found to be nnproxi 
mtteh j linear one for a long ringe of atomic weights 
on both aides of nickel Nickel itself, however, can onlv 
hi brought into line b\ assigning it an atomic wv ight a 
little abo\* 61 Many absorbing substances have been 
used and nil give approximateh the same f value the 
maximum v trial ion in the values found fiOm these different 
eMvrinnnts being al>out o t 

1 he experimi nts on fairly good comnwnial specimens 
Indicated an atomic weight of about 61 4 To make the 
evidence more conclusive and the numerical values as 
accurate as possible — though a a per cent or 3 per cent 
impuntv could not materially affect the result-— the purest 
specimen* were used, and the Uomir weight found by two 
separate srries of observations did not differ bv more than 
about o j from the value prev louslv obtained We are 
WMIS* forced to th^ ’toncliision th it the atomic weight ofc 
rticket is about 61 3 Details of these experiments we hope 
to oubhsh sbtrliv Tuvrics G Harm \ 

t niter Jtv of Liverpool 1obru<n\ 6 
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ON HOMER JLANE'S PROBLEM OF A 
SPHERICAL GASEOUS NEBULA > 

| 1 A HIGHLY interesting problem of' . pur^ 
■**» mathematics was brought before the 
world in the American Jovm&l of Science, July, 
bv the late Mr Homer Lane* who, a* we are told by 
Mr f J J See, 1 was for many years connected 
WLth the U S Coast and Geodetic Survey at Washing- 
ton Lane's problem Is the Convective equilibrium, 
of density, of pressure, and of temperature, in a 
rotationless spherical mass of gaseous flujd, a hot iti 
us central parts, and left to itself in waveless 
quiescent e£her 

§ 2 For the full discussion of this problem we 
jnust, according to the Evolutionary philosophy of the 
physics otedead matter, try to solve it for all past and 
future time ^ But we may first, after the manner of 
Fourier, consider the gaseous globe a% being at any 
time given with any arbitrarily assumed distribution 
of temperature, subject only to the condition that It 
is unnorm throughout every spherical surface con- 
centric with the boundary \nd our subject might 
be the absolutely determinate problem finding the 
daisttv and pressure at every point ^etessary for 
dynamical equilibrium But for stabil ty of this equili- 
brium, Homer Lane assumed, rfghtly^bs I believe 
is now generally admitted, that it must be of the kind 
which two ^ears later* I called convective equilibrium 

§ 3 If the fluid globe were given with arry arbi- 
trary distribution of temperature, for example uniform 
temperature throughout, the tooling, arid consequent 
augmentation of densit) of th^ fluid at its boundary, 
by radiation into space, would immediatelv give rise 
to an instabilitv according to which some parts of 
the outermost portions of the globe would sink, and 
upward currents would conscquenth be developed in 
other portions In am real fluid, whether gaseous 
or liquid, or liquid with an atmosphere vapour 
around it this kind of automatic stirring would tend 
to go on until a condition of approximate equilibrium 
is reached, in which any poition of the fluid descend- 
ing or ascending would In ihe thermodynamic action 
involved in change of pressure, alvvavs take the tem- 
perature corresponding to its level, that is to say, its 
distant e from the centre of the globe 

§ 4 J he condition thus re iched, when heat is con- 
tinually being radiated awnv from the spherical 
boundary is not perfect equilibrium It is only art 
ipproximation to equilibrium, in which the tempeia- 
tuie md density are each approximate^ uniform at 
an\ one distance from the centre and vary slowly 
with time, the variable irregular convective Currents 
being insufficient to cause anv considerable deviation 
of the surfaces of equal densitv and temperature from 
sphericity 

§ 3 \ wrv interesting and important theorem u’as 

given bv Prof Perrv on p 252 of ]S y ATLRE for July. 
1899 according to which, for cosmienl purposes, it is 
convenient to divide gases into two species — species 
P gases for which the ratio (k) of thermal capacity, 
pressure constant to thermal capantv volume con- 

1 ' Reaearche* on rhe Physical Coaititutlon of the Heavily Bodin'’ 
Axtr Nacht , November, 1905) 

* By a giwaom flald I here menu what w commohiy called a ''perfect 
gee that Im a ga* which fulfil* two lawn —<i) Boyt* s law At conatmiU 
temperature it exert* prewure exactly In proportion to Its dendty, or In 
in versa proportion to the volume of a given homogefleout mnia of h. 
(a) A gr\cn mass of it kept at con*t*ot preemra has i|a volume trxactly 
proportional to ita temperature, according to the abmlute thermodynamic 
definition of temperature (Preston* "Theory of R«it, u Article ago) 
According to the "Kinetic Theory of Ga«es, every gaa or vapour 
approximates more and more closely t© the fn) fitment of tfltttA Iw© Tawa, 
the smaller 1* ihe proportion of the i-ura of time a in oothataf* tt> the aum 
of time* of moving approximately in straight line* between coUiAion* 

I ' On the ( onvective Equilibrium of Temperature in the AtrhOspherr n 
(Literary and Phrte*ophira| ^oc^ty of Manchester, January at, iflfie, 
re published ax Appendix L, Math end Pby* Paper*, vof Hi) 



NATURE 


February 14, 100;] 

yr - — * — 

*tatU," Jt greater than . *pectes Q, gases for which 
k 1$ tew than On (coking at the page of Nature 
referred to*, it Will be seen that Perry questioned or 
even denied the possibility of a gas of species Q His 
theorem is A finite spherical globe of gas , given 
m equUifymim with any arbitrary distribution of fern- 
fitfafatrt having isothermal surfaces spherical, has 
tees heat if the gas ts of species P, and more heat 
if of species Q, than the thermal equivalent of the 
Work which would be done by the mutual gravita* 
Uofydl attraction between all its parts, in ideal shrink* 
agt from an infinitely rare distribution of the whole 
mats to the gtoen condition of denstty 

§ 6 From this we see that if a globe of gas Q is 
given m a state of convective equilibrium, with the 
requisite heat given to it, no matter how* and left to 
itself in waveless quiescent ether, It would, through 
gradual loss of heat, immediately cease to be in 
equilibrium, and Would begin to fall inwards towards 
its centre, uhtfl m the central regions it becomes so 
dense that it ceases to obey Boyle's law, that is to 
say, ceases to be a gas then, notwithstanding 
Perry’s theorem, it can come to approximate convec- 
tive equilibrium as a cooling liquid globe surrounded 
by an atmosphere of its own vapour 

§ 7 But if, after being given as in § 6, heat be 
properly and sufficiently supplied to thd globe of Q-gas 
at its boundary, and the interior be kept stirred by 
artificial stirrers, the whole gaseous mass can be 
brought into the condition of lonvective equilibrium 
§ 8 In the course of the communication to the 
Royal Society of Edinburgh, curves were shown 
representing the distributions of density and tem- 
perature in cpnvectne equilibrium for four different 
gases, corresponding to the four values of k — • 

Gate (i) k=i% (approximately the value of k for 
the monnrpmic gases, mercury vapour according to 
Kundt and Warburg, argon, helium, neon, krypton, 
and xenon) 

Gas (2) (approxim uely the value of k for 

seven known diatomic gases, hydrogen, nitrogen, 
oxygen, carbon monoxide, nitric oxide, hydrochloric 
aud, hydrogfen bromide) * 

Gas (3) = (approximately the value of k for 

water vapour, chlorine, marsh gffs, bt online iodide, 
chlorine iodide) 

Gas (4) (approximately the v ilue of k for 

sulphur dioxide)* 

Four of these curve* agree practically with curves 
given by Homer Lane for and 1 ^ 1 $, in his 

original paper to th« * 1 merman Journal of Sctencc, 
July, 1870 

§ 9 In a communication to the Edinburgh Roval 
Society of February, 1887 “ On the Equrfibnum of a 
Gas underats own Gravitation onl>,” I indicated a 
graphical treatment of Lane s problem by successive 
quadratures, which facilitated the accurate calculation 
of numerical results, and was worked out fully for 
the case kczi% by Mr Magnus Maclean, with results 
shown in a table on p 117 of the Proceedings of the 
Royal Society of Edinburgh, vol \iv , and on p 202 
of the PM Mag , Manh 1887 The numbers in 
that table expressing temperature and density are 
represented by two of the turves now laid before the 
society The other curves represent numerical results 
calqukfted by Mr George Green, according to a 
greatly improved process which he has found, giving 
the result by step by step calculation without the aid of 
graphical eohstructions 

The mathematical interpretation of the solution for 
Perry’s critical case of and for gases of the 

Q-species, is exceedingly interesting 
The communication included fully worked out 
examples of the generul solution 4 of Lane’s problem 
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for gf&ses of class P of different total quantities and 
of different specific densities 

b ro In my communication to the Royal Society of 
Edinburgh, of February, i88jl I pointed out thit 
Homer Lane’s problem gives no approximation to the 
present condition of the sun, because of his great 
average density (1 4) This was emphasised by Prof, 
Perry in the seventh paragraph, headed “Gaseous 
Mars," of his letter to Sir Noripan Lockyer Ort "The 
I ife of a Star” (Natlrf, July 13, 1899), which contains 
the following sentence - - 

14 It seems to me that speculation on this basis of 
perfectly gaseous stuff ought to cease when the 
density of the gas at the centre of the star approaches 
o 1 or one-tenth of the density of ordinary water in 
the laboratory ” Kelvin 


TH4 PROBlbM OF THE RHOI)ESI\N 
RUINS 1 

T HE remit investigation of some of the famous- 
ruins of Rhodtsia, conducted in 1905 by Dr 
D Randall-Maclver on behalf of the British Associ- 
Uion and the Rhodes trustees, has resulted m an 
Mttlref) fresh view of their origin and age The 
hitherto generally accepted view\ that these buildings- 
were erected in verv ancient davs by a Semitic people, 
whose search for gold led them thus far afield, nas 
received a serious check Dr Maclver 's researches * 
conducted upon the lines of archaeological investi- 
gation, point to the buildings in question being of, 
comparatively recent date, not earlier, in fact, than 
late medieval tunes This result is the more striking 
when we remember that his previous reseat ches have 
been mainly arihasological, conducted chiefly n> 
Egypt,, and that, in consequence, we might expect a 
certain degree of bias in favour of retaining the ruins 
within the sphere of archaeology That a trained 
archaeologist has been unable to find evidence of high 
antiquity upon the sates investigated is at least a 
strong point in favour of his argument • 

Dr Maclver made excavations on seven sites in 
various parts of Rhodesia, these being — (1) Inyanga* 
on the Cecil Rhodes estate, sixty miles north of 
Umtali, (2) the Niekerk ruins to the north-west of 
Inyanga, (3) \ site three miles south of Umtah; 
(4) Dhlo Dhlo, in the Incisa district, (5) \anatali„ 
sixteen miles east of Dhlo Dhlo, (b) Kami, iourteen 
miles west of Buliwayo, and (7) Great 7 imbabwe, in 
the Victoria district the site which hitherto had re- 
el ived the greatest attention These sites were well 
selected as being distributed over a wide area, and, 
moreover, as differing considerably from one another 
both in general character and in special features, as 
also in the greater or less degree of elaborateness m 
their structure It nuv be remarked jit once that the 
distinctive features observable in comparing the 
different buildings are often no less remarkable than 
are the points of similarity NoAwo seem to be alike, 
and the divergent es ind specialisation render thur 
individuality very striking 
The principal questions to be determined in regard 
to these lemarkablt buildings were By what people 
and at what penod were they erected? The contro- 
vert , w Inch is still active, centres mainly upon tlie^e 
two mini points, and the older thiorv of thur 
Semitic origin and great antiquity, urged bv Miuch 
Bent, Keane, Hall, and others, is being maintumd 
steadfastly and strenuously by several authoriins 
Dr Maclver in the title of his book “ Mcdnw d 
Rhodesia, *’ has hoisted his fighting flag His umten- 

1 “ Medieval RbodwU By Dr David Hurds!! M*cJ\er Pp xvt c<> 
(London Macmillan and Co , Ltd , 1906 Jhlcc 30s net 
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lion is that none of these buildings are referable to 
an c irlicr period than mediaeval or post-medi»\al 
times Hi argues that none of the objects hitherto 
discovered m excavating within the area of the rums 
would tn recognised by an archaeologist as “ more 
thin a few centuries old, and that the objects when 
not imni(dmtelv recognisable as mediaeval import 
are of characteristically African type ” Inyanga and 
the Niekerk ruins do qot appear to have produced anv 
hut native \frican objects, and at Umtali a fragment 
of glazed stemware was the onl> foreign object found 
At the better-known sites, Ohio Ohio, Kami Nnnatali, 
md Zimbabwe a fair number of imported objicts 
have been found but here again Dr Maclver holds 
th u in no rise is there evidence of a prc-mediaeval 
antiquity As far as possible, he endeavoured in btS 
excavations to rfach the lowest strata, and to explore 
the levels winch must be contemporary with the 
e irliest portions of the walls of the buildings, orffr 
the objects found therein wire naturally considered^ by 
him of the highest importance vf 



I* ig i — China >nd Ivory and Shell Bod* found at Dhlo Ohio 
hiota Medieval Rhodesia." 

It was at Ohio Dhlo that he discovered his most 
v ilu ibli piece of evidence Ihe absence of objects of 
foreign workmanship and of known date at the 
lining i Niekerk, end Uintah sites rendered impos- 
sible tin assignmi nt of unv definite period to the 
buildings thirc, although the negative evidence mas 
be held to mdic ite the lack of foreign influence, w r hicn 
itself mav possibly be regarded as pointing to these 
sites being earlier than the others which were 
examined a vie v which is held by the author on 
structural grounds At Dhlo Dhlo, on the other 
hand numerous imported objects were found, and in 
excavating one of the platforms upon which a dwell- 
ing had been erected, ind which Dr Maclver asserts 
most positively is contemporaneous with the earliest 
portion of the building, ne came nross a piece of 
blue and white Nankin china in the unbroken cement 
jloor* of the dsvHHng Phis fragment is shown 
(No 20) in the illustration reproduced If this cement 
floor was, as he maintains erected at the same time 
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as the oldest walls of the tnaln buildup, we, must 
certainly admit the validity of his contention that the 
budding cannot antedate th$ fragment of porcelain, 
,and that the date of erection, therefore, cannot be 
pushed back beyond late mediaeval times Hu critics 
appear willing to admit the validity of his argument 
as regards Dnlo Dhlo, but they grge that the budd- 
ings on this site are relatively late, and that this 
dating will not hold good m the case of the buildings 
at Great Zimbabwe, which they regard as much 

earlier 

Dr Maclver regards the principal buddings, such 
us t he so-called 41 Llliptieal Temple M at ‘Zimbabwe, as 
being fortress-kraals, and urges that the “ Elliptical 
Temple ” itself was the fortified residence of the 
( * real Chief, or Monomotapa, whose sway extended 
oy*r an enormous area and a very extensive popula- 
tion To understand how architectural feats, such as 
the hner Rhodesian buildings at Dhlo Dhlo, NariataJi 
and Zimbabwe, can have been achieved by the pre- 
i ursors of the modern South African natives, it is 
necissnrj ter assume that in those days there was 
organisation of a far higher character than has 
obtained in recent years, organisation, under great 
chiefs whose powir and tntelhgenc* were of a ft- 
lativdy high ordir This would app&ir, from the 
Portuguese mef other records, to have been the case 
in the days of the Monomotapan empire of the Middle 
Age^ down to the close of the sixteenth century lhe 
Munomotapi, or parunount thief, mi) well have re- 
dded at Zimbabwe, and he is recorded to have had 
captains in various fortresses tlsew'here The organ- 
isation of la bout implied by the elaborate and 
dev orated stone lrchitectuie is certainly lemarkable 
more particulirlv when we compare these edifices vyith 
the results of the constructional efforts of the modern 
kafir peoples, but under an intelligent md powerful 
ruler, and under st iblc conditions of life,, /x degree 
of culture mav have been reached far higher than it 
is possibli for smalltr communities under lesSer chiefs 
to maintain It seems well within the bounds of 
probability that under si^ch conditions even the fintr 
buildings may hive been erected bv t)ie more pro- 
gressive and united precursors of the present native 
inhabitants of Rhodesia A 

Fven more remarkable in some respects, than the 
huge 4 forlified kraals ” are the ttrrace walls on tne 
Nnkerk site described bv Dr Maclver These stone- 
built walls form irregular concentric rings round the 
hills upon which the villages were situated, and 
although structurally simple, edver an enormous are i 
extending in close formation ovei a space of upwards 
of fifty square miles They do not appear to have 
been erected as supporting walls for agricultural 
terraces nor to have been connected with an lrnga 
tion system, and, in the absence of evidence to the 
contrary, one must assume that their purpose was 
defence, though one ^accepts this view somewhat 
reluctantly, for, when regarded as an elaborate system 
of defensive girdle walls, one cannot but admit that 
their practical value is hardly commensurate with 
the enormous labour expended upon them They 
recall to one’s rrtind the sementera walls of Luzon, in 
the Philippines, which also form long, irregular, 
though concentric alignments up the slopes of the 
hills, following their contours, covering, too, a very 
large extent of country In the case of the sementeras 
there are transverse walls dividing up the terraces 
into sections They are purely for agricultural pur- 
poses, and are mostly, though not all, connected with 
a wonderful system of irrigation It might be of 
use to compare the sementera system with the 
Niekerk terrace walls, on the chance of a clue to the 
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latter being- found, and it is to be hoped that an 
accurate survey may eventual J\ be made The scien- 
tific fetudy of the ruins is still in Its infant), and a 
\kst amount of work remains to b{? done \s has 
b'^en said, there are two distinct and antagonistic 
theories of their origin ft is eminently to b a desired 
that the Rhodesian authorities will m bverv wav 
encourage nay, promote, further detailed excavations 
by trained rhen of science Such a work would rt- 
dound great h to the credit of Rhodesia, and would 
be followed with the greatest interest throughout the 
scientific world It would imply the exploitation of 
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It has be n urgfd that the ruins h^ve been shorn 
b\ Dr Maclver of their romance Taking the term 
romance in its strict sense, this may be true Tor 
It gendarv uncertainty he has sought to substitute 
scientific fiuf For ill-dt fined Semitic invaders he 
offers « native indigenous people, md King Solomon 
md the Queen of Shtba he ri places with the Mono- 
mntapd How fir he is justified will be shown bv 
future investigations \t least he has presented his 
t yxe in a straightforward and lucid manner in a very 
Ht tractive and w cll-i Hus t rated book and it docs not 
appear that the problem is m any wav !<*»* fascinating 
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one of the most valuabl* scKntific assets of the 
country Dr Madver mikes out a stfong cast, but 
it is desirtble to know more preu^eh to what group 
of Bantu peoples the buildings are assign ibk 
Whence tamfc they * Many of thc/iative objects found 
art identical with those in use by thf modern Kafir 
peoples, others, on the othi r hand, show affinities 
with a north-western culture and appear almost out 
of place where found Then again the older gold 
mines themselves have hardly bi on examinrd at all 
in detail They* should \itld lnnteml of importance 
It fit further desirable to explain more fully the in- 
dividuality of the different settlements and of the 
arK of their former inhabitants to diagnose, for 
instance, the presence of yerv numerous stone 
carvings at th£ Umtah ruin, txcavatcd by C iptain 
E M Andrews m the light of their prey ailing 
absence elsewhere 
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or (( Rss worthy of u curate study for having, perhaps, 
bun transferr d from the province of archaeology to 
tit -it of ethnology 


PR Of D l MENDkLELFb 

D E \ I H Ins bien very busy of late among the army 
^of mm of scitnce, and nowhere has he been 
more activi ih in in Russia, where within the spau 
of a few weeks three of that country’s foremost 
vhtmtcal philosophers — Beilstem, MendtlceiT, and 
Menschutkin — all men of front rank and of a world 
wide reputation, have submitted themselves to the 
strict arrest of the fell sergeant \n oaurmire of 
like char uler and extent is almost unknown in the 
mnals of stienu The nearest approach to it is in 
our own history when within an intcrvd li irdlv 
greater we lost Hollaston, Aoung and Daw 
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To BeilsUmN fife md services tv* chemical stjenee 
we have already made reference, of Mensdtmtkin, 
whose death has only just been atmounced, we bone 
to speak Jater Our immediate concern is with tne 
most distinguished of the eminent triumvirate—- 
Dmitri Ivanovitsch Mendeldeff Ihe chief facts 01 
Mendcl&jITs personal history have been given in 
No xxvi of tne senes of “ Scientific Worthies,” which 
appeared in these columns so far back as 1889 
is sufficient here to recall that he was a Siberia#, 
born at Tobolsk on February 7th (N S }, 1834* He 
died, therefore, within a week of his seventy -third 
birthday He was the seventeenth and youngest child 
of Ivan Paolowitsh Mendel^elf, Director of the Gym- 
nasium at Tobolsk, who, shortly often the birth of 
his son Dmitri, betaine blind and lost his position 
Ihe family thereby became practically dependent upon 
the mother, Maria Dmitrievna Mendeleeva, a woman 
of great energy and force of character, who estab* 
lished a glass works in the town on the profits of 
which she brought up and educated her large famfiy 
The story of Mendefetff’s youth and carh struggles 
is given in the preface to hi* great work “ On Solu- 
tions,” which he dedicated to his mother’s memory 
in a passage of singular beauty md powder At the 
ige of sixteen he was sent to St Petersburg, but, 
owing to official restrictions, he was prevented trooa 
studying chemistry Under Zinin at the Lniversitv, as 
he had intended and was transferred to the Pedago^ 
gical Institute, where he came under tjhc influence of 
Woxkresenky in chemistry, and of Lenz in physic* 
Whilst at the institute hr yvrote his first paper on 
* Isomorphism,” and after serving in the Gymnasium 
at Simferopol and at Odessa he gained his Magtster 
Chcfoiat in 185b, and was made a pttrat-doient in 
tht University of St Petersburg 

At about this period he w is attricted to the special 
line of inquiry and of speculation which yyas the 
dominant md most striking feature of bis scientific 
activity, and which eventually culminated in the great 
generalisation with which ms name is inseparably 
connected It is easy to detect in these early attempts 
at tracing Tne relations between the physic il and 
chemical properties of substances and their molecular 
md atomic weights the germs of the conception 
which eventually tock shape as the Periodic Law His 
work on specific volumes was begun in 1855, and was 
continued bv him in Heidelberg, where he went in 
1850, and where he lemmned until 1861 Germany 
would appear to have exercised no permanent influ- 
ence on Mendeleetf He worked alone and seems 
to have derived nothing from personal contact with 
Bunsen and Kopp is significant of his pcfspi- 

c uity tint he should nt this time ha\e clearly appre- 
ciated and public 1\ declared his belief in the value of 
lierhardt’s work on the determination of the chemical 
molecule — at the very period in fact, when the whole 
weight of farm in autbonty was directed against the 
doctruu of the new hienth school Returning to St 
Pi tersburg, he became professor of chemistry at the 
Technologic d In>titute In i 860 he was transferred 
to the Lmvtrstiy, md in ibe>o he was appointed head 
of the Standards Depmmienr 

Mendel^eff Hgn llised his connection with the 
lniversitv b\ the publication of his “Principles of 
Chemistry ” which has pmstd through many editions 
in Russia and his been translated into Germ in and 
English It is not e i*\ to avoid speaking of this 
work in terms which say our of hyperbole Most 
treatises on chemistry owe a great deal to their 
predecessors Injjetd there is prob ibly no form of 
hte*ature whiefy $0 obviously ptocetds on strictly 
evolutionary principles But Ahndelteff s great work 
is a thing apart — something sm generis The bare 
facts of chemistry, in great r 01 less detail, are com- 
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mon to all such works! but most of thetoy tfear* 
would be classed by Lamb among the bcKto^teWch 
are r»a book*. It is pot so with MendeldjrfrV£ Pray* 
ci|>tes ” In if* insight, in its grasp dl dradfjfcnd of 
principle, in its extraordinary power of Coordinations 
in its suggestivenes*, and in its weaUhofspo9i|tetionv 
it is a booft among books, and may be read wftfjt profit 
and a pleasure occasionally tinctured with amusement 
bv every true student, no matter how old To tfitee 
who had the good fortune to know its author person- 
ally it reflects the man sg ©Very page* Even the 
footnotes are instinct with character and originality « 
Mendetecff’s u Principles * may fie said to stand in 
the same relation to the dhemisfry of the latter half 
of the nineteenth century that Dalton's “New system* 
did to the chemistry of the earlier half Each work 
was the definite and orderly presentation of the doc- 
trine and philosoohy of its author 

There is hardly a department of chemistry in which 
Mendeltfeff did not labour, at one time or other, dur- 
ing the thirty years of his activity as a teacher 
Chcmie tl miner * logy, chemical geology, and the 
chemistry of altph itic substances m turn, and appar- 
ent with equal zeal, attracted his attention It is 
to this catholicity and power of taking broad and 
comprehensive views of the operati of chemistry 
th it Mendetecff owes his eminence dfe a chemical 
philosopher But it is in the domain of physical 
chemistry that his fame as a worker chiefly rests His 
early papers on the thermal expansions of liquids 
above their boiling points up to temperatures at which 
their cohesion and Intent heats are ml, and at which 
the liquid become^ gaseous independently of pressure 
and volume, anticipated the researches of Andrews 
and were, m their turn, 1 development of the observ- 
ations of Cagmard de la Tour, Wolff and Drion 

The same faculty of perceiving the underlying bads 
of a physical generalisation is seen in the notable 
paper which ho communicated to our Chemical Society 
in the veur following his election mto that body as afn 
honorary 7 foreign member, in which he developed a 
general expression for the expansion of liquids under 
constant pressure, analogous to that \vhich expresses 
Dalton’s law of the uniformity of expansion of gases 
1 he formula Vss i + kt applies only to a so-called ideal 
gas, in like manner, Mendel^eff’s expression is to be 
regarded onlv as a first approxunation-^thftt to, as 
applicable only to ideal liquids In the case of actual 
liquids the deviations from thc*ideal form increase not 
only as the liquid approaches the point of chafi^e of 
state of aggregation, but ajso augment with diminish- 
ing density , increasing cohesion, arrd diminishing 
molecular weight just as* Mendel^eff himself showed 
th it the deviations from Dalton’s law were rented to 
the molecular weights of the erase* Subsequent 
obserwr# b\ applying van dcr Waals’s theory of the 
relation bitween pressure, \olumc, and temperature, 
h iv* shown th it the development of MendelCeff’s for- 
mula affords a simple and reads method of calculat- 
ing ihe critical temperature of bodies from their 
thermal expansions a s liquids— in other words, of 
reaching the same constant bv a method analogous 
to that employed by Mendeteeff himself to the observ- 
ation* of Kopp pnd Pierre 

Mendel^eff’s work On the relative densities of aque- 
ous solutions of alcohol takes its place As a classic 
alongside the works ofe Blagdert and Gilpin, and of 
Dnnkwatcr and Fownes in this country, and, as in 
the case of these observatiqns, has been utilised 
Continental Governments for the purposes of revenue 
Those determinations were applied by Mendeteeff to 
the elucidation of a theory of solution, and In a paper, 
also communicated to our Chemical Society, he sought 
by mems of them to reconcile Dalton’s doctrine of The 
atomic constitution of matter 1 with modern views re- 
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dissociation and the dynartucal equilibrium 
molecttlos, How f^r this attempt Will be ultimately 
successful Xu^ie alone can show Mertdeteeff had little 
sympathy with the theory of electrolytic dissociation, 
WhKh, he detlared, was not m hlirmopy with tne facts 
of observation , and was of little use in facilitating our 
comprehension of the true nature of solution Nor 
was be more predisposed towards the conception of 
electrons* although perhaps his belief m the integrity 
of the atom was hardly so fundamental as that of 
Dalton* who W'ould have gone to the stake rather than 
recant his declaration “Thou canst not split an 
atom ! 19 

The stofT of the rise and development of the Periodic 
Law is so weft known that it is unnecessary now to 
dwell upon it B) a good fortune, which some maV 
regard is evidence of predestination, Mendeleefif 
lived to see the verification qf his predictions in the 
discovery, in rapid succession, of gallium scandium, 
and germanium , and no seer ever prophesied more 
truthfully ft was the astonishing accuracy of Men- 
del£efl’s prognostications, and the apparent boldness 
and confidence with which they had been uttered, that 
profoundly oppressed the whole scientific world, and 
secured for hi* generalisation a respect and acceptance 
for which otherwise it would have had long to wait 
This generalisation is now woven into the fabric of 
modern chemistry, and is universally accepted as the 
only rational basis of classification Like many other 
great n aural truths, we are nblt, on looking back to 
discern its germs in the t^ntdtive efforts of previous 
thinkers who more or less dimly appreciated the sig- 
nificance of tha facts upon which it is based, but it is 
perfectly certain that Mcndeldeff knew nothing of 
the prior work of De (nantcourtois and of Newlinds, 
and was no more influenced by it than was Dalton by 
Richter or by the * Comparative View of the Phlogis- 
tic and Antiphlogistic Theories” of William Higgm*. 

In the memorable Faraday lecture which he gave to 
the Chemical Society in 1889, Mendekeff, with a true 
nobilitv of mind and a modestv which revealed th( 
real greatness of the man, gave adequate expression 
to his appreciation of the efforts of his predecessors 
claiming for himself only courage and intrepidity in 
placing “the whole question at such a height that its 
reflection on the facts could be clearly seen ” 

The Periodic Law has so far stood the test of expe- 
rience, and each new extension of the science is con- 
sistent with its previsions The inert gasesof the atmo- 
sphere find their place in the svstem, and the only radio- 
ictive substance the chemical properties of which have 
been sufficiently investigated has an appropriate posi 
lion among its correlated elements I11 the old days 
the followers of Stahl sought to make the conception 
of phlogiston an all-embracing doctrine Mendekeff 
anticipated these attempts as regards his own 
generalisation by showingThpl even the universal ether 
mav be included within his system In his last paper, 
published in 1902, entitled u \n \ttempt towards a 
Chemical Conception of the Fther, w he starts with the 
assumption that the ether possesses mass, and that 
H has an atomic weight many*time$ less than that of 
hydrogen, something of the order of 10- 4 when H = 1 , 
♦hat it i§ monatomic like argon and helium, and that 
by its small density and extremely rapid motion it 
permeates all matter and space The ether thus be- 
comes, not an affection of matter, but a distinct entity 
capable of being Attracted bv elements in proportion 
to the weights of their atoms, and he held that the 
phenomena of radio-activity could be explained by the 
gradual emission of this ether from such substances - 
as uranium and thorium which have the highest 
atomic weights of the elements 

The truth embodied in the 'Periodic Law has led 
many to suppose that this generalisation lends sup 
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port to, And is indeed the probf of, the validity of the 
assumption of a primordial matter Mendekteff him- 
*etfdec lined to -we that such an inference was warranted 
He saw nothing in the law inconsistent with the idea 
of the individuality of the elements, holding that until 
It could be defimteh show n that one element could be 
transformed into 'mother, or that ether and matter 
were mutually convertible the elements must be re- 
garded as distinct mtd separate entities, immutable 
and unchangeable 

* Mendekeff not unfrequently visited this country, and 
was personally kno \ n to many British chemists, to 
whom he was always welcome His tall and com- 
manding presence, Ins fine head, with its tangle of 
long, wispy white hair his expressive features, his 
guttural utterance, the Wisdom And originality of hi* 
talk, his shrewdness and sense of fun, all stamped 
him us an uncommon and strong personality, which 
lmmediatch made its presence felt in any company m 
spite of the innate modesty of the man Of wide 
liberal views, intensely national, and a great power 
in the University, Mendekeff was doubtless a thorn 
irt the side of bureaucratic Russia, and it was cur- 
rently reported that tho frequent foreign missions on 
Which he was sent wert so many covert attempts to 
keep him at irm’s-Iength 

Every scientific honour that this country could pav 
wax awarded to him, and he was profoundly touched 
"and deepl) grateful for the sympathy and appreciation 
thus exttndcd to him On the occasion of his deliver- 
ing the f aradav lecture it fell to the writer’s duty, as 
treasurer of the Chemical Society, to hand him the 
honorarium which the regulations of the society pre- 
scribe, in a small silken purse worked in the Russian 
national colours He was pleised with the purse, 
especially when he learned that it was the handiwork 
of a 1 idy among his audience, and declared that he 
would ever afterwards use it, but he tumbled the 
sovereign-, out on the table, declaring that nothing 
^ouid induce him to uciept money from a society 
which had paid him the high compliment of inviting 
him to do honour to ilu memory of Faraday in a place 
made sacred bv his labours 

T E Thorpe 


PROF \XTO\L \0 \MSCARI * 

B Y the death of Prof Anlonino M a scan on October 
18, iqo 6, solar phvsuists throughout the world, 
and more partuulirh those who were his intimates 
the ltahm observatories, have sustained a severe 
loss 

Born at Campobdlo di M uznra (Sicily) on 
December 4 1802 Mast an proceeded in due course 

to the Lmversitv of P derrno where he took the 
engineering course and obtained his degree in that 
faculty in 18*7 It v as while there that he developed 
the predilection for istronomtoal investigations, and, 
under the guidame of Prof Riccd, worked with tint 
activity and intelligent ability which were the out- 
standing features of his whole career He was later 
appointed to tho position of assistant to the Pia//i 
hound ition and thus was fortunate enough to be 
able to continue his ^ssouation with Prof Riccd- m 
association which has proved of inestimable bcivtq 
to the study of solar phvsics 

In 1842 Mascari was appointed first assistant it 
the Observatory of Catania, where the solar promin- 
ence observations, commenced by Tact him at Palermo 
in 1872 were continued ProbaWv onl\ those who 
have had to use these Italian obstt vat 10ns in dis- 
tussions of collateral phenomena ai( aw ire how wtll 
this task was performed and how much the stieme 
of solar phjsics owe', to the mdctvtig ible libours 
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and lucid exposition of Prof Kteco’s worthy suc- 
cessor This work was continued right up to the 
commencement of his last illness, ana we find>that 
the discussion of the observations for the first semester 
ol jqo 6 was carried out, and published m the 
Atinioru, by Mascari 

\ I though his chief work Jav m the province of 
solar ph\sus, Mascnn will also be remembered as a 
careful observer in other departments of astronomicui 
physics \t the Catania and Dina observatories he 
mad* careful tel' scoplc studus of various planets, 
Saturn and \enus among others During the latter 
part of i8c> 2 he noted sever il well-marked features 
on Venus, uid, from t h< ir persistence m the same 
rel itive positions on the disc he inferred that the 
short period rotation*' of the planet w is out of the 
question, thus confirming Si hiaparelh’s conilusion 
ihai thi period of rotation is equal to that of the 
planet’s revolution m its otjjit I Kihim’s obstrv- 
itions of about the same dale also confirmed this 
fact 

M iscari w is ilso an authontv on the subject of 
tht igitition of u lescopic im iges, more especially 
th it of tht sun dut iti movimcnts in the t irth’s 
atmo-qjhuc In collaboration with Signor \ 
t iv ismo ht publisht d in 1 \h uisbvt memoir on this 
subject m iqo^ discussing the observations of the 
sol ir image whuff wert tarntd out at Palermo ind 
Catmi 1 during the t\\ ent\ -three vars tSbi-icjot 

With Prof Rhco Masc irt w is instrumental in 
-carrying on the work in connection with the C atani 1 
/one of tht \strognphic (hart tnd Oilaloguc, tin 
liking- ind reduction ot a 1 irgo number of lilt requi- 
sitt photographs b ing due to lus personal 1 ibours 
In 1904 he was nominated icljomt- istrononn r it 
■C itann and took a prominent part in the admirable 
organisation and dnection of the observ itory work 
But It w is in the studv of sol ir pin sics tint M m m s 
lift -work lav, md it is in solar plnsics ih it his loss 
md thi true value of his works will be most ker nly 
ruognisrd T^us fading is ablv expressed in m 
obitu irv notice bv Prof Rkici, published m the 
1 s/rmiunnu ht iVai hru fit* u to which we are m- 
<ii bti d for some of the foregoing particulars 

W F Rolston 


/VOTES 

I uh di till c>n I uesdav of Prof H D Pelham presufi nt 
of Jrimlv College Oxford, and ( amden profi^or of 
mi if nt history in th# l mversitv, fit sixtv-one \enrx of 
age me ms a grent loss to national scholarship and aiiive 
studv Prof Pelham took a keen interest in stuniiftc 
prog ess and while a member of Hebdomadal Counul 
at Oxford he was always on the side of learning and rtf*, 
sontrh Women's aduiation in Oxford had in him a 
powerful champion, and 'somemlle College in particular 
ovud a gnat debt to him for hi*, entbuxiaxtK service on 
iK counul He did much for the promotion and manage- 
ment of the British School at Vthens and the Butish 
School at Home his it d on behalf of these institution'* 
being based on the conviction of the value of Greek rind 
Roman life and literature as a subject of scientific study 
Prof Pelham was ont of the first members of the British 
Academy 

In the course of a letter in Wednesday's Turn*, Prot 
0 B Poulton refers to the efforts which havi to be made 
in thnarcountry to ijyJgce the ofhual representatives of the 
nation to assist fhtf advancement of science In any par- 
ticulir direction Instead of seeking the best expert advice 
upon any subject in which science tan be of service, the 
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Government waits to be memorjulist*d before It can be 
stimulated into action 44 Tho disheartening distance, ,h 
Prof Poulton odds, 44 which, In this respect, separate^ 
us fronv Germany was forcibly brought to my mind af the 
mooting of the International Zoological Congress In *90* 
The fact that the German Empire is penetrated by a 
belief in the importance and the dignity of science was 
impressed upon us by the splendid reception in Berlin, bv 
our meetings in the building of the Reichstag, add by eyerv 
kind of Governmental and municipal recognition and hos- 
pitably In this rountrv unfortunately the convlr* 

non that science is of national importance is ojmoftt con- 
fined to (hat small part of the nation which includes the 
Mpientihi mi n themselves They know that the exist* rtf 
of thi 1 mpire depends upon science and that, if disusli r 
should overwhelm the island centre, it will be for want ot 
scient e Scientific men can fairly claim that there Is k\e 
of tneir (ounlrv no less than love of their subject in thi 
1 attempts to conquer indifferime md even dislike m thnsi 
who lieu th< responsibility and wti Id thi power ” 

An aurora was observed in most pirU of the United 
Kingdom last Siluidnv ivenmg, l ebruarv 0 ni^l in ntanr 
widrlv m par lied places the display is desci bet) as bung 
brilliint 1 he time of ouurrenco was ihielft between 
b p m and 11 pm and it w is accompanied by a con- 
sidtrablc m ignetic disturbanie particulars of which an 
givin bv Dr ( hre< 111 Our com spondence columns It 
is noteworthy (hit sun-spots tvt. brui unusually prominent 
ncentlv, and that it the present lime no fivvir than four 
distant t groups are visible one of whiah cun be seen with 
the Hiked eve 1 ondon and indeed, ncirlv the whole of 
thi southeast of I ngl ind win enveloped in 1 thick fog 
on Saturday evening whuh ifTrtiuullv puvinted all possi 
hilitv ot thr auroia hung si in in this part of the kingdom 
but it w is seen at Oxford Reports arc numerous from 
the north and west of Dnghnd is well as from Scot! ind 
and Ireland Manx observers give the eoloortng as vellow 
gietn rose ri d 01 purple md alludi to the flukering or 
quivering rt>s AY riling from Wimhmori Hill, Aniersham 
(Bucks) Mr \ M D ivies says that between 1030 pm 
and 11 pm he notmd that the skv was deep pink or crim- 
son in the N 1 and pdc green In the N \\ \t Intervals 
beams of light weic seen at various points, all radiating 
from some wav below the northern horizon Sometinn s 
there was also a flickering effnt, as though horizontal 
bands of light and shade rose up in quuk succession Dr 
YV N Shaw, direitor of the Meteorological Office, has 
kindly sent us a letter received bv him from Mr G A 
Clarke rhe observer at the Aberdeen University Observatory 
1 he following extract from this letter describes the chief 
characteristics of the display ^~‘ 4 I he first faint streamers 
were seen by m< a few minutes before 6 p in directed 
from N N \V tow irds the zenith About thirty minutes 
later these had increased in brilliant), while an extended 
difTust greenish glow was* visible in the N E, apd a faint 
white bond crossed the zenith from F N D to W S W 
I his bind rapidly increased in brightness nnd size until 
it finallv became a bright greenish-white zone girdling the 
skv from TV F to \\ S \V horizons, and between $o° 
and 6o° south of the zenith It passed right through the 
4 belt ' of Orion At (145 pm a* patch of deep red 
appeared in the north, accompanied by some very bright 
grt emsh-jellow streamers The streamers increased in 
quantify, and worked upwards toward the zevuth, while 
the band above-mentioned remained steadily ijj its position 
until after q pm Two other faint bands formed near the 
zenith, but they were merely transitory Between 7pm 
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and $pm some more- red and rosy glows were seen in 
the N W , but the prevailing colour was greenish -white 
At frequent intervals after 8 p in the sky at the zenith 
was occupied bv very rapidly moving wavy bands of pale 
wtftte, which, though rather confused In direction, yet 
seetned to possess a distinctly undulatory motion towards 
the S The streamers continued to shoot upwards with 
varying brightness, the points of maximum brilliance being 
In the N VV aftd N E , and occasionally a slight corona 
was formed overhead Probably the most noteworthy 
feature of the display was the fact that It continued from 
about i> p m until after midnight ” 

We record with regret the death of Lord Goscben on 
February 7 at seven!) -six years of age Tho deceased 
statesman’s reputation was chiefly gained in the world of 
politics, though he was well known as an author, 
nonomist, and educationist His masterly book on “ I he 
I heorc of the Foreign Exchanges” still remains the 
highest authority on the subject Another volume, *' Essays 
and Addresses on Economic Questions,” was published as 
recently as 1905 Lord Goschcn showed a keen interest 
in education il 111 itlers , he was an early promoter of uni 
v rsitv extension, and took a leading part in the move 
ment for the abolition of tests in the universities He 
wjs elected a Fellow of the Roy if Society in 1872 He 
was twice lord Rector of the University of Aberdeen, and 
orue of tin University of Ldinburgh In 1903 he w is 
elected Chancellor of Oxford University In sue cession to 
the late I urd Salisbury, an honour he enjoyed until his 
death 

Thf gold medal of the Ron al Astronomical Society was 
presented on February 8 to F’rof F VV Brown, IRS 
f->r hi '* Rf searches In the lunar i heor) ” Mr H F 
Nevvall, F R S , was elected president of the society in 
■succession to Mr \\ II Maw 

Itir Lhitnnt and Druggi*/ announces that the Paris 
Municipil Council ha* voted a credit of 3800 francs (152/) 
toward 1 monument to the late Prof Curie in the P iris 
School of PhNsics and i hemi try 

Reuifr s Agencv states (hit Major Powell Cotton has 
sent home a complete skeleton of an okapi, the skull of 
which is said to be probably one of the most remarkable 
specimens ever brought to this country In addition, there 
is a beautifully marked and perfect skin in a better con- 
dition than that now m the national collection Major 
Powell Cotton has also sent to Lngland the skin of a 
joung okapi All are now at the British Museum 

The American Geographical Society has awarded the 
Cullum mtdah for the year to Dr Robert Bell, F R b , 
chief geologist of the Geological Survey of Canada, as a 
mark of its appreciation of the great value of his extensive 
surveys and explorations during a long period This is 
the first tiifce tho medal has been presented to a geographer 
who is not a citizen of the United States, and this fact 
gives additional value to the award 

At a general meeting on January 25 of the Paris Soci£t6 
cFEncouragement pour FIndustrie nationale, the gold 
medal of economic arts for the year 1906, on which is an 
effigy of Ampere, was awarded to M d'Arsonval for his 
Investigations in electricity The society awards every 
vear on the recommendation of one of the six committees 
of the council, a gold medal carrying the likeness of some 
leader distinguished in science or art, to the authors — 
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French yr foreign — of works which have exercised the 
greatest influence on the progress of French industry during 
the six years preceding the award 

When attentiqn was directed last summer to the 
threatened danger to the continued effii tenev of the Roval 
Observatory , Greenwich, likely to be caused by the London 
County Council electrical generating station erected half 
a mile due north of the observatory (Nature, June 28 
1906, vol Ixxiv , p 200), a special committee was appointed 
by tho Admiralty to inquire into the working of tho station 
I he committee, which consisted of Lord Rosse, represent- 
ing the Royal Observatory, Prof J A Fwing, representing 
the Admiralty, and Sir Benjamin Biker, representing the 
Council, has now issued its report and the conclusions 
arrived at are contained in the following recommend 
atlons — (a) 1 he question, both as reg irds effects of vibr i- 
tion and obstruction through chimnejs or discharge from 
chimneys lo be further nviewid ifur, sa\ two vears bv 
which time experience should be obtained with the second 
portion of the st uion at work (?>) The gineratmg plant for * 
the second poriion to be turbines, whuh, as well a*, t h< 
dvnamos, must be of a perfeitly balanced type such 
has been proved by trial not to imisi vibrtlion (c) An 
undertaking to be obt lined that whrn the plant in the 
second portion is available for use the reciproi Hing 
1 ngtnrs of the first portion shill nol in ordm irv iinuni- 
stances be used after 10 p in , md their use shall be 
restruUd as fir as possible after 8 p m (J) The two 

< himnoys of the second portion at present incomplete, to 
be not higher thin 204 ft< t allow Ordninw d Hum 
(1) The distharge of giscs both from these and from the 
existing chimneys not to b( mubriilly hotter than the dis- 
< hurge is now fiom the existing ihimn<\s — ntmtlv about 
250° F (/) No further extension of the station to b< m ide 
bevond the 20000 kdow itts now lonlempIafMl in the 
tquipnient of tin second portion 

1 HE annual dinm r of tin studints* union of the I ondmi 
School of Economics took pine on I ebruarv 0 Mi 
Haldane, in proposing the toast of the school said that 
idealism is the source of power in religion, in war in 
science in organisation end th< I ondon School of 
Economics owes its strength and vitality to-day to the f it t 
that it was founded l>\ nirn who bclhved in large concep- 
tions and who put them into execution without looking 
to the consequences Modern applied economics penetratrs 
into every sphere of public life The result is that the 
work of such a school as this is not merely to teach but 
to train The Chinese ^limster, responding, through his 
interpreter, to the toast of 41 The Visitor#,*' said when he 
came to this country, three years ago, there was only a 
handful of Chinese students htrt, but now there are more 
than ten students in the University of London alone and 
more than 100 in the whole of Great Britain Chines 
civilisation, he continued, can boast of the three greatest 
inventions which have revolutionised the whole world — 
printing, gunpowder, and the mariner’s compass Wi ha\< 
improved those inventions with our Western skill and 
hav£ gradually built up what may be roughlv calhd modern 
science It is now the turn of the Chinese, he remarked to 
learn modern science from ug, and with their Eastern ‘•kill 
to build up the science 6f the future Dr Nansen, who also 
responded, said there has been a remarkable rapprocht- 
rnent between science and practical life as the centuries 
have marched on If we go back some tcnturies we hnd 
science living its life to itself without being in touch with 
practical life at all, but as time passed on science became 
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the leading energy of modern society lo-duy po nation 
hope to have anv success which has not adapted science 
to its own Me The necessity of adapting scientific methods 
to practK d life has become more and more imperative, 
and it is in fact, (he sc< ret oi success *of any nation to 
understand the scientific method oi organisation thoroughly 

1 me October (1906) issue of live Proceedings of the 
Philadelphia Academy contains the second instalment of 
a paper by Mr H W howler on heterognathous fishes 
(Astyanax and it? allies) One new’ species is made the 
tyjpe of a new g( nys, while several previously known forms 
are referred to new subgenera 

lim third ind fourth parts (issued together) of the 
eighty -fifth volume of the Aettsckrift fur wtssenschafthcJiL 
/oologic appeal solely to specialists, the early stages in the 
development of the ovum in the hedgehog and the form- 
ation of the primitive streak in the yolk of the tern 
forming the subject of two articles, while the third is 
dcvuhd to the turbellari in worms of the Berhese Obcr 
land 

n To the January number of the Entomologist's Monthly 
Magazine Loid Walsingham contributes a further instil- 
ment of his account of Algerian Microlepidoptera, mainlv 
based on specimens in his own collection, while In both 
the January and the February issues the lion Charles 
Roths hlld describes new British flea* A new Imtein-fly 
(l ulgoridje) inhaling bamboos at Daruling in ^uch 
numbers as to be termed “ a pest ” forms the subject of 
a note by Mr VV L Dist mt in the earlier of the two 
numbers 

Iv No 1505 of the Proceedings of the U S National 
Museum (vol xx\u , p 0 Mr W M Lvon describes ind 
figures n specimen referred to the typical race of the 
bonte-quagga (Equus ijur^hdh) now ncirly', if not com- 
pletely, extinct It u is purthasH in from Me srs 

Barnum, Bade 1 , and Hutchinson and is now mounted in 
the National Museum In some details of colouring it 
differs from the type-specimen figured by Oray, and in 
this rcbpca conus nearer to one in the Bristol Museum 
No 1^02 of the same publication is devoted to «n icmunt, 
bv Mr Lyon of mammals front Butum Island, Rhio 
Archipelago while in No 1503 Messrs Eigcnmann md 
Bf in discuss n collection of \m uomtin fishes* 

Ur hnvt received a separate copy of a piper bv Mr 
<' M Ihonisnn on the m irine hsh-hatcfrurv and bio- 
logical station at Portobeilo, ortgmally published in the 
Transactions of (he New Zeaflmd Institute for 1005 
Speu d ittmtion is it appe irs, being directed to the life* 
iiistory of the more important New Zealand food-fishes 
many of which have unfortunately, usurped names— such 
as brill, flounder, sole and lemon sole — properly periam 
mg to European species borne tears ago an attempt was 
nvtde to introduce the European lobster into New Zealand 
waters, but without smcrs» \t the date of writing the 
author states that arrangements were being made for a 
fresh consignment of these crustaceans which it was pro- 
posed to introduce mto situations better suited to their 
icquiremenl* 

AccOkoino to Fisheries, Ireland, $c\ ln\Fst , 1905, No 8, 
1907 ^t\ his, bv thc'pvav, being the unsatisfactory abbrevi- 
ation given of fto exceedingly cumbrous and inconvenient 
(file), the seu»on\ 1905-0 was a most ^ucressful one as 
regards the kjtchhi^ of salmon and trout, the total out- 
put being h,#-i7»75 ( \ salmon ^2 000 white trout, and 
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381,000 brown trout fry, the last estimate being, 
probably far below the actual output As regards salmon 
fry the output cueeds the previous record season by 
about one million, this excellent result being, as utufrt, 
mainly due to the hatching stations at Lismora awLtflwIk- 
castle Although no record is giv^n (being probafefy 
impossible to obtain) as to the percentage of thllt fry which 
attains maturity, it seem* hkelv that something has been 
done to increase this* percentage by tlfce greater attention 
now paid to the proper planting of the- fry Recent 
observations have thown that botj^ salmon and trowt fry 
require food at an earlier stage (long before the absorp* 
tlon of the yolk-sac) when artificially hatched than when 
naturally reared, and It appears that hitherto the import- 
ance of transferring the alcvins mto suitable waters so 
soon as they requite adventitious nutriment has not been 
sufficiently recognised ' 

Thb Bulletin of the Johns Hopkins Hospital for 

January (xwn No 190) contains an interesting article 

by Mr \ \V Meyer on some characteristics of the 

medicine in Shakespeare, with a useful blbhogrqpby 

v & 

Tnrt Sanitary Maritime and Quarantine Council of' 
Egypt hos published a volume of scientific reports by the 
members of its medical staff, and edited bv the president, 
Dr Ruffer It includes several valuable papers on cholera 
vibrios and the diagnosis of cholera, on agglutinins, hsemo 
lylic and hcemosozic sera, nephritis file 

The papers in the Journal of Anatomy and Physiology 
for January (vli , part 11 ) are of a technical nature 
Among others, Mr D F Derrv describes certain pre- 
dynastu Egyptian tibme showing flattening for which it 

difficult to account Prof Sv miners writes on accefsorv 
coronurv arteries and Dr 7 lewis discusses the inter- 
pretation of sphvgmographli tr icings 

A \aiuaiilf bulletin, lompiled bv Dr O F White, and 
entitled “Ihe Bacteria of the \piarv with Special Refer- 
ence to Bee Diseases ” has been received (technical series. 
No 14, l T S Department of \gnculture Bureau of Entom- 
ology) It summarises the vharacters of various bacteria 
which have been isolated both from normal and from 
abnormal bees In America, “ foul brood M appears to be 
a disease diffesent from the Furopean one and to be du<* 
to i bacilfus (B larvae) distinct from the B alvet of 
C heshire and Cheyne 

Wf have received a reprint of an article by Mr P D; 
Straihan on unduiant (Mediterranean) feVer in South 
Africa, showing that this disease j$ widely distributed in 
that part of (he world The majority of those who had 
sufficed from the fever used gouts* milk, and in seyeral 
instances the blood and milk of some 0/ the goats agglu 
tinated the M tnchtensis Ihe researthes of the Mediter- 
ranean Fever Commission have shown that m#Maltft the 
govts are frequently infected and transmit the microbe 'in 
their milk and Mr Strarhnn’s investigations in South 
Africa thus help to strengthen the view that the disease 
is mainly convc\ed to man by the milk cf infected goats 

Lnder the title of “Competition in the Production of 
Raw Silk Mr S I to has written u valuable treatise on 
Ihe taanomus of the silk ipduslrv, published as vol it , 
p\rt lv of the Journal of the AgruulturaJ College, 
Sapporo, Japan Commencing with the early records of 
cultivation in China and *ts subsequent e\tens$pn to othet 
countries, th* writer proceeds to contrast the condition* 



NATURE 


377 


' iheBRUARY 14, 1907J 


tb* Industry m China, J^pan, and south European 
countries FfnaUv, ho offers some pertlnmu remarks as 
tbfuiitfe production and the directions in which improve- 
moms rAay be effected 

A« hrt instance of a superstition connected with the 
mo6n , t phases, E P Stebbing refers m the India* 
Forester (November^ 1906) to a popular Idea among the 
natives of India that bamboos should not be felled when 
the moon is full on account of the increased danger 
of attack by boring beetles While, as uMtal, the argu- 
ment Is unsound, there would appear to be a germ of 
truth In the superstition, as experiments, inconclusive, u 
is true, tend to show that the beetles attack bamboos 
stacked io the shade in preference to those placed in full 
Ught ; but with regard ^to the wider question of felling 
bamboo*, there is more reason for believing that this is 
best performed during months in the cold season when 
the beetle* do not appear on the wing 

The annual report for 1905-6 of'the Agricultural Depart 
ment, Jamaica, has arrived at a time when the svmpathy 
and assistance of the s mother country and many of the 
colonies is extended to the inhabitants of that 

island After suffering from a severe hurricane in 1903, 
agricultural industries were again expanding and the 
director of the public gardens and plantations in his re 
port records a large increase in the export of bananas, 
citrufl fruits, cocoa, and coJfee Reference is made to 
dial plots of ^tobacco ut Hope Fxperunent Station and 
experiment* with cassava, showing that the tubers grown 
for starch provide a servu cable crop for poor soils Date- 
pdni suckers and kahr plum plants, Harpephyllum 
coffrum arts the latest introductions Dr H H Cousins 
refers In his report to the investigation of the rum industry 
is the chief line of chemical work 

The beeember (iqofi) number of the Journal of the 
Ro\at Horticultural Sonet) contains an account of 
chrtsanrhenium cultivation in Japan, bv Mr \ H lyashi, 
describing the favourite varieties, the profereme of the 
Japanese for light and artistic Mowers is well shown m 
the types chosen for illustration Even more charicter- 
Htic are the various effects that are obtained bv careful 
nnd pre-cohfddcred treatment, suih as ^topping stem and 
branches m succession until as man) as a thousand 
flowers art produced on a single plant The same writer 
communicates an account of plants grown in Japan for 
tlHr edible products in which it is noted that the Japanese 
cultivate tiger lily bulbs for food, but grow cherrv 
trees mainly foi show Mr R H Farrer expresses 
in English opinion on Japanese Mowers and among the 
hst of suggested plants alludes to the beauties of Rhodo- 
dendron dtlatatum, Ltthospermum irythrpxylon Schizo 
todoft soUUmeUdtdes and Ins graaltpes , but owing to the 
difference in soil and climate it is doubtful whether thesf 
plants can be successful!* cultivated in the British Isles 

At the Ceylon Rubber Exhibition it was suggested b\ 
Dr J C Willis that, instead of, as at present dn ing 
the plantation rubber until it only contains about o 5 per 
cent of moisture, it might be advisable to block it in the 
\v*t, freshly coagulated condition Fxptrimenls with this 
object were ut once carried out b> Mr ,Kelw'ay Bambei 
the Ceylon Government chemist He prepared the rubber 
with creosote (to prevent dec n and mould) and blocked it 
at once, getting blocks containing about q per cent of 
wafer# These sold in I-ondon for 5s (id per lb against 
yd to js 9 d for Ihe ordinary c^ry Cevlon rubber, thus 
rcallv getting a much better priie \ circular (Circulir 
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and Agricultural Journal of the Royal Botanic Gardens, 
Fentdeiuy*, vol 11 , No 1) been lately issued dealing 
with thl* matter, and it would seem likely that the old 
Way of making dry biscuits or sheet* will soon be extinct 

TH» Geological Purvey of Queensland has Issued an 
interesting report (Publication No 201) on Black Ridge, 
Clermont, by Mr Lionel C Ball The Black Ridge and 
the country »q>rthward* Is at present the mainstav of 
mining in tfie district The plateau is covered with basalt, 
which is underlain by Coal measures and auriferous de- 
posits, the gold occurring in the lowermost portion of the 
basal conglomerate of the Cool-measures It Is believed 
that the gold was brought in by the same percolating 
waters that carried the cementing material of the con- 
glomerate, and that it was precipitated by hydrogen 
sulphide Carbonaceous matter and pyrites do not appear 
to have been the precipitnnls In another Publication 
(No 205) Mr Ball describes the Oak* View gold mines 
near Rockhampton, and the mines of the Talgai and 
Thane’s Creek goldfields 

The last issue of the Central contains 1 most interest- 
ing article, bv Mr Maurice Solomon, on cirbon making 
and it is especial!* valuable from the fact that Mr Solomon 
is able, from person d knowledge, to describe the processes 
emploved in the only British carbon manufictory whuh 
has ever produced carbons of satisfactory quality Mr 
Solomon gives comparative t ibles of tests on carbons, and 
voltage records for the same The comparisons are based 
on tests made bv the \ahon d Physical Laboratorv 

The Electrtrnl Rivieiv for 1 ebruarv 8 contains a de- 
scription of the radio telegrnph installation for signalling 
across the Wash which has recenlh been completed bv the 
Amalgamated Radio-Telegraph Company for the Post Office 
Ihe plant is installed it Hunstanton in Norfolk and Skrg 
ness, in I incolnshire in boih instances at the coastguard 
stations, being operated bv coastguard officers appointed 
by the Adnur lit* 1 lie install ition js prunarilv for ioast 
communication but will be usid bv the Post Office for ex- 
perimental work Th» mast is of the special design which 
is as vet confined to t H« Dc Torest svslcm, being composed 
of rectangular biutks of timber bolt* d together, and is 
120 Jp' t in height The aeriil consists of six 7 20 tinned 
copper wires and is so trringtd as to lie rcadilv lowcied 
or raised Illustrations an given showing the general 
vimv of the radio telegraph station and di grams showing 
the construction of the m ist aeri d connections, sending 
and receiving omul® an dso interesting The working 
of the Wash instillation commenced on December i, iqofi 
and has been most *uc cesdul 1 speed of about thirty fi\< 
words per minute lining b c cn obt lined in the elcctrolvtic 
ruciver and telephone circuit 

In the Jamnrv number of the Journal d c Phvstque an 
interesting irmle an m ignelic detector* and the action 
of Hectru oscdl itions is contributed bv M Ch Maurun 
Ihe author comments on the very complex md apparentlv 
contradictor* results obtained b) the recent experiments 
of various invfstig itois with magnetic detectors In tin 
Inst part of his piper M Muuram shows (a) that when- 
ever clccli 1 oscillations ict on magnetism under given 
conditions ihe result c in be foretold, (M on what th< 
rc sulr depends In the second part he deals with m ig 
netic detM curs on which it is possible to note the n H< n 
of * If c 1 1 u oil illations with regard to hwcrrsi- in 1 k 
volving held Ho refers frr his conclusions to a previous 
a 1 tic le of his m the Journal dt Phv^njut (June 17 iqoO) m 
whuh he mentions the works of MM bero^i ITnzi and 
Mai, and to subsequent experma nis m id* bv himself 
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In an illustrated article on “ Keci nt Progress in Wire- 
Irsg Telephony,” by Prof Fessenden, in the Scientific 
I wertcan of January 19, an account appears of a public 
d* monstration given by the National Flectrjc Signalling 
Company at its Brant Rock and Plymouth stations, which 
ne approximately eleven mties apart During the demon- 
stration, not only speech, but Also phonographic talking 
mords and music were transmuted, and wfre all success- 
futlv received with perfect clearness and distinctness No 
< xtrineous noises of any kind were heard in the receiver, 
ihe wireless telephone b*mg so far in advanto on the 
usual wire lines ihe National Electric Signalling Com- 
ply has for sonu years past been working on various 
df vices to get rid of the extraneous noises which have until 
lately attended any system of wireless telephony In the 
recent demonstration a specially designed dynamo was 
u->ed in these tests capable of giving 8o,r>oo alternations 
p r second, but the usual number employed is from 50000 
to f >0,000 It is claimed that, as developed at present, the 
Mstem is capable of maintaining communication between 
^hips 100 to J50 miles apart, and wireless telephone 

tm -.sages are now being printed on their reception at the 
men mg station A new telephone relay is said to have 
been invented for use in connot tion with the above system 
of wireless telephony and a diagram of lonnmtions for 
ih^ for talking between local exchanges is given, but no 
<lf (mis of the relay itself are published We can only 

hope that a fuller account of these experiments will shortly 
ippear, and that further improve nienis will follow which 
combined with the recent work of Mr Foulsen rind lVoL 
*>J ibv will make wirdcss idephony of practical value 

Messrs Rfuman, Ltd, hive pubhshrd a translation, by 
Mr H W Arnut, of the fifth German edition of Prof 
\ugust Ford’s “ Hypnotism or Suggestion and I\ v <ho- 
therapv ” The book is described in a subtitle is “ \ 

Studv of the Psvchologiral, Psycho physiological and 

1 hr np n uhc Aspects of Hypnotism ” imi its price is 7 s bd 

\ tkansmtjon, bv Mr r Iegge, of Or Lust.ve 
h Bonn ■ I/Evolutmn de J< MituVe” has been published 
bv the Walter Scott Publishing C o , Ltd The original 
volume wax reviewed at lenglh m our issue of September 
21 1905 (vol l\\it , No 187}), and reference imv bo 

mtde to that notice for Information ns to the subjects 
d»Hlt with by the author 

Ikwemfrs to the East will welcome the new guide- 
book by Mr A G PI Up, which Mr Ldward Stanford has 
publish* d for the Norddeulichcr Llovd Company of 
Bremen, under the title ‘A Cruise through Eastern Seas 
being 1 Traveller’s Guide to the Principal Objects of 
Inti rest m the Km; Fast ” The volume with its profusion 
of illustrations und its interesting text, should soon become 
popular its prae is 6* 

OUR ASTRONOMICAL COLUMN 
The 1 RtxcH Fairs* Expedition — From a message pub- 
bxhed m No 5 0 q« 7 > of the Comptes rendu* we learn 
that the 1 rjnch rUipse expedition under the direction of 
M Milan Shfdnik was unsuccessful owing to the fact 
that the skv was covered with clouds during the whole 
edipse It would thus ippear (hit none of the official 
< xpeditions dispatched from Furope for this eclipse 
(brained any photographs for, H s we noted previously, the 
German and Russian obsfrvers were equally unsuccessful 
Tub Spectroscopic Binary o I fonis - — An Interesting 
disrupt on of the of o looms is published in No 

4151 of the Astronomnche Nachnchten by Herr W 
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ZurheUen The discussion is bused on observations made 
with the spectrograph of the Bonn ObseKatory during 
April, 1905, und April, The results obtained f?om 

numerous lines of each of twelve plates measured aregiVfcn 
separately* and then discussed as a whole Ihe apparent 
aemi-oxis of the relative path of the two components is 
found to be 0 15884 of the sun’s distance, whilst the masses 
of the components relative to the son’s mfcss are 1 $58 and 
1 185 rapectivelv 

Stars with Variable Sadial Velocities — I ick Observ- 
atory Bulletin No 107 contains a number of radial-velocity 
results obtained at the Lick Observatory and bv the D O 
Mills expedition to the southern hemisphere The former 
set includes the discovery of eight spectroscopic binaries, 
the latter the discovery of fohr 

The radial velocity of Antares is also discussed In the 
same bulletin A comparison of the earlier with the more 
recent spectrograms of this star afforded 0 strong indica- 
tion of variable velocity, which has been confirmed by new 
observations and the re-meaburement of the old plates 
A hunt superimposed spectrum is indicated on some of 
the plates, but this is supposed to be due lo the telescopic 
companion 0/ Antims 

Fmc Rfcent Maximum of Mira “In the hebruiry 
number of Knowledge and kii etihfic News Mr P M 
Rvvos discusses a mimbrr of magnitude ofrserv ations of 
Mira made during the rise to maximum brightness which 
took place in the latter part of 1006 X|ie obset vation it 
results, obtained on forty -two days tx tween July to 1906 
and January to, 1007 showed that the magnitude on thu 
former date was ibout 90, whereas by October 17 it had 
readied 70 \ more rapid rise in brightness then set in, 

so thit by Dt camber 2 the second magnitude \v is lttained, 
that is to siy, die light was increased about one hundred- 
fold in less than h ft v davs 1 or the ninetM n da\s between 
Oclober 26 and November 14 the rise in bnghtncss ins 
particularly abrupt, the star passing from the sixth to 
the third magnitude From Mr Rvyex’s itnulrs the act u it 
maximum appears to have taken place about December 10, 
1906 (J D 2417551;), when the recorded magnitude, on the 
Harvard scale, was 185 

The Uniifd States \ T AVAr Observatory — TIh report of 
the superintendent of the U S Nival Obsrrvatoiv for the 
year ending June 50, 1906 follows the usual lines of its 
predecessors Rear-Adnur il Asa \\ tlker sucretdid Rear- 
Admiral Chester dfi dirirtor in Mirth, 190O In manv 
departments the ordinary routine work: was greath hindered 
bv the preparations for the eclipse of August, 1905, and 
the absence of a number of the observers with the eclipse 
expedition The finul p'ans for a self regish ring right- 
iscension micrometer, for use with the (1-1 nch transit 
circle, hive been adopted and the instrument is being 
made Solar photographs were obtimed on ibS dftvw nnd 
showed spots and facule on all but two dai * With the 
meridmn and equatorial instruments observations of the 
normal character were made, nnd the usu il chronometer 
and time sei vices were well maintained 

Sun spots in 1905 —The results of the Greenwich 
measures of sun-spots for the year 1905 appear in No j 
vol Ixvn of the Monthly Notices (R AS] The increase 
in spotted area during the year ns compared with 1904 
wax J44 per cent , the mean dally area uqi \\n> greater 
thin that of 1883 but less than the corresponding areas 
for 1892 1893, md 1894^ Ihe increase in irea of 

the faculre was about 48 per cent The mean latitude 
of the spots during the year, about 13 0 , points to 1905 ns 
being the year of maximum in the present spot-cycb* 
although the continued preponderance of the ^potted area 
in the northern hemisphere corresponds with the condition 
obtaining some two ^ears before maximum in the two 
preceding cycles The outstanding feature of the year 1905 
was the great number of abnormally largo spots, one spot 
seen from January 29 to Frbruarv 11 exceeding in irea 
anv other spot as yet measured at Greenwich 

No xcvn of the Astronomischc Mitlctlungcn contains 
Dr WoUer’s annual fiummarv for 1905 of sun- 5 p<jt fre- 
quency and hebographic distribution with which he com- 
pares thp results obtained from the measures of magnetic 
declination 
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ITiUAN VOLCANIC ROCKS 1 

ALTHOUGH the Tertiary and Recent volcanic tract 
along the western side of the Apennines is classic 
ground to the geologist no less than to the historian, we 
still popAesg only meagre information concerning^ the many 
remarkable, and often unique, rock-types for wntch these 
.Italian volcanoes have long been famous A compsfehensive 
and connected study of a large part of the assemblage by 
a well-qualified authority is therefore peculiarly welcome 
Dr Washington has devoted much attention to the subject 
both before and since the publication, ten years ago, of 
Ilfs ** Italian Petrological Sketches " 

“ Comagmatlc region ” is synonymous with u petro- 
graphical province,” and the author’s reasons do not con- 
vince us of the necessity of abandoning a now familiar 
term The Roman region is defined as extending from 
Lake Bolsena to the Phlegraeaji Fields , and probably few 
petroIOgist* will* dissent from the proposition that Iho 
community of character* among the volcanic rocks of this 
region points to a real genetic relationship of the several 
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magma* I he author separates though somewhat doubt- 
fully the smaller 44 luscan region ” lying farther to the 
north and west, which we hope will be the subject of a 
future memoir It can scaicely be denied, however, that 
a certain community of characters unites all the Italian 
volcanic districts on this side of the Apennines (with Monte 
Vulture in the mountain-belt itself), the resemblance being 
emphasised by contrast with the rocks of the Fuganean 
Hills on the opposite side of the main orographic line 
Ihe body of the memoir before us consists of two parts 
The first is purely descriptive, the several rock tvpes being 
treated in order, succinctly but thoroughly The special 
features of this part are the quantitative element constantly 
Introduced into the minerafogical descriptions, and the 
.addition of a large number of new and carefully-madr 
<hemical analyses of the lavas The peculiarity which has 
made the region famous in petrography is the abundance 

' “The Rommn Comigmatic Region ’ By Henry S Wiuhington 
Pp vii-199 (Washington Lnrnegie liutmillort 190J ) 
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and variety of leucite-beartng rocks ihe non-leucitic types 
are for the most part of trachytic affinities, though with a 
proportion of soda lime-ftlspar which caused the author 
(in his former papers) to distinguish them under the name* 
vulsimte 'and cimimu 

The second part of the memoir, discussing the mutual 
relations of the associated rocks, is headed 44 Petrology ” 
(the first part being 44 Petrography ”) It would seem more 
convenient to use the name petrology for the whole science 
of rocks, incUiding the descriptive branch (petrography) 
ar>d the rational Ihe author gives an interesting dis- 
cussion of the facts which he has brought together, and 
touches on the genetic problems which underlie those facts 
In particular, he attempts a calculation of the average 
composition of the magmas for the several districts and 
for the whole region In the central part of the region 
all the lavas carry leucito, basic leucite-tephntes dnd 
lcucitite-s being largely prcdonnnint, while at the two 
extremities of tho region the trachytic types are in greater 
force No definite order of succession in time can be 
made out 

While taking care to make his work intelligible to thd 
ordinary petrologist, Dr Washington employs throughout 
the methods and terminology of the Quantitative Classih 
cation, of which he is joint author Ihe memoir thus 
written docs is ho claims, serve to make that system 
clearer by showing it in actual operation, and this is an 
incidental gain , but, although it is here seen at its best, 
as applied to a cognate colb ction of types, most of which 
pos<»css strongl) marked characteristics, we do not find our 
fundamental objections to the new cl issific Uion weakened 
by a closer acquaintance with it If a rigidly quantitative 
and therefore artificial, classification be desirable, which 
we do npt concede, it might be sought in the actual mineral 
composition of the lock (here estimafi d in most cases) 
rather than in the imaginary composition which is called 
the “norm ” In reading the descriptions and discussions 
it needs no very perverse fancy to construe many sentences 
as censuring Nature for departing from the 44 norm ” ui 
commending her for approximately conforming to it , ind 
this air of artificiality must somewhat discount the useful- 
ness of what is undoubtedly a very v tillable monograph 

A II 


IN V FR S ION I EUl'FRA rriUZS I OR AIR AND 
NI1ROG1 N 

'TTIE Bulletin of the Cracow Ac id< my of Sciences for 
^ December, iqofi, contains a preliminary note, hv Prof 
k Olszewski, on the determination of the temperature of 
inversion of the Joule Kelvin effect for air and for mtiogen 
when subjected to different pressun s I hi apparatus used 
was similar in principle to that adopted in iqoi in deti r- 
mining the inversion temper itun for hydiogen, but del ids 
had to be modified owing to the necessity of working at 
much higher temperatures The tilde whu h follows shows 
the invi rsmn temper dure of the gas whin allowed to 
expand from the miti il pn ssurc p (expressed in kilogram* 
per square centimetre) 1 o the prcssuri of the atmospheu 
\bove the temporatuie f i thi rum ( lenient showed a he u- 
irtg effect on expansion w'hilst below this ti mperature 1 
cooling effect w is ohsirved 
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It is si on that the inversion temperature is a continuous 
function of the pressuie, confirming the rrnnt theoretic d 
views of Witkowski and Porter The v due of the in- 
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version temperature for air, however, calculated by 
\\ itkowsld from the empirical formula of Rose-1 tines, was 
+ 360°, whilst the van der Waaft formula was found to 
require an inversion temperature of +500°, in the latter 
case, however, the calculation ta based on the assumption 
of a small difference of pressure {1 atmosphere) accom- 
panying the expansion, whilst the experimental values refer 
to expansion over a wide range of pressure The shape 
of the curve for air connecting the inversion temperature 
with the Initial pressure at which expansion occurs shows 
that below 80 atmospheres a rapid fall of the Inversion 
temperature occurs as the pressure is diminished Very 
little copling effect is therefore to be anticipated with air 
illowed to expand from pressures below 80 atmospheres , 
sudj, indeed, is actually observed to be the case, liquefac- 
tion only taking place readily in the apparatus described 
b> Prof Olszewski in 1902, so long as the initial pressure 
does not fall below this limit 


STUDENTS IN GERMAN VNl VhRSll JES 

A CCORDING to the Chetntket Zeitung , the total number 
of matriculated students in attendance at the German 
universities during the present winter semester is 45,136, 
against 44,943 last summer, and 43,39 o in the preceding 
winter, five years ago the attendance was 35,518, ten 
>ears ago 30,043, twenty years ago 37,080, and thirty 
\cars ago, that is, in the winter 1876-7, it was only 
17,457, upon which total the present number shows an 
increase of 37,679, or 159 per cent It is of more than 
passing interest to compare the number of students at the 
different universities to-day with those of thirty years 
igo — 


Berlin 

1906- 

1907 

8188 

1876- 

1877 

2490 

Munich 

55<>7 

ia8o 

Leipzig 

4466 

3036 

Bonn 

399a 

793 

Halle 

3250* 

854 

Breslau 

1961 

1219 

Gottingen 

1831 

99 t 

Freiburg 

»744 

293 

Strassburg 

1653 

707 

Heidelberg 

1603 

473 

Munster 

1533 

313 


Tubingen 

1906- 

1907 

1876- 

1877 

1522 

903 

Marburg 

1303 

382 

WUrzburg 

1407 

1028 

fena 

2275 

439 

Komgsburg 

1140 

622 

Giessen 

1097 

318 

Krlangen 

1056 

474 

Kiel 

$77 

219 

Gretfswald 

827 

468 

Rostock 

645 

156 


f he distribution of these students in the various branches 
of academic study is as follows — 


Law students 

19061907 

12215 

Art students 

10873 

Medical student* 

7035 

Mathematical and science students 

6t 16 

Evangelical theology 

2208 

Pharmaceutical students 

1S65 

Catholic theology 

1708 

Students of economic sciences and 
forestry 

1*35 

Agricultural science 

9 $S 

Dentistry * 

870 

Veterinary Science (only matriculated at 
Giesser) 

no 


1876-1877 

4835 

3874 

3374 

3009 


1518 

680 


1164 


1 55 


3 «| 


o 


Against these numbers it is to be remarked that the large 
number of applied and pure ^science students attending the 
fethmsche Hochsihulen is not included here, while the 
number of arts students is too high by nearly 1000, owing 
m the modern custom in the Prussian universities’ returns 
of including among such students those whom they place 
under the tabulation heading “ Sonstige Studienfdchor der 
philosophischrn Facultat ” 

Out of a total number of 45,136 students In attend- 
ing at German universities during the present winter half* 
M'-ir 4151, or 92 per cent, arc described as foreigners, 
igunst 8 0, 84, and 7 5 f* r cent in the preceding half- 
\( irs The absolute increase of 596 on the number for 
thff corre^pondjjfi semester of last \ear (namely, 3555) 
is almost exiltfsTvely due to an increase in the num- 
ber of Russian students, who have increased from 
ijjo to 1890 in one year Of the 3717 students belonging 

NO IQ46, VOL 75] 


— * — 

to European count rtes f 681 are from Austria, 341 from <■ 
'Switzerland 144 from England, 139 front Bulgaria, 8i from 
Roumanla, bi from Servig, £8 from Franco, 5? from 
Holland, 53 from Luxemburg. 47 fromG recce, 40 frfcro 
turkey, y from Italy, 3a from Sc&tfHnavIa,. 33 , from 
Spain, i9*from, Belgium, 9 from Portugal* and 5 fnpm 
Denmark. From America, mamjy from die United States, 
are 303 f from Asia, chiefly Japanese, 113, drom Africa, 
13 , and from Australia 6 The distribution of this foreign 
element at the universities 1$ as follows — « 

Foxalgn student* 1 Fovdfn •tWdeOtrf 


Uoivtruty 

Number 

P*r ceot ( 

University 

Number 

Paeon 

Berlin 

n $9 

*4 5 

Giessen 

84 ^ 

76 

Leipzig 

662 

14& f 

Breslau , 

77 

3*9 

MUmch 

496 

88 

Wttrsbuig 

ef , 

47 

Heidelberg 

259 

16 1 , 

Marburg 

60 * 

49 

Halle 

354 

n 3 *j 

Tubingen 

59 

3*9 

Jena 

186 

140 1 

Grelfswald 

* 43 \ 

5 * 

Gottingen 

169 

9 * 

Erlahgen 

28 

4 6 

Freiburg 

164 

94 

Roatock 

*3 

ao 

Konigsberg 

134 

11 7 1 

Kiel 

12 

1 4 

Strassburg 

96 

5 $ 

Munster 

IZ 

07 

Bonn 

88 

2 9 ■ 





These foreign students arc taking as their chief studies 4 — 
evangelical theology 185, Catholic theology, 3*, law, 580 
medicine, 1080, philosophy, languages, o* history, 951, 
mathematics and science, 714 , agi cultural sciences, 
forestry 8x^573, dentistry, 24 - M 


STANDARD ELECTRIC GLOW LAMPS 

'T'HE report of the Engineering Standards Committee on 
A the British standard specification for carbon filament 
glow lamps, which has recently been issued, is of great 
interest, more especially as it has been published at a thru 
when so many important papers and discussions on carbon 
and metallic filament lamps are occupying the attention of 
men of science and engineers The specification gives at 
the beginning a list of standards and definitions, and goc«t 
on to state what the committee has decided as to the 
tests a standard lamp shall comply with A lamp of 
13 candle-power is suggested in addition to the usual 8, 
ib, 25, and 32, and this should prove a very useful size 
although it has already been used, it has not been kept 
as a stock Jimp usually 1 he standard lamps are to b< 
divided into two classes, having a useful life of 400 and 
Roo hours respectively, and all lamps purporting to be 
British standard lamps are to be marked with the trmk* 
mark or name of manufacturer, the standard mean hori- 
zontal candle -power, the voltage, and a reference letter in 
a cirdi , which is to show which class — whether 400 or 
Roo hour* — the lamp is intended for This reference letter 
i-j we think, a mistake, as the ordinary consumer will not 
khow to what it refers, and we do not see the objection 
to marking plainly on the lamp the useful life hours The 
insulation resistance between cop and filament seems to 
us to be rather high (1000 megohms) The limits for 
mean horizontal candle-power and total watts, on the 
other hand, allow plenty of margin, but doubtless thoM 
will be reduced after the standards have come into force, 
which we understand they will do in July next At pre- 
sent, however, we do not see that the ordinary consumer 
will benefit very greatly by the Specification when it does 
come into force, for, as we pointed out a few months 
back, unless the borough councils or local authorities erect 
special testing laboratories where tests on lamps can bo 
carried out bv an expert for a very small fee, or even 
free of cost, the ordinary consumer will be in practically 
the same position as hp is at present Of course, the fact 
of lus being able to ask for a standard lamp may tend to 
make the article sold him slightly better, and with trutrv 
candle-power and consumption figures marked on, still, we 
are afraid that, from the consumer’s point of view, until 
■he can get Ms lamps tested locally, not very much 
improvement will be seen The report Is, however, of 
very great interest to those connected with that branch of 
the electric tl profession, and is cirtainly a long step 11* 
the right direction* 
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s, UNIVERSITY and educational 

INTELLIGENCE 

< Th* Government 6f the French Republic has, bv a decree 
of Minister of Public Instruction and Fine Arts, con 
ferrfcd upon Prof J Wertheimer, the principal of the 
Merchant Venturers' Technical College, Bristol, the order 
of Officer (PAcacttmie 

Dtt PonAcd Macalister, M ellow and director of medical 
Studies oT St J9hn> College, Cambridge, Linacre lecturer 
of physic, and president of the General Medical Council, 
ha« been appointed principal of the University of Glasgow 
in Succession to tho late Principal Story 

M Ljakd, Vice-Recto^ of the University of Parish has 
informed the Pari^ Municipal Council that it is the inten- 
tion of the University of London to return the visit made 
to it last year by the Pans University The representatives 
of the University of London are to arrive in Paris m the 
middle of May, and a luncheon will bo given at the H6t< l 
de Ville to the members 0/ both universities 

Mr T Oar win has been nominated to represent the 
University of Cambridge at the celebration of the two- 
hundredth anniversary of the birth of Linnaaus, to be helJ ( 
a f Upsala In May Dr Hill, Dr A Caldecott, and Mi 
D H, S C ranage have been nominated to represent tho 
University at a federal conference on education, convened 
bv the federal council of the Lrugue of the Empire, to 
be held in London on Ma\ 24 to June 1 

It would be difhcult to hnd a more useful book for 
parents selecting a school for their sons than the “ Tubhc 
School Year-book ” (Swan Sonne nschein and Co , I td 
price 3* 6d net), tin eighteenth issue of which has ju^i 
appeared Full pirticulars of ill tin* schools tepresented 
at the headmasters’ conference are given, and these are 
supplemented by rnuth useful information about preparvtory 
schools, the entrance to the professions, public cxamin 
nttons, and kindred subjects 

Wk have received from Washington copies of the reports 
of the librarian of Congress and of t hr superintendent of 
the library budding and grounds for the tme d year ending 
June 30, 1006 xhe amount expended on the libr iry during 
IQOO, exclusive of sums spent on printing and binding 
reached 117,500/ During t hi sum, vear the art accessions 
to the hbran were nearly 35,000 'The Iibrarim’s report 
gives interesting particulars of numerous bequests and gifts 
tp the library and information concerning the complete 
system of cataloguing which has been el iboraled lh( 
sec ond repoit deals with such matter', as the cost of c in 
and maintenance 

Higher education m the Unit'd St it< s continues to 
benefit by the generotitv of public-spa ited American men 
of wealth We learn from Satticc that an announcement 
has been made that Mr J D Rockefeller will endow the 
University of Chicago with boo 000/ to maintain a pension 
fund, the institution having been exclud'd from the scope 
of the Carncgtt foundation, owing to its denomination d 
control * It ip also reported th it Mr Rockefeller lws 
agreed lo give 400000/ for the endowment of a uimersitv 
for I ouisville provided a similar amount u» raised bv those 
interested in the new institution The chair of chemistry 
at the University of Pennsylvania has bern anonymously 
endowed by a gift of 20,000/ Mr S W Bowne has given 
to Syracuse University u chemical laboratory, * costing 
20,00 of Finally the paiklng interests of Chicago have 
offered to the University of Illinois the sum of 50000/ 
with which to establish in that city a veterinary college 

Mr J D Rockkfetier has given the General Education 
Board, which is designed to help educational institutions 
*>,400,000/ for the purpose of assisting the work of the 
Board throughout the country Referring to this announce 
inept, the New ^ ork correspondent of the Times remarks 
that Jhc donation 1# believed to be the largest single sum 
ever giv^ri for a philanthropic purpose So far as is 
known, Mr Rock* feller has up to the present mode don- 
ations for educational purposes amounting to a total of 

18.000. 000/ , and he 1$ believed to have given anonymously 

6.000. 000/ more The Geneial Educction Board will now 
be In a position to aid educational institutions all over the 
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Upited States No State universities share m its gifts, and 
in every case the Board endeavours to encourage institutions 
which may eventually come lo be self-supporting rather 
thap those dependent on charity for their maintenance 

The report of thp higher education subcommittee of the 
London County Council, which was adopted at a recent 
meeting of the Council, recommends that certain grants 
be made to the governors of fifty secondary schools T he 
total amount available out of the> current estimates is 
iaq,ooo/ It is estimated that 11,945/ will be required in 
respect of the building grants voted in March, 1906 The 
proposals amount to 74,825/ , of which 2355/ is for equip- 
ment Lust year the corresponding figures were 66,745/ * 
of which 3895/ was for equipment This represent^ a 
gross increase of 8080/ , of which about 6000/ may" be 
taken as the cost of the education of the increased number 
of the Council's scholars lo make the comparison 
accurate, however tins sum should be increased by 1789/, 
the amount of the grants paid last year, which for different 
reasons are not included in rhis year’s list The net in- 
crease in ud, apart from the cost of the Council's scholars, 
Is therefore under 4000/ 

Dr M W Tkav frs, FRS, who is at present making 
a tour in Indn in connection with the Tata Research 
Institute of which he is the first director, has, the Pioneer 
Mail reports expressed disappointment at the standard re- 
quired for degices m science at Indian universities In 
chemistry the courses are defective, Dr Travers finds 
few of the universities introduce quantitative practical 
couises and the theoretical courses ire haidly up to the 
intermediate standard of English universities lne lack 
of suitable students among b ichclors of scicnta will be a 
drawback to reseirch in the Tata Institute and may lead 
to a difficult situation Indi in universities have hitherto 
confined their reseirch courses to masters of arts or science 
who have received two years' special training after gradu 
dtrng The total number of test arch students in all the 
Indian universities is prob ihh considerably less than 
twenty It is < unsujiu nllv feared tint tin re may be 1 

difficulty in supplying the Tata Institute with properly 

qualified students 

ilil report ot tin Departmental C ommiltee on Educa 
non Raws, appointed in October, 1905 1 ms been pub- 
lished as a Blue-book (C d 3313) An import mt section 

of the report deals with expenditure on higher education— 
in this connection an el istic term including all forms of 
instruction other than Gemini tr\ \ summary relating 
to the rites ri quirt d in 1905 0 by county and countv 
borough councils for the purposes of higher education, 
shows that the councils of nineteen counties raised no rates 
for higher education at all md that stun county borough 
councils hid the s une unenv mbit notoriety Of the forty - 
thrn counties levwng such 1 iate sixtn n required some- 
thing under id in the pound nineteen under 2d , seven 
(including the I ondon Countv Council) less than 3d , and 
one between 3 d md 4 d Of sixty five councils of edunly 
bdroughs one (West Hun) required more thui 5 d in the 
pound, three more than 4 d but less than 5*/ , nine more 
than 3 d but It ss than 4 d six more than 2 d but less 
than Td tluitv four more than id but less than 2d , and 
twelve less then td ! he sum of 2,477327/ was devoted 
in 1904-5 to higher education of the kind explained and 
of this amount 31 5 per cent vv is raised by rates 206 pet 
tent w is received from the Board of Fducation and 
38 1 per (11H was allocated from Exchequfr contributions 
lhe report states as indeed is much lo be hoped th it 
the expcndituie of local authorities in respect of higher 
education may be expected to continue to increase in 
amount Altogether, the Blue-book provides an abundant t 
of useful information 

The fourteenth annual general meeting of the ^s«oci ition 
of Technical Institutions was held on Tebunry 8 and 9 
in London The meeting was preceded by a lumluon 
given to the members of the assOci ition hv the Cloth- 
workers’ Company Sir Horace Plunkett the president 
for 1907 delivered an address, during which lu ^aid th u 
airtohg the many admitted defects of our educitiona! 
system there is one mo<$ hopeful sign — the evening technical 
institutes, of which wfe may be justly proud It is true 
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that their very success emphasises the defectiveness of 
the present condition of things in regard to higher technical 
training J his condition is due to the difficulty of securing 
attendance at duy courses in our many excellent institu- 
tions There has been some improvement in this respect, 
but the number of students taking svstematic higher courses 
is lamentably small Sir Horace Plunkett is convinced that 
the tendency to bring the instruction in the evening tech- 
nical institutes into the closest relationship with industrial 
r< quirements will go far to secure what is admittedly one 
of the most important desiderata to~dav— the cooperation 
of employ ei* and workers It must be franklv recognised 
that the raison d'etre of the evening technical school "is 
industrial efficiency, that the apprenticeship system under 
modern industrial conditions must fail to educate the young 
worker effectively, and that the evening technical school 
must now undertake some of the teaching previously con- 
ferred in the workshop I he great usefulness of American 
technical institutions is due in a large measure to the in- 
dividual interest taken in the students, not only during 
their attendance at thi school, hut during their subsequent 
career The following pipers were read a nth. discussed — 
(he cooperation of adjacent authorities in the supply of 
higher technical education b\ Principal A P Hogg, of 
West Ham and monofichnic institutions, by Mr Charles 
H irrap of the St Bride Foundation Institute, London 


SOCIETIES AND ACADEMIES 

London 

Royal Society November 1 1906 — "The Nitnfi 

t uion of Sewage ’ By Dr G Raid Cnmnumu ited by 
Prof Lotch IRS 

The author gives an 'tec ount of certain observations he 
ricerttlv mule which point to the conclusion that by using 
fine-gram filter particles the depth of percolating filters 
may be grentlv reduced \ hlter composed of J-imh 
medium, which hnd been in constant use for thru yetrs, 
was tapped art four depths in vuch a way that samples 
«ould be collected to show the degree of purification effected 
at i-fuot intervals downwards, and the conclusions arrived 
it are based upon the malysis of numerous samples 
tollectcd during a period of about twelve months, th< de- 
livery to the filter being constant throughout and it 
rate of aoo gallons per superficial v erd As regards the 
organic matter, both in suspension and solution in the 
si ptic tmk effluent applied to the idler* the author found 
that the work of purification W'as effected at a depih of 
1 foot from the surface, leaving very little work for the 
dnper layers to accomplish 

Ihe following are the means of the more important 
figures of analyses — 


Pan* per 100 000 


! 

1 Septic . 

| Tank [ 


1 ft 

1 

i 

> ft 

1 

] ; 

3 fi 


iff 

Solids in Suspension 

— 1 

7 60 

0 

2 $, 

0 

09 

i; 

u 

0 

00 

1 ree Ammonia 

1 1 716 1 

0 

036 

0 

020 

1 0 

009 

1 0 

043 

Albuminoid Ammonia 
Oxygen absorbed in 

4 hours at 80 h 

0 340 

1 

0 

052 ; 

i° 

037 

1 0 

031 

0 

i 

027 

i 2 184 1 

0 

328 

1 0 

286 

0 

244 

t 0 

259 

Nitrous Nitrogen 

: 0000 i 

0 

003 

, 0 

007 

0 

008 

0 

002 

Nunc Nitrogen 

i 0 00 1 

2 

67 

, 1 

99 

1 1 

85 

1 

1 

99 


As regards the t ai bonuceous mailer, the oxidation 
appeared to bo equally npid for not only did the reduc- 
tion m oxygen absorbed reach practically its maximum at 
1 foot depth, but the air collected from ihe filter at 
different depths gave the following amounts of ( O, per 
1000 — 1 foot, 19^, 2 fret, 31 ^ 3 feet 200, 4 feet, 200 
As regards Ihe suspended organic solids, they are prat- 
tle ally all retained within the first foot where liquefaction 
is effected (it is suggested by u robic organisms) Tn 
confirmation of t this, the following mean figures of per- 
centage loss oh ignition of filter particles taken from 
differerff depths are jfven — 6 inches 33s, 1 foot, 099, 
3 Let, o 65 , 3 feet, O 53 r 4 feet, 0*53 
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A* regards the remarkable increase m the frpe ammonia 
m the samples from the lowest tray, it tx suggested (fiat 
the circumstance may be accounted for by a revival of 
anaerobic changes, the result of the qsphyxiatmg effect of 
* the products of combustion produced above 

Anthropological Institute, January aa.— Annual General 
meeting — Prof VV Gowland, president, in the chair — 
\ddross on the dolmens and burial mounds of the early 
emperors of Japan the PrMlttent* It is extremely prob- 
able that the Japanese obtained th* Idea of ralsihg mounds 
from the Chinese, the earliest burial mound In China 
dating from 1848 b c Little is known about the 
earliest Japanese mounds, but the later ones are always 
morn or less Jargp, and invariably contain either a sarco- 
phagus or dolmen I here is an extremely large number 
of those, mounds in Japan, and Prof * Gowland himself 
examined 406 It is of interest to note that the dolmens 
are always near the toast or m the basins of the larger 
rivers, which points to Ihe fact Lhat at the tim$ of their 
erection the Japanese only occupied these districts, the 
other parls of the country being inhabited by the prirmtiye 
aborigines — the Ainu The distribution of the early 
Imperial mounds is also of importance historically They 
Ire found in four districts, which goes to prove that at 
an rarlv date the country had no central Government, but 
that there vvete at least four independent tribe9 each 
Dccupving om of the districts where the large Imperial 
mounds me found The date of these mounds is between 
the second century b c and the fifth or s itfr of our era 
As to the mounds themselves, the. Imperil ones arc 
double, with a conical peak at one end They are all of 
very gieat size, and are terraced and moated In p T an 
they aie sun to be a combination of the square and 
uruilar y-irietus, but whether this has any significance 
is not known One interesting feature is that round each 
ten ate a series ol lerra-colta tube*— 1 “ H imwa M — about 
18 tnrhes high and 15 inches broad, arc set in rows They 
maV have been placed there for structural reasons, or thev 
may represent the wives, attendants, Ac , who formerly 
were buried with the emperor fhis practice was dis- 
continued in 2 lie, and by nn Imperii! decree terra-cott t 
figures W'tre substituted for the human victim* Many of 
these figures have been found and m some case* thev 
terminate in a “ IlaniwT ” The largest of the Imperial 
mounds are in the central provinces , Ihe largest of all is 
2000 feel long and cover* approximately art area of eightv- 
four acres ihe interment is always in the conical peak 
of the circular pari of the mounds They are, as a rul* 
entirely artifit ial but occasional!) n natural eminence ha« 
been turned to account 

Physical Society, January 25 —Prof J Perry, F R S « 
president, in the chair— Ihe strength and behaviour of 
brittle materials under combi md stress W A loobt* 

I Hr n suits described in the paper are a continuation of a 
series obtained from tests on a ductile matenal The bar- 
wort of cast iron, j-inth diameter, 30 inches between 
the bending supports, subjected to bending and twisting 
to fracture The maximum principal stress npd the maxi- 
mum shear, calculated on the assumption that (here vva> 
no yield, each varied about ^o per cent Plotting th< 
corresponding bending and twisting moments, tho point* 
lie on an ellipse, the twisting moment being about 3000 lb 
inches, and the bending moment aaoo lb inches at frac- 
ture In all cases, except that of simple bending, the 
fracture was a spiral, completed by a part making a small 
angle with the axis and invariably coming under the 
knife-edge —Recent improvements in spectrophotometers 
F Twymtn, Ihe paper deals with a form of Htifner 
spe< tropholometer designed in 1904, and consist* of two- 
parts — (A) The evaluation of the errors due to the polar 
isahon produced by the dispersion-prism and by the 
Htifner rhomb which brings about the accurate juxt 1- 
position of the two beams of light the intensities of which 
are to be compared, and the mfthod bv uhith ip the 
recently constructed instruments it is arranged for the*e 
effects to neutralise one another (B) 1 he u*>e of the 
instrument as a spertropolnrimcter by placing in the space 
between the dispersipn-prism and the second \icol the 
media the optical rotations of which it is required to 
measure 
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Chfcltongor Society, January 30 —Mr E W L Holt 
ift 1 the chair — Hisbe# captured by the Marine Biological 
Radiation’s fishery steuincr Huxley in November, 190b, 
jtf the channel entrance fiom the Bay of Biscay L W 
lyrm, The collection was chiefly interesting as pro- 
viding records of species already known from deeper water 
eg* Synaphobranchus pmnatus , and bcopelus glactalts 
S* punctatus, and 5 crocoddus Attention was also 
directed to specimens of the little-known Onus btscaytnsts 
and the recently described Ptendtum alhttt — The Deca 
pod a collected by It M S Research in the Bay of Biscay, 
1900 S W Kintpi Ihe chief interest of this collection 
was m a fine series of Actxnthephyra purpurea , which 
ranged from the length of 4 3 mm up to an adult of 
Si rom Unlike A debths, in which Conti&re has shown 
ihnt; the larva is hatched with perampods uropods, and 
pleopod't fully formed, this closely allied species leaves th* 
egg as a Zocea fhe series of larva, was fully described 
and figured, and shows a remarkable reduction at i 
certain stage of the cornea and rostrum, followed by their 
subsequent growth Other interesting captures were 
StrgGStes arcttcus, Gennadas parvus and Acartthephyra 
debdts The author also described and figured un un- 
known larva allied to turicyphus of Spence Bale 

Society of Chemical Industry (Imndon Section), 
1 m bruarv 4 — Mr R J I riswell in the ih nr Chcmic il 
composition of some motoi-ryre rubbers Dr P ffchldro- 
wltx und 1 Kay* 1 lie auihois conclude (1) that in many 
« a^es tv re trouble is directly refer ibU to chemical defects 
(such cs over or under curing unsuitability of the quality 
of the rubber, e\c*ss of miner cl matter JU ) of the rubbti 
mixings, (2) that nianufatlur* rs are by no means agreed 
as to nature and quantity of tin \urious ingredients and 
conditions of manufacture to be employed (3) th it it is 
epporent from the widely divergent results obtained in 
iome cases with tyr<s of the same size and make lh it 
the proc* ss of manufacture is not alw ay s conducted on 
uund suenlihc lines, but, on the other n md, they point 
our that some of the results of thur investigations indicate 
th it even and jonslunt qu ility may be obtaimd bv adequate 
upcrvuion of manufuture — Composition of some new 
1 rude rubbers Dr P Sehldrowltx and 1 Kayo 1 hp 
authors give the rc suits of examination of rubbers from 
the newer sources of supply, such as Ceylon, Uganda md 
Malaya, and also of a sumph of C adtllua elaslua from 
Mexico ill* results of experiments on a series of t evlon 
biscuit rubbers distinctly support the view t h it it is a 
mistake to turn out rubber in thin biscuit form, and the 
authors make some observations on the apparent natuie 
of the changes produced m rubbers prepared in this 

manner I hey also describe a modification of the Ditmar 
method of analysis of crude rubbers winch they have 
devised, and give some preliminary figuns referring to the 
n iture of thf proteids, resins and mineral nialti rs m 
some of the rubbers examined —Sources of carbon dioxide 
in the dotermin itlon of nitrogen in orgunu compounds 

bv the absolute method C Young md B Caulw«ll 

Ihe milh iri described a nodification of Thetle s apparatus 
(Annalen 1889, 233, 242) for the evolution of carbonic 

acid in an externa) gener itor Ihe design of the me rout v 
trap and sifcty tube arc novel The carbon dioxidp pro- 
duced is claimed not to contain 01 cc of air pc 1 

5 litres 

Paris 

Academy of Sclefftfs, February 4 — M^A Chauveau in 
the chair —The secret irv uinouneod to the academy the 
death Of Prof M» ndeWVff - Researches on the solar atmo 
sphere Vapours with duk linos and dusters of p irliclcs 
H Ottlendret and L d’AiambuJa A detailed account 
of the work done at the Observatory of Meudon during 
rqob wirh \arious forms of apparatus —Autopsy of the 
African elephant “ kahib ” which died on January 29 it 
the Museum hdmond t*arrlar — Determinism of the 
superiority of the energy expenditure due to the assimil- 
ation of albumtnoid foods A Chauvaau Ihe author’s 
experiments are described m del «1 Of the numerous ron- 
Huslons drawn from th* se results the most Import ml is 
that it is necessary to give up the use of the heat of 
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combustion as a guide in the theory of food — A new con- 
tribution to the study of ir\pnno*omiusU of the Upper 
Niger A Laveran \ study of a new specie* closeh 
a 1 tied to Trypanosoma dtmorphon t arising from the blood 
of an infected sheep \ dose comparison of T dimorphon 
with the new orgmisni shows that the two are not 
identical, and the name i pi caudt Is proposed for the ne w 
spec us — The ri lation bctwien falls of barometric pressure 
and the (\olution of tir« -damp in mines (j Rigourdan, 
A comparison of th* tunes of the colliery explosion* in the 
Lens and Saarhruck bisins on January zK \y j th the heights 
of the oaronwtir shows th it here as in other cas^R th** 
explosions occurred at the time of 1 ripid fill of the baro- 
meter following a long period during which the readings 
of the baromcler had been high — Prune Ro( md Bonaparte 
was elect**! 1 number in the pi ice of the 1 ite Raphael 
xBistchoffsheim — Some ne \\ v triable stars with very ripid 
variations in light intensity Jules Balllaud In the 

photography of the ( h ert of the sky th* negative let eives 
small successive displ u erm nts u mUryals of thirty 
minutt s, so that ouch si ir is represented bv three con— 
liguou* mi igf * J hi se images will be similar if the com- 
dition of l Iif skv his not c h tnged different ij it hus* 
carted, but in the litter case all ihe images will ho Recit'd 
similarly In some of the photographs obt lined it Paris 
during jqo'i sever il of lb* s» triple images \ cry c o lsidc rabfv 
in the intensity of tin images and two it U 1st of these 
cases appe 11 to bo due to yfiy ripid van U 10ns in tht 
brightness of the si ir In one instance the three mug*'* 
are respectively of m igmludes 143 13 md 127 Of ih* 
forty pi ites < \ unified this \* cr by MM \ Botnet md J 
BjjIIumI cont lining 11101 ( than >o 000 stirs only three 
other stirs h in bun found « xlubilmg this peculiirity and 
two o! th**r ar< dui to i giain of dus| on ihe pi att 
ihe quidritur*' of cur\cd surf ices /oird d« QoOcca - 
Ihe comparative study of hclues ind jm uplines 1* 
TtouealAt ind J Vlafitvai — I hr nfriclioi of compound 
gases Jules Am*r I In iiithor *\ inline* ihr pioposition 
that the refraction of i <om|>ound g is is tht sum of ihe 
refractions of tin items winch enter into the molecule 
md shows th U this pro|K>Miron holds within ihe 1 mg* ot 
experimental error —Ihe nsontncp phenomen c m th* c isi 
of tnnsformeis with open megnetu uriuit md lh* ir 
utility in the production of strong r hi tin spark* C» A 
H«mMl«ch md C Tlstot Krsonmu eft* cl* are 
generally ivoidrd in dtern ding c 11m nt circuits un mount 
of the harmful results on the msulaticm but there ere 
certuin c eses m wlmh linn is 1 consul* reble **tv entnge 
in establishing 11 son in** md on* of tin se is the piodui- 
tion of poweiful clcctuc sparks /\n account is given of 
ihe construction of 1 mil in which this resonant* cff*ct 
is utilised \ (ransftrmer of the type described is useful 
not onlv in sjm ( t rose ups , but dso in wireless til*gri]>h\ 

- Fxp rimental respirehes on dielectric *olids l^ouis 
Male I A* — An dtempt at i theory of phosphorescence end 
fluorescence J do Kowalokl A development of some 
vie\ys of Prof 1 I 1 homson on the pioduciion of light 
under ihe influence of elrc trie discharge* The theory is 
in general cgiremcnt both qu till it ively md quantitatively 
with experiment - I hr molecul ir weights of various gust * 
calculated by the m* thud of critic d densities Danu 1 
Bsrthelot R< girding the eorreetton for the compressi 
bility of \ g »s llu luthor points out that it is not a matlir 
of indifference which formul t is used for the \nrntion of 
pv This * xpn ssion his been t cken as a linear function 
of the den*Kv or of the pressure the former is <e>rr*ii 

J lie atomic w*ight of chlorine, deduced from the density 
of hydrochloric acid fails between 3S 4^4 an d 3 s 47^ tbit 
of sulphur, from sulphur dioxide, between 32 0*0 ind 32 ofu 

— J he ethyl ctlur oxide of oa-dichlorotxopropy I alcohol and 
on dibromoaeeti* ildehyde P Fr*undl*r A pulmonary 
notice indie iting Ihe line of work on which the mihor is 
engaged Some reactions of sodium nnude I ou * 
M*unier and 1 D«»parm«t Sodium imide r< ids w*(h 
ethylene bromide the products being acetylene immoni * 
end sodium bromide With chloroform the r* iction stmts 
with difficulty but once started becomes explosive 
mimoni 1 together with n mixture of sodium * blonde md 
cyanide, resulting The application of sodium amide to 
the preparation of diph* ny lben/y Uirmnc sod urn di 120- 
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amidobenzene, and the sodium dernatne of pthvl malonafe 
ie described — The composition of the plant juices extracted 
’from stems and leaves h AnHrA-^Ihe chemical com- 
position of the Koch bacillus and its binding material 
Relation with resistance to acuis Jules Au«l*Jr and Louis 
Karla, Ihc fattv matters Were extracted bv successive 
treatments with alcohol, ether and chloroform, petroleum 
ether aJorv being incapable of extracting the whole of 
these subst mces These fatt\ matters, thp protoplasm, and 
cellulose all give the Fhrhch reaction — -\utOps) of the 
African elephant “ Sahib,” which dad at the Museum on 
January 29 Mme Marie Phlaalix The death resulted, 
from an accidental chill, loading to mfl untnation of the 
lungs, there being no sign of anv chronic di&easc —A new 
view of the Blaslodimdca (ipodmmsu tuvictoules) Edouard 
O Hatton — The chain of the Puvs and the les«tr Tuvs 
Ph Qlangroavd — Note on the Palacoroic strata of ihe^ 
easGrn edge of the Central Plateau Albert Mleh«M 4 vy 
— The direction of the earlier folds in the central and 
eastern Pyrenees L^on Ssrtmnd — 1 h< age of the Eocene 
deposits of the Armoraan massif and of the Roma rone 
Jean Roume. 

Gottingen 

RoyalSoclety of Sciences —The Nachrnhtcn (physico 
mathematical section), p irt v for 190O, contains the 
following memoirs communicated to the society — 

July 28 —Questions of crVstal-phjsics, d , th** action 
of a magnetic field on the optical behaviour of pleo- 
chroitic crystals W Volfft* 

October 37 — Real and apparent M transgrcdient stratifi- 
cation M A von Kotnan --Measurements of the ionisa- 
tion and ladio activity of the air over the open sea (Atlantic 
and Pacific) 1 LlnKo, —Meteorological kite observations 
m Samoa F Link*. — iuUtwn mtegials J Thomao. 

December 8 — The hihaviour of sulphide? of the heavy 
metals in aqueous solution CLkai Wtl(«l 


DIARY OP SOCIETIES 

THURSDAY, Fkbroahy 14 

Royal Society, at 4 ■«>,*— On the Purification and Terting of Selenlqn R 
1 hrelfift.lt F R S —On the Inductive Capacity of a Sample of 

Highly Purified Selenium O U Vonwiller and W H M*»on — Inveati 
Ration of the Law of Burning of Modified Cordite Major ) H 
R \ —The Thermomignetic Anttl>o* of Meteoric and Artificial Nicker 
Irm Alloys S. W T *uhh 

RoYai I Nfi riTUTinN, at 3 —The Minute Structures of Igncom Rocks and 
their Significance Alfred Harker, F R S 

Society of Arts, at 4 30 —*lhe Practical Side of Famine in India Sir 
F redern k S P Lely KC I E 

Lomduk Institution at 6 —Scientific Method Prof H E Armstrong, 
1 Kb 

MafhsmatiCai Society, at s 30. -Groupj Helloed ty the Order of the 
( *encrator$ and ihe Order of their Commutator Prnf G A Miller — 
flnthe Reduction of the FutorHation of Binary Septaiin and^Octant to 
the S ilution of a Patlian Dr 1 Siutrt — Ort Repeated Integrals Dr 
K W Hobson -Tne Construction o' the 1 me drawn through a Given 
PJnt to meet Two Given Lino* Prof W Burnside 

FRID 4 } , Feukuakv ^5 

Royal Institution at 9 — Foramlmfera J I lister KKS 

Institution or Mechanical Enginryks, at 8 —Annual General 
Meeting 

SATURDAY Fereuary 16 

R >yal Inatiti TION.at 3 — ROntgen, Kathode, and Positive Ray* Prof 
J J Thomson KRS 

MONDAY, FEBRUARY 18 

Victoria Institute, at 4 — 1 he Spread of the European Fauna 

Prof ) Logan Loblcy 

TURSDA Y , February 19 

Rajyal Institution at 3 —The Vuual Apparatus of Man and Animals 1 
Prof William Stirling 

Royal Statisticai Society, at *, 

To logical faocfrrv, at 8 w 

Faraday Society at 8 —The Present Position and Fufure^ProepecUi of 
the Electrolytic Alkali and Bleach Industry J B C Kershaw 

Institution ok Civil Khginxkhs at 8 -ft ontin»t<i discus**) Modem 
Motor vehicle* Coi R E B Crompton C B ■* 

iYSDtrJtSDAY, February ao 

Sectary or Aet*, at 8 —Cold Storage and load Supply Hal Williams, 

Royal Mickoscomcai Society, at 8 - An Koily Cntidum of the Abbe 
ihoory L W Gordon -Some Tardigrada of the Sikkim HimaJeya 
lames |*»my -On Some RhiwpwU from the Sikkim Himalaya Diy 
Evigi.nff'Penard — tSxkihtt&n. Slides of Marine Zoological Objects lent 
by Mr Flatten. 

Roval Meteorological Society, at 7 30 ^-Report oa the Phenologlcal 
Observations for 1906 E. Mawiey —7 ho Metric System in Meteorology 
H Invmdi ^ 
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r —On Electrical Seed Testing FroC T* JfpikeAott. 
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Roval 8ooietv, 
in the Blood 

Gardner— On „ _ 

ladtnal Symmetry in phaatragaaiia Prof Percy GraofeU A^ . ,, 

Royal Institution, at 3 —Th* taihut* Sirtvottue of Igoeoos Rocil^afid 
their Significance Alfred Harker* KKS 
Chemical Society, at B 30.— The Comfit utioti or Oxyasor<N>t(m 4 uHdA 
W B Tuck — 1 he Influence of Solvents oa the Rotafioa of OptlvMty 
Active Compounds, Part ix , A Hew Geeewd Method for Siodyfeg inuar ■ 
molecular Chmnae T S Patterson and 4, Me M Ulan —The Reduction 
Prod □ cu of pnfio and para^Dimethoxy benroin ' j C. Irvine and 1 A M 
Moodic —Replacement of Halogens by Hydroryt, 1 > The Hydmtytk 
Decompoffison of H)d«T>gsn and Sodium MopccMuroscetRt^s by Water 
and by Alkali, and th#dnfiiMne* i 4 > mural Saits out he Reaction Vaioar 
u«s G Ssnter — The Reaction ofArnmoulum Salts wl h the Constituent* 
of the Soil A D Hall and C T Gimmgham 
Linn kan Society, at 8 r'-Tbe Percy Sladen Trust Expedition to tfie Indian 
Oct nn, introduction, Pert I, Ceylon to Manriilu ■* J Stanley Gardmvr> 
—Laud Nemerteons with a Note On the Distribution of too Group : R C 
Punneit —Land CruHAwans A Borradkhe — HynVaaoptera P 

Cameran —Dragon Mies F F Laidlaw — FourmU dot Saychell *> 
Admimntes, Farquhar «t Cbagos Prof A Forel — Pycnogonidas 
G If Carpenter 

I n^titution of Electrical Eng in Eras at 8 —Lecture On “Modern 
Theory of Conduction of Electricity tn Metals Prof J j Thomson, 

F R S 
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Rovai Institution, at 9 —Flame in Gas and Petrol Motors Dugald 
Clerk 

Physical Society, at 3 — ImirdbnneT Indicator Diagrams Prof Lyl* 

— Ionisation Of Gases by a Particles of Radium 1 Prof Bragg ~K Micro 
manometer B Roberts 

Institution or Civ a Enpinrkhr, at B,— Impurities In Rpfler Reed 
water, their Nature, Effect and Flireunauba b E W^ker 
S AJURD 4 Y Fburu4RY *3 

Royal Institution, at 3 — ROntgen, Kathode Ibid Po^fete Revs Prof 
J j Thomson, F R S 
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INDIAN IRhES 

Itutf&n Trees Bang an Account of Trees , Shrubs, 
Woody Climbers , Bamboos and Palms Indigenous 
or Commonly Cultivated tn the Brttish Empire By 
Sir Dietrich Brandis, KCIE, F R S Pp 
xxxiv + 767 (London Archibald Constable and 
Cfl*, Ltd , 1906 ) Price 16s net 

S IR DIETRICH BRANDIS is much to be con- 
gratulated on the completion of this very 
important work on the forest trees and shrubs of 
British India, and its appearance will be hailed with 
grftKt satisfaction by all Indian forest officers and by 
rti any others who are interested in the botany of that 
country 

The chief value of this w r ork consists in its com- 
prehensiveness as a classified and descriptive list of 
all the different kinds of trees and shrubs of actual 
or passible value to the forester The inclusion of 
species belonging to the latter category is of import- 
ance, because, as the author remarks — 

44 Quite unexpectedly a shrub, a climber, a bamboo 
or a tree ntay be found to be of considerable import- 
ance from a forester’s point of view, and he should 
then have easy means of identifying the species in 

question ’ ’ 

Moreover, the value or importance of many trees 
and shrubs is apt to vary very considerably m different 
parts of India The book will also, by reason of its 
comprehensiveness, be of great assistance as a 
basts for the preparation of local forest floras The 
“ Forest Flora of North-West and Central India,” 
which was commenced by the late Dr Lindsay 
Stewart in 1869 and completed by Sir Dietruh 
Brandis in 1874, has always been regarded as a model 
example of what a local forest flora should be If 
on this pattern a senes of such works could now be 
undertaken for the more important forest regions in 
India, the utility of the present work would be 
reaUied in the process of their preparation, and the 
difficulties in the way of identifying trees and shrubs 
would b$ greatly lessened by reason of the limited 
number of species The literature of Indian forest 
botany is very considerable, but local forest floras, 
with the exception of Gamble’s “ List of Trees, 
Shrubs and Large Climbers of the Darjiling Dis- 
trict,” Kanjilal’s 44 Forest Flora of the School Circle,” 
and Talbot’s 44 Systematic List of Trees, Shrubs, &c , 
of the Bombay Presidency,” are more or less out of 
date 

The* number of trees and shrubs described in this 
volume amounts to more than 4400, the flora of 
Ceylon not being included As this list of woody 
plants represents about onc-fourth only of the total 
number of flowering species known to occur within 
this area, some idea can be obtained of the extra- 
ordinary richness and variety of the vegetation of 
British India taken as a whole The following ex- 
tract from Sir Joseph Hooker’s most interesting 
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#i Sketch of the Flora of British India ” 1 contains a 
brief and clear explanation of the manner in which 
the main characteristic features of the vegetation 
were brought about — 

“ lhe Flora of British India is more varied than 
that of any other country of equal area in the Eastern 
hemisphere, if not on the globe This is due to its 
geographical extension, embracing so many degrees 
of latitude, temperate and tropical, and to its surface 
rising trom the level of the sea to heights above the 
limits of vegetation , to its climates varying from 
torrid to arctic, and fiom almost absolute aridity to 
a maximum of humidity, and to the immigration of 
plants from widely different bordering countries, 
notably of Chinese and Malayan on the east and 
south, of Oriental, 3 European, and African on the 
west, and of Tibetan and Siberian on the north ” 

Mr Gamble, in his M Manual of Indian Timbers,” 
estimates the total number of trees and shrubs (m- 
iluding woody climbers), which constitute the forest 
vegetation of the whole of India and Ceylon, to be 
4719 If to these were to be added the more or less 
established species introduced from other countries, 
and allowing for a certain number of shrubs and 
woody climbers which have not been included in the 
estimate, a total of 4000 species would probably be 
reached 

Some interesting remarks will be found in the in- 
troduction to Sir Dietrich Brandis’s book on the geo- 
graphical distribution of forest trees in India, a sub- 
ject which, by reason of his extensive journeys and 
practical knowledge of the country, he is full) 
qualified to deal with Other important topics are 
briefly alluded to, chiefly as bung problems requinng 
further investigation, such, for example, as the 
inomainu? wood-structure of some lands of trees and 
woody climb- rs, the tendency of certain gregarious 
species of trees to form pure forests, the periodic 
flowering of some gregarious species of bamboo and 
Strobilanthes, &c , and another subject which has 
engaged the author’s attention from time to time re- 
lates to the pioduction of permanently dwarfed trees 
and shrubs by the action of periodical jungle fires 

The facilities provided in this book for the identifi- 
cation of the species are — (1) The synopsis of 
natuial orders on pp xxv to xxxu of the introduc- 
tion As the detci nunation of the natural order is 
very frequently the most difficult part of the oper- 
ation in the attempt to identify an unknown plant, it 
would have been satisfactory if more assistance could 
inve been given by means of keys for each of the 
larger groups of orders belonging to Thalamiflorre, 
Calvufioife, Gamopetalae, and Monochlamydea? 
(2) The keys to genera and species are quite satisfac- 
tory, and will be very helpful , (3) the index to 
vernacular names on pp 723-736, and (4) the illus- 
trations, which consist of 201 figures interspersed 
throughout the book, many of these are very excel- 
lent portraits, and cannot fail to be of assistance 
towards the identification of what they represent 

The natural orders are arranged in accord ince with 
the “ Genera Plantaruip ” of Benlham and Hooker, 

1 Sec in descriptive volume of the “ Indian Empire pn the new edition 
of the ** Gazetteer of India 

3 I q the lense of Boistier s " Flora Oricntali*. 
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with one important exception, viz that the Gymno- 
spernis are placed after the Monocotyledons In re- 
gard 10 genera and species, the “ blora of British 
tndi t ” h is for the most part been followed 

1 he desci lptions of the commoner and more 
important species are printed in large type, and the 
inform ition regirding them is given in three separate 
pirignphs I he botanical n une, the references to 
other boohs, and the vernacular names occupy the 
iirNt paragr lph f the second contains the description, 
md in the third, prinicd m smaller type, will be 
found the distribution of the plant in and beyond 
India, the time of flowering, and other information 
I he botmical descriptions occupying the second para- 
graph though sometinns rather brief, are very much 
to the point There is, however, a want of unifonmtv 
in the punctuation, which tends in many inslmces 
to prevent the cssenti il points of the description from 
v itching the eye The use of n different type for 
the names of the principal organs such as ( d\\, 
corolla, stamens, ovary, &r , would have answered 
the purpose to some extent 
The order Dipltror irpactae, which contains som 
very important timber trees, and others w f hich yield 
valuible oils and it sins has bet n specially studied 
b\ the author ' In this book he dese rib s nine genera 
ind thirty-seven species Of the large family of 
Lcgummos®, fifty-one gent ra are im hided The 
mks number thirtv-seven spicies, the majority of 
which art restricted to the eastern Himalayi, Burma, 
and the Malay Peninsula, onlv seven extend to the 
western HimaUy t, and not one has been recorded 
from the western pcninsul 1 Of palms, twenty 
genera and eighty-mne sptcies are described The 
bimbiHis, whuh^constitutc a distinct tribe of the large 
and important mmily of gnsscs, have been verv 
carefully done, fourteen genen and 102 species are 
mentioned Of the Comferae, nine grnert and 
tu entwine indigenous species are described 
A serious driwhack in the get-up of this book is 
Us excessive weight Having decided to use such a 
verv he ivy piper, it might yet have been arranged to 
divide the book into two equal-sized volumes This 
would have m ide each volume so much more con- 
venient for handling than is the present book 

J I D 


4 HANDBOOK TO THE MICROSCOPF 
Ihc Principles of Microscopy, a Handbook to the 
Microscopt By Sir A E Wright, F R S Pp 
xxu + 250 (I ondon Archibald Constable and Co , 
Ltd , 190O ) Price 21s net 

T HF author of this book is a skilled pathologist, 
and, therefore , necessarily a practical m ister of 
4 he manipulation of a microscope, at least In the case 
of transparent objects lie has probably arrived at 
his views on the microscope by prolonged and varied 
practice, and by independent thought, rather than by 
studying ^he work of others He thinks the reader 
may find a grievance in the number of newly-coined 

1 3ec in Engler »nd Pranll ' Pllamoof vol Iji , part vj , also in 
Jouru Unn toe , vol xx x , p i 
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words which he employs, but in a special subject no 
one should object to technical terms, without w&icb 
science would indeed Involve circumlocution, so long 
as a new technical term is carefully defined 

Sir \ E Wright labours under heavy self-imposed 
difficulties He always seeks to avoid a mathematical 
sign, the use of which as a substitute for speelh can 
be defended, he says, “only In the case of the 
inarticulate classes of the learned ” He ignores the 
f let that speech, whether in sound or in black and 
white, is as much ugtt as mathematical expression 
is sign, and nothing like so accurate 

The reader of the book may therefore profitably 
bear in mind that the work is an exposition of 
author’s own views and explanations of results whrch 
often are unquestionably true but sometimes admit 
of doubt 

Tin book is full, very full indeed, of beautifully 
executed diagrams, but conclusions arc rather hastily 
drtwn from them, and the reader is often left to 
derive his proof from due consideration of them rather 
than from detailed fxplanation We can well under- 
stand that a beginner will not be quite ^satisfied, but 
wc recommend him to persevere, as he will certainly 
find many practical rules as to the use of condensers 
in variously illuminating microscopic objects, and 
experiments illustrating these rules in a very com- 
plete w'av, plainly d< scribed and easily executed A 
small diffraction grating is supplied with the book 

The lir^t li\f chapters are devoted to the considera- 
tion of the object, its visibility, and the differentiation 
of its det uls as depending upon its preparation in 
mounting uid st lining, and upon its illumination 
The author strongly and reasonably urges the vievk 
that it is from this side of the microscopic problem 
that important new discoveries will spring, rather 
than from improvements in technical optics To 
differential st uning he prophesies a valuable held 
work in the future 

The second part of the book tre its, in what seems 
to us an original way, of the microscope itself and of 
tin optical matters connected with it The author 
conceives the passige of light through a lens system 
as divided up into vistas composed of cones of light 
Ihc object, a small one, is at the vertex of a cone 
the b ise of u hich is the aperture of the first tens 
encountered Ihc second cone has the same bate as 
tlie first, but its vertex is in the first image The 
vista is completed at the red image, even if two lenses 
are employed before its formation We thus have the 
opening limb and the closing limb, the pole of origin 
md the terminal pole, and the waist, of a vista, intro- 
duced as technical expressions One vista may suc- 
ceed another, and we may have a catena of 4 vistas 
Thus we may have a condenser vista starting With 
the source of light and terminating at the stage, an 
objective vista beginning at the stage and ending 
between the lenses of the Huygheman eyepiece, and 
an eyepiece vista starting at the last-mentioned place 
and ending on the retina of the eye, forming a catena 
of three vistas 

This plan has the advantage of representing 
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graphically many of the properties of a train of 
lenses, especially points of magnification and aperture, 
but it must be used discreetly The author has him- 
self been betrayed into an erroneous conclusion by 
means of it If the origin of such a catena is a point 
of light, and a small opaque disc js inserted in the 
opening limb, the lane of darkness succeeding it will 
follow the same rules of formation as the cone of 
light. » e it will be a succession of cones having 
bases at the aperturts and vertices at the images 
One base is the conical projection merely of the pre- 
vious one Now Sir A F Wright is rather prone 
to overrate the resemblance between projections and 
images He calls the similitude of a candle shining 
through a small hole upon a screen an im lge A Thai 
is not the sense in which the word is tcchmcallv 
cmpk)\ed \n image is always a focussed image, 
though the quahfic ition is not invariably stated But 
the confusion of the two idea!* leads the author into 
language which cannot be interpreted otherwise, wo 
think, than as implying lint cviry detail in one aper- 
ture, s iy a fleck of dust, is rope itcd as a genuinely 
focussed image situated at succeeding apertures It 
is only i projection that takes place in such a 1 isc, 
and it would occur equally well at any plane along 
Ihe line, and when the source of light has finite 
dimensions, even this strictly defined projection will 
not occur This idea th it everything in one aperture 
is f mussed in succeeding- ipeitures leads ihf author 
to more than one conclusion which, if we read him 
aright, is not sound 

An example of error arising re illy from the neglc ct 
of the focussing idea occurs in the author s justifit 1- 
tion, for it is not a proof, of the expiession for the 
numerical aperture, in so far as it increases with the 
index of refraction of the external medium In one 
of the di igrams (p 74) the final surface of i convex 
lens is drawn as a plane, md m that case the exceniric 
ray of a convergent beam will not intersect the axis if 
it finds itself in water or in oil, at a poult so close 
to the kns as if air were the medium in which it 
emerges That is true, but it is no proof or even 
illustration of the point under consideration, which is 
the effect of the index upon the numerical aperture 
This will be manifest by supposing the lens a convex 
meniscus with the second surface concave, and the 
origin of light to be at the point which is conjugate 
to the centre of curvature of the second surface 
Fhen the light, both immediately b fore and aftc r 
encountering the fm il f ice, will be normal to it, md 
an emergent ray will intersect the axis at the same 
point whether the suriounding medium be air or 
water But the numerical aperture would still be 

affected by the medium 

The aperture question seems, indeed, a stumbling- 
block to the author He knows as well as others 
do the connection between the ridius of the false disc I 
and the numerical aperture, and he rightly defines the 
latter, but his proof of the proposition at pp no, 111, 
would make the numerical aperture proportional to 
the tangent (instead of the sine) of the semi-angle of 
the cone of light 
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The author has constructed an instrument to which 
he has given the name cikonometer, not a very happy 
one, for its object is, not to measure images generally, 
but by measuring certain images to arrive at magnify- 
ing powers The principle winch is not so new as 
the author supposes, any more than the construe ted 
instrument, is the fact that if two lenses are placed 
upon the same axis at any convenient distance apart, 
the first principal focus of one is conjugate to the 
second principfd focus of the other, and the object 
bears to the image the s unc linear proportion which 
the focal lengths of the two lenses bear one to tfie 
other Hence, if the object be of known dimensions 
and its image be measured and therefore also known, 
and if one of the focal lengths be known, the other 
is also at once determinable The actual focal length 
of an entire microscope may thus be and has been 
determined in one observation The magnifying 
power is usually taken as the number resulting from 
the division of 2^0 by the fo< d length in millimetres 
but this is m arbittary rule which presupposes that 
2^0 millimetres is the least distance of distinct vision 
which is certainly not the case universally 1 he 
author does not use the cikonometer quite logically 
In finding the focal length of a microscope his in- 
struction is, first to focus the microscope in the usu il 
way upon a stale of known dimensions situated on 
the stage, then to place the cikonometer over the tve 
end of the instrument and to read off 

lhe instruction should be first to place the eikon 
oineter in position, and then by me ms of the 
ordinary focussing irr ingonn nt of the microscope 
bring the image of the sc alt on the stage into 
position at tht scale of the cikonometer, md thin 
read ofT 

lhe author thinks himsdf it issurf with Abbe in tht 
conclusion drawn from the grating experiment of the 
latter This arises through a misapprehension, and 
the experiments which the author cites do not affect 
the conclusions which Vbbe reached 

1 HOMAS 1 1 BLAkFSLFY 


JUh C Rl'SJ 1 ChA Or Dh VO V AND 
CORNWALL 

I he Crustacea of Devon and Cornwall By Canon 
\ M Norm m, I' R S , and Dr 1 hom is Scott 
Pp w+232, 24 pldes (London William Wesley 
and Son, ic>oO ) Price il 45 net 

S IT DENTS of British carcinology owe their 
thanks to Dr Norman and Dr Scott for ihe 
first appearance of t volume embracing the widt fit Id 
of our indigenous crustacean fauna, as hithtrto re 
corded in the Devon and Cornwall area Dr 
Norm in’s researches m this district, extending o\er 
1 pi nod of more than fifty years, are too well ^nown 
I lo need mention here, and the publintion | f ins 
records is a welcome addition to our literature^ The 
introduction contains some interesting compirativt 
t ibles on the distribution of species north and south 
relative to the area with which the work is con- 
cerned Hie body of tne work comprises in enumu- 
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ution of the species, with synonymy md records of 
occurrence, and occasional descriptive notes, with 
twenty-four plUe« 

1 he laborious task involved in gathering together 
the exlint n cords of those who have in past \eirs 
contnbutcd to our knowledge of the British Crust uxa 
must not be underestimated, but it is much to be 
regretted that the authors did not at tht outset, in 
the compilation of such a work, bear in mind more 
fully the need of the student to whom, if not already 
An expert, a mere enumeiation of our crustacean 
fauna can be of Uttle assistance in his work We 
would much have wished that the authors, with their 
wide knowledge of the group, had seen well to com- 
bine with their work a system of synoptic t ibula- 
tion, whereby the volume might h ive been made of 
more practical service to the student The portion 
dealing with the Copepoda bears witness to the 
extreme care bestowed on this part of the work 
Records of occurrence are given in interesting detail 
throughout, and the many new species for the dis- 
covery of which we are indebted to the authors are 
very fully described, their distinctive characters being 
well exhibited m the accompanying plates We would 
wish that the same careful system had been followed 
throughout the remainder of the volume, where 
records of obsirvation ate very bare uid indefinite, 
rarely with dates, and distinctive characters m for 
the most part entirely omitted There seems, for 
example, no reason why two succeeding species of 
Cralathea should be dismissed with the b ir< entry 
44 common, ” or why, at the opening page, the three 
species of Ebalia should be passed over without com- 
ment, despite the precarious identity of one of them, 
which some of us still hope to retain 

The retention of errors like 44 Daphina ” (p 102), 
44 Reptort *' (p 185), and two authors’ names, in a 
footnote to p 202, both of them mis-spelt, is a dis ( - 
figurtmtiU to the text bqualus galeus and S 
acanthia* (p 74) are inconsistent with Galeus vulgaris 
and UrtHf/iun vulgans elsewhere 44 Whitmg-pout 
(Cradns fusetts )/’ on p 216, is misleading On 
p 192, for the host of isterochcres subtntn the name 
Suberitts domunctila is employed, a sponge which, 
proptrly named, does not, so far as we know at pre- 
sent, exist in our fauna 

Including eighty-six inland forms, 80S species of 
Crust kc 1 ire recorded for the area concerned, the 
marine ( opt poda and Amphipodu numbering 274 and 
142 respectively \s compared with these figures, Dr 
Scott has previously recorded for the Clyde district 
855 specit-s, the Swnpoda, Amphipoda, and Ostracoda 
being responsible for the diflerenct 

While feeling a certain sense of disappointment at 
the general scheme of the work, we are much in- 
debted to the authors for pi icing at our disposil a 
valuable record of observation which it is hoped may 
some day contribute largely to the drawing up of 
that nniih-needcd work, a handbook to the British 
( 1 iwddtca 

L R C 
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PALAiONl OLOGY FOR STUDENTS. 

Die Letl/ossthen aus dem Pflanzen* und Thterre&h 
in syitemaUscher Anordnung By Dr Johannes 
Felix Pp X + 24Q, illustrated (Leipzig Veit 
and Co , 1906 ) Price 6 marks 

S INCE the publication of the late Prof Karl von 
Zittcl’s exhaustive 44 Handbook of Palaeonto- 
logy,” several smaller books have been compiled Ofi 
the same plan fhe encyclopaedic method, which is 
appropriate enough for a large work of reference, 
has been adopted In the leas pretentious text-books 
for the use of elementary students who desire only 
a general acquaintance with fossils The result is 
that instead of teaching fundamental principles and 
broad outlines, these little books provide an over- 
whelming series of disconnected facts which weary 
the memory, and palaeontology is not only discredited 
as a mental exercise, but also becomes unpopular 
with those who really need its guidance while pur- 
suing allied branches of science 

Another of these small books has just been labori- 
ously compiled, with numerous lllustr ti^p figures, by 
Dr Johannes Felix, the well-known palaeontologist 
of Leipzig It is neither better nor worse than its 
predecessors, and illustrates well the disadvantages of 
the dictionary form for elementary teaching For 
instance, among Carboniferous plants, one of the 
nost important groups is that of the Pteridosperms, 
bearing well-developed seeds in association with fern- 
like foliage Dr Felix’s bnef catalogue may enable a 
student to distinguish a Neuropteris from a Pecoptens, 
and so forth, but it does not give the least clue to the 
real interest or meaning of these fossils Again, among 
vertebrate animals, the theromorphous reptiles are of 
fundamental vilue is pointing out the direction in 
which the cold-blooded land animals passed into the 
warm-blooded mammals The book before us, though 
pretending to deal with fossils at varying lengths 
according to their degree of importance, does not 
even mention that the Theromorphs were chiefly land 
animals It merely catalogues, with a desultory 
statement, the skull of the sea-reptile Placodus, which 
is probably not a Ihuomorph at all, and certainly 
gives no conception of the nature of the group in 
question 

Still worse, this compilation and condensation of 
matter from previous text-books destroys all effort to 
bring the subject up to date It is much simpler to 
select a few miscellaneous facts from an exhaustive 
collection, and to purchase a set of electrotypes in a 
wholesale manner, than to make a judicious use of 
original memoirs and prepare new drawings to illus- 
trate the science as it is now understood We there- 
fore look in vain among the 44 Leitfossilien ” enumer- 
ated by Dr Felix for any allusion to the European 
Lower Palaeo2otc fishes, the South African Tnasstc 
reptiles, the Egyptian Tertiary mammals, and the 
remarkable discoveries in South America, which have 
revolutionist many ideas in palaeontology during the 
past two decades Students may be able to name a 
few common European fossils if they happen to have 
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the patient* to pore over this new book, but th v 
wJH not gain much insight into the science these 
fossils illustrate, and the ir enthusiasm must be un- 
usual if they retain ant desm to proiccd with 
palaeontological research when they have completed 
their course A S W 


THREE ASPECTS OF ELEUR 1 CAL 1 
ENGINEERING 

Applied Electricity a Text-book of Electrical En 
gtnecring for Second > ear Students By J P iley 
Yorke Pp xu + 420 (London Edward Arnold, 
1906 ) Price 7 s 6 d 

The EhclrtLicm Punters Edited bv W R C ooper 
Three volumes in one Vol 1 , Nos 1-24, Theory 
Vol il , Nos 25-55, Fraction, [ ighting and Power 
Vol in , Nos 56-80 Telegraphy, Telephony, Elec- 
trolysis and Miscellaneous Applications (London 
The Electrtctan Printing and Publishing Co, 11 d ) 
Price 10s 6 d net 

Electncttv of To-day its Work and My stems de- 
scribed in Nott -1 n hnual Language By Charles 
R Gibson Pp xiv + 347 (London Seeley md 
Co , 1907 ) Price 5s net 

npHE three books before us suggest an interesting 
■* comparison of three points of view from which 
anv applied science can be regatded Each covets, 
or attempts to cover, m a more or less sum mar) 
fashion, practically the whole subject of electrical 
engineering, but as each appeals to an entirely dif- 
ferent audience, the difference m nruthod of treatment I 
1% necessarily very marked Mr Yorkc’s volume is 
written for the student who proposes to become an 
electrical engine* r, the genuine professional, whose 
chief assets must be knowledge and brains The 
readers of the Electrician Primers will mostlv be found 
amongst artisans, amongst the class not unjustlv dis- 
tinguished from electrical engineers by the name of 
electricians, people who require a fair amount of 
knowledge, but who can get on with 1 very limited 
amount of understanding Finally, Mr Gibson's 
book makes its appeal directly to th* general public, 
or to that section of it which shows in intelligent 
desire to keep abre ist of the times and is not content 
to utilise the advantages of civilisation without some 
attempt at appreciating the manner in which they are 
obtained 

The greut necessity for the professional engineer in 
his college training is to obtain a sound foundation 
on which to build by means of future experience 
Facts are easily learnt and as easily forgotten, whilst 
even if remembered they are likely to prove of but 
trifling value m actual practice No man can say 
when he is at college what branch of his profession Is 
going to occupy his future, and it should be the aim, 
therefore, of any second year's course to impart a 
sound knowledge of the way in which the funda- 
mental physical principles of electricity and magnetism 
are utilised in the practical applications of electrical 
engineering Mr Yorke has kept this point of view 
NO IQ47, VOL 75I 


3 s 9 


clcarlv before him in the book undir renew, and has- 
ucceeded on the whole urv well in ifuciduting the 
connection betw cn thcon md prictict* There is no 
question, however, but that the valu< of a book of this 
kind depends almost entire lv on the lectures and 
1 iboratory work that a< company it Text-books alone 
ire so incapable of giving sound instruction in elec- 
trical engineering tint oni is ilmost justified in 
maintaining th it to criticise them ipart from the 
course with which then arc to be used is idle The 
b( st that can b^ said is that the hook would serve as- 
i very useful model on which to huso a second year’s 
course of instruction It is perhaps, unwise that 
manufacturing methods should be described, m one or 
two instances this Ins led to .mistakes which might 
h ive been avoided 

To attempt a dctuihd criticism of the hhctrtciatv 
Primers would be to write a volume as bulky as- 
tint which thiv themselves form lh<y range over 
such diversified subjects as “Curves md their Use,"" 
“Llectuc Rmlw \vs,” md “ Photo t ngravmg,’* to 
quote but a few eximplts L uh prime r forms 1 smalt 
handbook, ind the artisan engaged in any particular 
branch of work would gun a fair insight into the 
raison d’etre of Ins various operations b\ the study of 
those primers de ding specially therewith \s a re- 
ference book also the complete set should prove 
useful The electrician occupied with tramways may 
occasionally find it necessary to know something about 
arc lamps or telephones, and in smh cases the rough 
general information he requires could probablv be 
obtained from these primers The whole ground of 
electrical engineering is covered veiy completely by 
the series 

The correct person to review Mr Gibson's book is a 
number of the gencr d public and not an electrical 
engineer, as the principal questions to be answered 
aie, Is it intelligible^ and Is it interesting ? 

It is a hard task to describe some of the more com- 
plicated developments of electrical engineering m* 
simple, non-techmcal langu tgc, md to ivoid incorrect- 
ness in the se irch for simplicity Mr Gibson has,, 
however, accomplished this task with remarkable 
skill, and for manv passages dcstrves to be sincerely 
congratulated There is too great a tendency, per- 
il ips, to the relation of amusing little anecdotes which 
do not teach much, md to what may be described as 
sensationalism, but this is vr*-y natural and perhaps 
evcusablc Tht inUitst of the layman, no doubt, re- 
quires to be sustained by such illustrations as the- 
photograph of a church wretked by lightning, or 
of an attractive young lady mdking afternoon te«* 
with an electric kettle But neither of these pictures 
his mm h educational value To cavil is, however, 
ungracious, the more the public can be interested in 
electricity the better for the whole trade and profes- 
sion, and Mr Gibson's book will undoubtedly help on 
the work of progress One is apt to laugh at 
“ popular ” science, but Mr Yorke’s students and the 
Flti trtcuin's artisans would all be amongst the unem- 
ployed without the market which Mr Gibson helps to* 
provide Maurice Soiomon 
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OUR BOOK SHELF 

Penrose's Ptctonal Annual The Process Year Book 
for 190b- 7 Edited by William Gamble (London 
\ W Penrose and Co t Ltd , n d ) 

Jhis valuable and beautifully got-up volume sur- 
pisses, if possible, its predecessors In the last few 
years the colour process has been rapidly coming to 
the front, and the present issue of this annual giv^s 
the reader an excellent insight into the good quality 
of the results which may be secured by the best pro 
teases of the day The editor’s task has evidently 
been no light one to include in this volume the wealth 
of material that is available, but the reader will be 
more than satisfied when he peruses it himself 
The arrangement of the book is the same as In 
former years A most interesting series of articles 
deihng with process work and allied subjects is con- 
tributed, ind the n lines of the authors are a sufficient 
guarantee for them Thus, to mention only one or 
two cises, the editor gives a brief but clear account 
of the recent progress in process work, while Major- 
General Wati rhouse describes the work of M L6on 
Vidal, who, as he says, was a man who M fully recog- 
nised the educational value of photograph\ and who 
did much for its development, especially in the direc- 
tion of photomechanical work, and the practical ap- 
plication of permanent printing processes for book 
illustration M Vidal’s last contribution to this 
annual is ront lined in the present volumt and is 
entitled “Iho Future of Colour Photoguphy when 
\utoihromc Plates mine into Gi noril Lse *' 

turning from the text to the illustrations, we have 
here also much food for thought Ihc frontispiece 
is an admirable rngravmg of Charles I by the Rem- 
brandt Intaglio Printing Co , Ltd Of the numerous 
three- or four-coloured illustrations, mention may be 
made of those opposite p 8, entitled “ Still Life," by 
Messrs John Swim and Son Ltd , opposite p 128, 
1 ntitled “ Dessert ” by Messrs H Kolhen and Co , 
and following p 1 36, entitled “Mimosa Blossom," 
b\ Messrs Hood and Co , Ltd 

htnfuhrung tn dtc mikroskopt^cht Analyst dtr Dro- 
t*tnpulvtr By Dr I Koch Pp v 111+ 174 
(Ikrlin Gehruder Bnrntrieger, U)o6 ) True 4 
m irks 

Thf microscopical examination of drugs for the pur- 
pose of gaining an accurate, knowledge of their con- 
stitution and of learning to detect impurities and 
adultei ations is now recognised as a necessary part 
of the usual courses for pharmaceutical students, and 
as many chemists endeavour to acquire part of their 
knowledge during the term of their apprenticeship, 
they require books of this nature to help them in 
their inch pendent studies 

Dr Koch Ins prepared this elementary manu ll as 
an introduction to the specialised vegetable histology 
tint affords the principal meins of distinguishing 
pharmaceutic d products with the aid of the micro- 
scope \ few examples of well-known drugs selected 
as specimtns of bark, seed, and other plant products 
are described in detail, and the elements are figured 
The instiuctions are so minute and thorough that a 
student using the book intelligently should soon 
become proficient in histological determination The 
chapter on methods is not, however, so complete as 
would be expected Although powdered prepara- 
tions are generally used for investigations, it is at 
least desirable that the student in his training should 
become efficient in section mtting Further, a more 
extensive account of reagents would be helpful, for 
wjpjffe agreeing with the substitution of chloral hydrate 
in place of potash, there seems no reason for leaving 
out potash altogether, or sulphuric acid and several 
other recognised testing solutions 
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LETTERS TO THE EDITOR. 

[The Editor does not hold htmself responsible for opinions 
expressed by kts correspondents Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for thts or any other part of N/ftTUtS 
No notice ts taken of anonymous communications ] 

An Occurrence of Helium in the Absence of 
Radio activity 

I mentionfd in Nature a few weeks ago (January 17, 
p 371) that 1 was engaged in examining the inert gases 
contained in ordinary (inactive) minerals A result has 
been obtained so surprising that it seems worthy of 
immediate record I have found that beryl contains a 
quantity of helium of quite a different order of magnitude 
from what is found in ordinary inactive minerals Thus 
350 gr uns of bervl from New Hampshire gave 43 cc of 
helium on healing I he mineral appears to be absolutely 
without radio-activity A tray of the powder, placed in 
the case of an el< ctroscope of exceptionally small natural 
leak, did not increase that leak to any measurable extent 
It seems likely that we have here a case of rayless 
change In all probability beryllium is the constituent of 
beryl which is. concerned It is hoped to test this view 
further by the comparison of different minerals 

R J Strutt 

Sunn) side Cambridge, February 19 


The Rusting of Iroi 

ShVFRAL letttrs have appeared in NaturS respecting the 
conditions under which iron rusts The usually accepted 
view has been that iron will not rust unless carbonic acid 
is present After a viry careful investigation of the sub- 
ject I w is led to the com lu si on that provided iron, 
oxygen, and liquid water are brought together, chemical 
change takes pi u< with the production of rust even when 
every prec tution has been taken to txclude even traces of 
carbonic acid, and that therefore some other explanation 
must be found for the fact that alkalis inhibit the rust- 
ing of iron An < xplan ition has also to be found for the 
fact, established in the course of this investigation, that 
if polished iron is immersed in a solution of potassium 
dichromate rusting is completely inhibited, and the surface 
of the metal mourns perfectly bright (Dunstin, Jowett, 
and Gouldmg, Journ Chcm Soc , 1905) 

Dr Genld T Moody has recently given (Journ Chem 
Soc iqo6) an account of experiments he has mud* from 
which he concludes that carbonir acid is essential to the 
rusting of iron, ind that rusting does not occur in its 
absence 

As these experiments were made under somewhat 
different conditions from mine, they have been repeated 
1 he results obtained are, however, not lonfirmatory of 
the conclusion that carbonic acid is essential to the rusting 
of iron 

This apparently simple chemical change requires addi- 
tional experimental study, and I hope shortly to be able 
to make some further contribution to the subject 

February 19 Wyndham R Dijnstan 


Ionisation and Anomalous Dispersion 

The experiment rece Uly described in a letter in Nature 
by Dr Schott (January 17, p 371) does not appear to me to 
have any very direct bearing upon ionisation There appears 
to be no question but that the changes observed in the dis- 
persion curve were due to an alteration in the optical 
density gradient of the sodium vapour, resulting from local 
heating by the wire The experiment is very similar to one 
which I made two ytars or more ago, during in examin 
ntion of the physical properties of the vapour A wire was 
stretched through the tube, along its axis, Tnd heated by 
a current The vapour was observed to be much less 
drnse around the heated wire The observations were 
made hv looking through the tube either at a sodium 
flame or a lamp behind bluish-green giAss (for which light 
the vTpour was very opaque) On heating the wire a 
clear space appeared around it If I remember rightly, I 
never published this result as the experiment was one of 
a series which has not, even yet, been completed 

In a sodium dispersion tube the density of the vapour 
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is very great along the floor, immediately above the 
surface of the molten metal, falling off very rapidly as 
the roof of the tube is approached It has always 
appeared to me probable that we are dealing with clusters 
01 molecules, though there may be some simpler way of 
explaining the very steep density gradient At all events, 
local heating of the denser portion of the vapour reduces 
its density, it seems to me, to a much greater degree 
than would be the case with an ordinary gas The steep 
density gradient only occurs when the top of the hori- 
zontal tube is cooler than the floor, that is, tool enough 
to condense the vapour The tubes 1 usually exhaust to 
a pressure of a millimetre or two, and I have always found 
it difficult to explain how it is possible to have a layer 
of vapour along the floor so dense that it is deep violet 
in colour, while along the roof the vapour shows no trace 
of colour at all On the kinetic theory, it seems to me 
that we should expect the vapour to be moving rapidly 
from the floor to tho roof, without, however, showing 
much difference in density at different points It may be 
however, that the traces of hydrogen which are present 
may be the cause of the phenomenon What we call 

** very dense sodium vapour ” along the floor of the tub* 
may be pure sodium vapour at a pressure of only a 

couple of millimetres Along the roof we may have nearly 
pure hydrogtn at the same pressure, and at Irttei mediate 
points mixtures of the two in varying proportion, the 
sodium working its way up through the hydrogen and 

condensing on thi roof It will be wfll to try i very 

highly exhausted tube 

Upon the whole, I think perhaps this is the most 

< onservative way of looking at the thing, though my 
impression ip that the hot wire produces a greater reduc- 
tion of density thin we should expect on this assumption 
Baltimore, February 5 R W Wood 

A New Chemical Test for Strength in Wheat Flour 

That different wheats make flours of very different 

baking values has been known for a long time, and is 

emphasised by the fact that l nglish milUrs are at the 

present time paving several shillings per qu irter morf for 
certain foreign wheats than for home grown wheat 

Baking value, or strength as the millers and bakers call 
it, is a subject of much interest, and many workers have 
tried to connect it with some dehnite physical or chemical 
property of the grain or flour Thus it has been stated 
to depend on thi percentage of gluten, the percentage of 
ghadin or the ratio of gliadin to gluten 

None of these explanations has been found to meet all 
cases, nor is there anv likelihood of finding any single 
factor which is capable of measuring so composite m idea 
as strength as understood by the miller or baker 

Ihc value of a flour to the baker depends on at least 
four distinct properties — (1) the volume of the loaf 1 
given quantity will produce, which may vary more than 
30 per cent , (2) the amount of water which a given 
quantity will absorb in making a dough of proper con 
sistency for baking, which may vary from one-half to 
three-quarters of its own weight (3) the shape of the loaf , 
and (4) such points as texture and colour of the bread 
Tho baker, and apparently most of those who havr 
attacked the problem, have confused these widely divergent 
properties under the single name of strength, and attempted 
to find one chemical or physical factor which will measun 
them all At once 

In taking up this subject it seemed to me that the 
most hqpeful line wis to treat each property as a separate 
problem, and as the question of size of loaf seemed 
simplest, I have for the most part confined my attention 
to that aspect of the investigation 
In converting a given amount of flour into a loaf of 
bread, the flour is mixed with water and yeast, and 
allowed to ferment for some time It is then put into 
the ovtn and baked The yeast finds sugar in the flour, 
feeds on this, and converts it into alcohol and mrboi 
dioxide, and the volume of the loaf must depend either 
on the volume of carbon dioxide evolved, or on the power 
of the flour to hold this gas 

To test this a number of flours were obtained from Mr 
A E Humphries chairman of the Millers’ Association, 
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who had kindly tested them in the bakehouse, and deter 
mined their strength Ihe scale of strength adopted is a 
purely arbitrary one The mark 100 is assigned to the 
best flour on tne market and o to a flour which is quite 
unbakeable 

In each experiment 20 grams of flour were mixed with 
20 c c of water and half a gram of standard yeast in- 
cubated at 35 0 C , and the carbon dioxide liberated directly 
measured The results are appended — 


Reference No 

Baking value or 
' strength 

CO2 evolved 

cc 

I 

96 

270 

2 

90 

3*5 

3 

71 

274 

4 

68 

227 

5 

6< 

205 

6 

45 

*56 

7 

36 

iff 

8 

20 

287 


ft will be sien that with the exception of Nos, 1 and 8 
the order of strength and of carbon dioxide evolved are 
the same Perhaps Ihc greatest confirmation of the idea 
that strength is directly dependent upon the capacity of a 
flour for ucting us yeast food is found in the apparent 
exceptions On inquiry from Mr Humphries, I learned 
that the high mark assigned to flour No 1 was based 
upon bakings m id< lfter the addition of malt extract, 
while the low value given to No 8 was bas/d on biking 
hsts made som< months earlier The high carbon dioxide 
value actually found for the latter enabled me to predict 
that the flour must h tv< ch mged in composition so as to 
hive guned in strength and this prediction was vi rifled 
On baking again it was markid 40 with the report that 
H made a large loaf and would hive been in irki d highir 
but for the bad shape 

The quantity of t arbon dtoxidf given off hv i dough 
will depend upon two things— thi sag ir present is such in 
ihe flour, and the diastutu cipicitv \nahsis showed 
that in the flours exjierimentcd with the sugar present 
varied from 256 per cent m the strongest to 1(10 per 
cent in the weakest, and followed v<ry closilv the order 
of strength throughout the striis Diistatic npacih has 
not yet been thoroughly examined 

Ihe addition of sugar to flour w is found always to 
increase the volume, the weight, and tin height of the 
loaf In a typical fxpennunt mid* with household flour 
the increases were is follows volume, r , per cent 
weight 2 per cent , and height ^o per cent 

These experiments seem to prov( conclusively that the 
volume of the loaf depends m the first insHnre upon the 
amount of sugar available in the dough, and a ready test 
is thus provided for that aspect of strength wlmh is con 
rerned with the size of the loaf The other factors in- 
cluded in strength are at present under inv< stigation 

1 B Wood 

Department of Agriculture Cambridge 

The Flight of an Elongated *hot 
Within the limits of aceuraiy of this discussion it mav 
be assumed that the sections of the shot normal to its 
axis of figure are circular, that its CO is in the axis of 
figure, and that this axis md all the diameters of the 
( ircular set tion at the C O give the directions of the prin 
upal axes of inertia at th*» f G Angular momenta will 

be referred to the ( G , the axis of the shat will be ( ailed 
simply the axis and all directions will b* understood a* 
viewed from beh nd the shot 

The chief disturbing forces are the normal pressures of 
the air the frictional forces being of a second irv order of 
migmtude These normal pressures will be at a nnximum 
upon the ogival head of the shot The areas of such 
relatively smaller pressures as are due to vortex motion 
in the air, and to tne partial vacua set up behind udvnm ing 
surfaces directly presented to and against the an will be 
situated towards the base of the shot, and upon the upper 
or Ihe lower side of the shot according as the axis is 
pointed above or below the tangent to the path of the 
CG, if the tangent to the trajectory 

Now, from the first moment of the free motion the 
tangent to the trajectory falls away more and more from 
the axis of the shot 'fhe immediate result of this is the 
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betting up of an area of maximum pressure upon the 
underside of the ogival head Thifi gives rise to a rp- 
bultant disturbing couple, which, by reason of the sym- 
metry of ilie surface, has its axis parallel to the hori- 
zontal principal axis at the C G , and this axi* is directed 
rtghtvv irds Since this disturbing couple has it*, axis at 
right angles to the axis of ungulttr momentum, 1 l to the 
axis of hgure, it causes a Drecessioml mol ion of the axis 
in the pi me of its own axis and of the axis of figure, so 
thit this txis begins to turn itself slightly to tin right 
of the trajectory, the rifling being taken to be right- 
handed This action is a very sm ill one, bet luse the 
couple producing it is very small compared with th< couple 
which is equivalent lo the total anguhr rr omentum l he 
axis of angular momentum and of angular velocity being 
initially lointident with the axis of figure, while the axis 
of ihr disturbing couple is at right angles to it and parallel 
to om of the primipal axes at the C G t this touple has 
no effect upon the m ignitude of either the mguUr 
momentum or the rotational velocity It alters onl\ the 
•oru-ntation of the ixis of angular momentum ami lc ives 
u coincident with the axis of figure 

Now this deflection of the axis to the right causis tho 

left side of the head of the shot to experience a greater 

normal pressure than the right, and so gives rim to a 
second disturbing couple cf small magnitude relatively^ 
the whole angular momentum, about an axis p it-allof to 
a principal axis at the t G and directed dovvnw irds very 
nearly if not exactl), 111 the vertical plane through the 
axis of the shot The effect of this is lo bring about a 
professional motion of the axis tn this plane directed 
downwards, so that the nose of the shot begins to dip 
towards the tangent to the tr ij< ctorv This <ouple has, 

otherwise exutly the same 1 ffrUs on thi motion of the 
axis ns tin other one md since both couplts art very 

small In comparison with the total mgul u mmmnlurn it 
is permissibb to combine their effects after considering 
them separately It thus appi trs that the axis uquires 
a sm ill processional motion ihout the tangent to the 
trajectory, and that the excess of pressun upon (he left 
of the head will c wise the tr net tors itself to be hint to 
the right bringing about the well-known rightward drift 
of the shot If the rifling be left-handi d thi shot will 
dnft to th' left, but the nose of thi shot will, as belpfp, 
dip towMrds the trajectory ^ 

Any device that throws the C G well towards the base 
of the shot will have the effect of adding to the niagm* 
tude of the first of the above two couples A smnljjfer 
-divMtion of the axis from the trajectory will then afford 
a larger disturbing couple and lh< rightward precessional 
motion will be more quickly established In consequence 
of this thr rieditwird dri f t will be diminished A long, 
hollow bullet of thin steel, the rear half having a smaller 
di mieter than the front half and this rear half being filled 
with lead, and also coated exteriorly with lead so us to 
take the lifting, may, on ihis ihtory, be expected to have 
less drift than the ordinary bullet, whereas a bfylfet 
weighted towards the head would have more 

J W Sharpe 

Wnodroffe Bournemouth 


The Problem of the Random Path 

The following illustration of Prof Karl Pearson’s 
41 Random Path " problem mav be of interest 

Mr Kiphng in his storv *• The Strange Ride Of 
Morrowbie Jukes," gives the following directions for find- 
ing the safe path across a quicksand, which directions 
are supposed to havi been found by the hero of the story 
in the coat of an curlier vtclim — 

"Four out from crow-dump, three left, nine out, 
two right , three back two \* ft , fourteen out two left , 
aeven out, one left, nine back, two right six back, four 
right , seven back " 

These numbers were probablv taken at random, and it 
will be noted that seventy fivp paces are taken and the 
position is only seven paci s from the original 
position 

This is 1 rather curious confirmation of Lord Rayleigh’s 
solution of the problem 

RrorsAin A Fessenden 
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SPEECH CURVES 1 

D R SCRIPTURE Since ipoi has worked with 
/eal and energy at experimental phonetics, and 
he has published several valuable papers, as well as 
a large volume treating generally of the subject The 
work has been carried on with the aid of the Carnegie 
Institution of Washington at Yale, Munich, Berlin, 
and Zurich It has been an expensive research, as 
tn addition to costly apparatus fib staff of clerks was 
required for computation A perusal of this mono- 
graph proves that Dr Scripture has shown great 
ingenuity in the construction of recorders and in 
overcoming technical difficulties that ^ can be fully 
appreciated only by those who have made excursions 
into this field of research His experimental method 
has been to transcribe on smoked paper the curves 
of speech both from the gramophone of Berliner and 
the phonograph of Edison * 

On the disc of the gramophone the curves produced 
bv sound vibrations are not indentations in the bottom 
of i groove or furrow, as in tho tracing on a phono- 
graph cylinder, but they are horizontal, as if they 
were drawn on the. plane of a sheet of paper 
Further, it is interesting to note that in the gramo- 
phone record the depth of the gioovp is constant, 
whereas in that of the phonograph the downward 
movement of the recording disc bearing the cutting 
tool is diminished, in consequence of increasing re- 
sistance, in comparison with the upward movement 
Lach instrument has its own peculiar quality of tone 
and, exiept in verv fine modern instruments, natural 
sounds are more 01 less falsified This falsification 
Dr Scripture shows is due to t distortion of the 
waves by the btnding of the diaphragm, and not to 
nodal vibrations smh as octur on ( hladm’s plates 
His best tracings were taken from gramophone 
records by using either a simple or a compound 
lever, which it one t nd travelled slowly over the 
record, and at the other recorded the waves on a 
moving strip of smoked piper 

There is no special novelty in this method except 
that it has been applied to the gramophon^ and that 
the mechanical irrangements have been of the finest 
quality 1 1 gives one 1 notion of the delicacy of the 
method when it is stated that i mm of the tracings 
00004 sec The vertical magnification by the use of 
a simple lever was 300 times, but Dr Scripture 
idds — “ The future of the method lies in the de- 
velopment of a compound lever ” Great care was 
t ikt n to identify any portion of the record on the 
smoked paper with the corresponding part of the 
surface of the gramophone plate This was accom- 
plished by a verv ingenious aevtce The reproduction 
of the curves for printing was done by etching on 
zinc An example of a tracing of the sounds of an 
orchestri is shown in Fig 1, and the following is 
Dr Scripture’s description — 

“ The curve in Fig 33 [Fig 1] is from the record of a 
note from an orchestra The most prominent vibration Is 
one whose wave-length is 3 mm *00013 sec , that is, about 
the note Another prominent feature is the group- 

ing of these vibrations in threes, indicating a tone with a 
period of 9 mm 000036 sec , or a note about There 

is one which reinforces every sixth vibration of the high 
note and another that coincides approximately with every 
ninth , the former would correspond to c * J, the latter 
to g- a The combination of all these notes — each com- 
prising a fundamental with overtones — produces a very 
complicated curve From such vibrations, however, the 
car can pick out not only the component notes, but also 
the characteristic tones of the piano, violin, ire *’ (p 33) 

1 “ R searches in Experimental Phonepcs the Study of Speech Cttrre* 
By Dr E W Scripture Pp jo* (Washington, D C Published by the 
Carnegie In t<tute of Washington, 1906 ) 


Feukuaju 2 1 , 1907] 


N A 1 UHh 


393 


In a similar manner Dr Scripture £ives a careful 
description of a large number of tracings of noises, 
whUtHng, various musical instruments, and human 
speech 

We now approach the most difficult part of the 
investigation, namely, the analysis of the curves pro* 
dticed by human speech Dr Scripture’s plan has 
b*en to analyse carefully portions of actual speeches, 
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Fig i —Record of a note from an orchestra. 


as, for example, that of C h runcey M Depew on 
“Forefathers day,” when he says “Without regard 
to race or creed I can ” &c , or from “Cock Robin,” 

“With my little eye I saw him die ” &c , or Joseph 1 ituchcs importance to what miv be termed the 
JefTersonS speech in proposing Rip Van Winkle's j melody of speech We have “melody” when sounds 


Dr Scripture then devised a method “ whereby the 
ear can be enabled to hear the sound of each wave 
separately ” A special ipparatus was constructed by 
which 1 single selected wave was many times re- 
peated on a strip of zinc, then etched, and then trans- 
ferred to the gramophone disc The group of waves 
reproduced the sound represented by those exactly 
similar w f aves, and the ear was appealed to as to the 
resemblance of the sound to any 
parluultr vowel This is quite a 
novel method of investigation, and 
su KK csts » further experimental 
work It shows the possibility of 
transferring anv set of cui\es to a 
gramophone plite and then listen- 
ing to the sound and comp irmg 
it with other sounds Ihc writer 
of this notice, bv mother method* 
has obi lined many curves of 
vowels, and he cannot altogether 
bt ir out the statement of Dr 
Scripture th at all the waves differ 
from each other At the begin- 
ning of a vowel tone, and toward** 
its close, the waves mav differ, 
ilthough of (lie same general 
type, but m the middle of the 
tra< ing, when the vowel tone is 
1 it md distinct to the car, the wave^ appi ir to be 
he same in form 

In the analvsis of speech curves, Dr Scripture 


COME 


RIF 


WHAT 


10 


YOtf 


SAY 


TO 


toast, 11 Come, Rip, w'hat do you say to 
That’s fine schnapps ” As in 
example, take a small poition of 
the latter speech — 

Each line contains only a few 
waves out of the curve for a 
vowel, nnd I)r Scripture gives a 
careful analysis It would have 
been better, 1 think, if Dr Scrip- 
ture, with his fine ipphanccs, had 
given us an exhaustive examina- 
tion of each vowel, not as it 
occurs Jn such a speech as we are 
considering, but by itself The 
vowels here examined arc “ Ameri- 
can vowels ” Would it not have 
been better to have obtained first- 
rate gramophone records of clearly 
sounded vowels, and then to have 
reproduced the curves of these 
sounds’ However, there can be 
no doubt Dr Scripture’s analysis 
teaches us a great deal One 
would have expected that the 
wave forms in a vowel tone would 
have had the same form or shape 
for a short tune, but it would 
appear that this is not so 

“So much has been said,” writes 
Dr Scripture, “ of the complexity 
and the variability of the speech 
curves that the impression may have 
been produced that they are hopelessly irregular This is 
not true. 1 hey are as irregular is the leaves of a tree , 
no two are alike, yet the individuals of a variety resemble 
one another, and differ from other varieties ” (p 49) 


ghssj> of different pitch are heard nfUr on< mother 


GLASSY 

THAT’S 


FINE 


S0HHAFFS 



dy pointed out, no two wives of a vowel are 
alike , the differ* 


1 As already 

like , the differences ore often so great that we may be 
sure that one part sounds utterh different from another 
although the gar apparent!) gets only a single general 
impression ” (p 53) 
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Fig Curves sbowini wave* from wulou* vowel* woken bj Joseph Jeffersoi m 
“ Rip Van Winkle s Toast/ 


“ The stud) of melodv is the study of the fluctuations 
of the pitch of the tone from the glott d lips Lach 
( xplosion puff, or vibration from the glottis mouses a 
vibnting movement that shows itself in the speech 1 urve 
as a group of vibrations , this we have called a ‘ wave 
group’ or n * wave ’ A ‘ wave* thus means the whole 
complicated group of vibr<tions resulting from 1 single 
glottal movement The studv of melody has to do with 
these waves or wave-groups ,f 
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By a special method Dr Scripture plots a melody Ihere can be little doubt that, at all events in his 
curve from a transcribed record, showing, for later days, Helmholtz saw the analogy between the 
example, th( curve when “ Oh 11 is uttered “ sorrow- action of the glottis and the “puffing” sounds of n 
full} ’ or “ idnuringlv, ” or “ questioning!} He syren, but lie undoubtedly held that the overtones 
u orks out the “melody turves ” in Depew’s speech, were hvinonits of the glottal tone Hermann, how*- 
and then writts the melody in musical notation With ever, has conclusively shown that at least some of the 
regard to the emphasis of speech as indicating the tones of the cavities may be inharmonic to the glottal 
emotional condition of the speaker's mind, we must, tone, and Dr Scripture supports this view by many 
however, take into account not only melody, or the ingenious experiments His description, however, of 

sequence of tones of different pitch, but also the the glottis is not cither anatomically or physiologically 

intensity, tht passing from dtmmutndo to crescendo, quite satisfactory It is not m accordance with 
or vice versa Dr Scripture has not attributed suf- anatomical dt tail to write, “ Fach glottal lip consists 
huent importance to this element in the analysis mainly of a mass of muscle supported at the ends 
1 he amplitudes of tht wave forms increase or and dong the lateral side,” or that “ the two masses 
diminish tctording to the intensity of muscle close the air passage,” or that the air from 

Dr Sinpture expounds the principles of harmonic the trachea “bursts the muscles apart ” The glottis 
md inharmonic analysis in two chapters at great is a much more delicate structure than these words 
length and with much clearness Nowhere have 1 would imply It contains much elastic tissue at the 
mt t with 1 fuller exposition of Fourier's theo&em borders which tome together, according to the “ puff ” 
and its application to acoustical problems He does thtorv, md the muscular structures are devoted to 

not hold, however, that a vowel curve is pioduccd by placing strains on this tissue and to separating or 

combining simple sinusoid vibrations in a harmonic approximating the lips of the glottis Dr Scripture’s 
series, and he concludes th it view is that 

‘ the sounds from the musical instruments are presumably • the effet t of tavh puff on each element of the vocal 
produced in this way but we dun not assume that the tavi ty is double first to arouse in it a vibration of a 

vowels ire s U produced until tht fact has bten proven” pC nod depending on the tavity, second, to forte on it a 

(V 7%) vibrttion of th* same period as that of the set of puffs ’ 

Hr shows how to separate, by the rules of Her- 
mann harmonic and inharmonic sinusoids from the 1 he glottal puff produces a frictional sinusoid with 

mi\td results of a h irmomo analysis How is one large amplitude and a very large coefficient of fnc- 

vowel distinguished from another' 1 Are the differ- tion, and the cavity vibrations are also of the fnc- 

cPtcs due to the presence of certain tones of definite tional sinusoid form This may cxpl un the failure of 

pifih, as held by both Helmholtz and Hermann/ If a* snnplt harmonic analysis to reveal the real elements 
NO are we to hold with Helmholtz that these tones of the vowel turve 

ire harmonic overtones of the glottal tone or that In chapter i\ Dr Scripture gives his views as to 

they are inharmonic to it, as stated by Hermann ; the action of the organ of C orti in relation to wave 

Dr Scripture holds that Hermann has completely analysis, and he conjectures that portions of it are 

disproved the theory Helmholtz After discussing aff< cted by “groups of stimuli,” when complex wave 
the method of analysis with frictional sinusoids, as forms reach it This does not seem very conclusive, 
distinguished from simple sinusoids, he states — and in my judgment the theory of Helmholtz, by 

11k vibrations of the voice in spfech in com- which he explained the action of the organ by adopt- 

posed exclusively of frii honal sinusoids apd not of simple mg the principle of resonance, still holds the field 
sinusoids, as has hitherto been assumed Can a method Dr Sinpture has also attempted a synthesis of 

of analysis into frictional sinusoids be found* Does an vibrations by ingenious meihamsms, by which he 
amlvsis into simple sinusoids giv« false results for th<? obtained curves somewhat similar to speech curves 
vowel curvet./ ” (p ioi) 

He answers the question thus 
1 he treatment of the curves by simple harmonic 
nn dysis the only method that has hitherto ban tried— 
furnishes n suits that are so wrong as to be utterly una- 
biding when used to indicate the manner in whiih the 
vibrations Here produced ” 

I observe th it Dr Scripture states that Prof 
\\ eber of the Swiss Polvtcchmcum, along with 
Sihneibf h w as the first to apply the rourienan 
only sis to t vowel curve, but he does not give the 
d itc whm this w is done We must not forget that 
suih in mily sis w is nude by FJeeming Jenkm and 
Fwmg m 1S7S (“On the Harmonic Analysis of 
certain \owtl Sounds’ 1 Trans Roy Soc hdtn vol 
\xvm p 74s) 

\$ to the mode of production of vowel tones, Dr 
Scripture discards the vie^ of Wheatstone, Grnss- 
mann, and Helmholtz that the glottal lips vibrate 
after the manner of strings or the borders of a mem- 
brane on each side of a narrow opening, and he fully 
adopts the “ puff ” theory of Willis and Hermann, 
according to which 

“ the glottis emits a scries of more or less sharp puffs, 
each puff, striking a vocal cavity, produces a vibration 
whpee period fs^ t^at of the cavity , a single wave group 
shorts the sum of these vibrations from all the cavities, 
the periods of these"’ vibrations may stand in anv relation 
to the interval at which the puffs come, that is to the 
fundamental ** 
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There is no doubt a great future for this line of ex 
perimental research After fully worked out examples 
of vowel analysis, with all arithmetical details, Dr 
Scripture appends to the end of the monograph a 
number of elaborate schedules to assist jjn the 
bourierian analysis, n imelv, schedules of T2 ordi- 
nates, 24 ordinates, ^6 ordinitts, and 72 ordinates 
The preparation of these schedules was a very 
1 ibonous task, and the work will be much appre- 
ciated 

We congratulate Dr Scripture on the production 
of i splendid monograph It might have been im- 
proved by fuller bibliographical details, and perhaps 
by a more adequate recognition of the work of others 

John G McKkndrick 


AGRICULTURAL EDUCATION AND 
RESEARCH 1 

/^\NE of the functions of the Board of Agriculture 
is the administration of a Treasury grant for 
Lhe purposes of agricultural education, and though 
the total distributed is not large it has been a potent 
factor m stimulating the development of the higher 
forms of agricultural education during the last fifteen 
years It is certain that many of the county councils 

1 The Annual Report of th* Hourd of Agriculture antf Flftheric* w» th* 
Distribution of Grants for Agricultural Education and Research In the 
Year 1903-6 
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vthich now help to maintain colleges giving instruc- 
tion of a university standard would have never 
started at all or would have rested content with 
something in the nature of a farm school had it not 
been for the advice and practical encouragement pro- 
vided by the Board of Agriculture 

During the past year we sec that seven institutions 
were in receipt of an annual grant of 1000 1 , 200I of 
which was in respect of the farm maintained by thi 
college, while twelve other institutions received sums 
ranging from 800J down to iooi The University 
College of North Wales at Bangor and the Ann- 
strong College at Newcastle each received a further 
250/ for instruction in forestry It is noticeable that 
the Board seems to make the amount of its grant 
depend upon the tvpe 6f education given, not taking 
into account the number of the students educated or 
the extent of local support Thus Wye College, the 
total expenditure of which is set at 17,414! , receives 
the same grant, 1000 1 , as other colleges the total ex- 
penditure of which does not reach 3000/ Probably this 
policy is most adapted to the pioneer work, when it 
is all important to get the colleges started, but the 
time is drawing near whui some of the colleges 
supported most liber illy b\ their localities must feel 
that the\ should be Lrc ated on the principle of the 
Treasury grants to university colleges, which arc 
given roughly m proportidn to the loc ll support 
received 

In the bod) of the report nearly ill the collegiate 
centres have the same tale to tell of an increase in 
the number of students, and that greatc r use is being 
made of the college by the farmers in the district 
It is not too much to say that the attitude of the 
general body of farmers towards scientific work has 
entireh changed during the last ten or twelve years, 
wherever they have been within the r inge of influence 
of one of these permanent centres of instruction The 
supply of agricultural intelligence certainly preceded 
the demand, but now the demand has more than 
grown up to the supnlv 

The second part of the present ycir’s report deals 
with the expenditure of the various countv councils 
on agricultural education of various kinds out of the 
funds they derive from the “ whisky money ” Prom 
this we learn that in 1905-6 the counties of Fn gland 
and Wales expended very nearly 84,000! , of which 
about 30,000/ went to colleges and schools, thp re 
mainder being spent on lectures or instruction in 
horticulture bee keeping, poultry keeping, and 
various manual processes Useful as no doubt much 
of this work is, popular as it is made to be by bung 
spread thinly over a wide arei and liberally endowed 
with prizes, it dots little or nothing for the advance 
ment of agriculture, though it may be doing some- 
thing to make life easier for the cottager The 
failure of agricultural instruction that is divorced from 
any permanent te idling centre may be read in the 
steady decline in the expenditure for such purposes 
of the counties which arc not connected with any of 
the institutions subsidised by the Board There art , 
indeed, several counties content to spend nothing on 
agriculture, though their only interests are agricul- 
tural, West Sussex, for example, spends not a penny, 
while several others get through on less than a hun- 
dred a year 

When one comes, however, to the second part of 
the title, (t Grants for Agricultural Education and Re- 
search,” this report makes an indifferent show, since 
the grants for research only total 355/ 1 Of course, 
some part of the grants to the colleges is available 
for research, but if we except the fine work that is 
beiryg done at Cambridge, there is little going on at 
the colleges which could come under the category of 
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research The 35^/ consists in the main of grants 
to various institutions carrying out a particular ex- 
periment on the improvement of poor pastures, and 
one sum of 50/ to the committee which is working 
at the improvement of English wheat Rothamsted 
still remains without a grant 
Account should also b taken of one or two de- 
partmental committees which are inquiring into stock 
diseases, at present, for example, thtre is one at work 
on contagious abortion in cattle, and a former in- 
quiry into “ loupmg ill ” in sheep has recently 
repoi ted— the two cdsting about 3000/ But com- 
pare this expenditure on research with that of the 
United States Department of Agriculture from the 
appropriations for the fisc il vear ending June 30, 
1905, w T e txtract the following items for investiga- 
tion work alone exclusive of the salaries of the per- 
manent ofhu ils of the Department 


Botanical investigations and cspcrimpnls 13,500 

Entomological investigations 14,000 

Vegetable pathologic d investigations 30 000 

Biologic tl investigations 6,800 

Pomological investigations 8 700 

Laboratory Dcpirtment of Agriculture 27,000 
Experimental gardens and grounds, De- 
partment of Agriculture 5,000 

Soil investigations 14 000 

Grass and forag» plant investigations 8,500 

Cotton boll investigations 50 000 

Sugar inv< stigations 1,500 

lea culture investigations 2000 

Total 201 000 


It is the smallness of the Board’s contribution to 
research, the lifeblood of scientific education, which 
led Mr J l Mason, iho Mi mber for Windsor to 
move an amendment to the address list wetk to 
direct attention to the neglect of agricullural re- 
search on the part of the Government Mr Mason 
dwelt upon the prime importance of rescan h to firm- 
ing in this countn vvhoie intensive farming is carried 
on and a largt monetary rt turn per acre must be 
obtained Me instanced the. losses that hue be< n 
occasioned by pi int disc »sis, which could on!v be 
dtalt with after orgimscd mvcstigitiun of their cau9f»s 
and origin He pirticulirlv pie ided for assistance to 
Rothamsttd, the one institution for agriculture! re- 
search of the first rank that tins country possesses, 
but which, deriving its income from private 
benefactions onlv is now handicapped for lack of 
funds 

The amendment ret Lived a sympathetic discussion 
from members on both sides of the house and Sir 
Fdward Strachc y , tor the Board of Agriculture, said 
44 that no one was more anxious than he to see larger 
sums applied to experiment ind research But 
scientific investig ition had suffered in the past not 
so much from neglect is from want of appreciation 
on the part of the public If the House had omitted 
to provide sufficient funds for such investigation, it 
was because the question had not been brought 
forward On the other hand, it might vc rv fairly 

be said that ihue was a general demand among 
agriculturists for larger grants from State funds, md 
the House might rest assured that the President of 
the Board of Agriculture would make representations 
to the Treasurv as to the general feeling expressed m 
the deb Ue on thtt point ” 

But now that the question is attracting public 
attention ue trust that the Board of Xgncultuu will 
be encouraged to make bolder demands on the 
Treasury There was p scheme for creating a council 
for agricultural research uhuh seems to have fallen 
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through for lack of an initial grant , there arc also 
the reconi m< ndations of the Roval Commission on 
fruit-growing, which seem no nearer realisation , as 
an advisory body the Board of \griculture must get 
itself discredited unless it possesses some muchinerv 
for investigation 


THh lM\hR6rr\ OF TOROtsTO 
'T'HF vcr> generous provision recoil]) m ic't b) the 
-*■ province of Ontario for the financial supj>ort of 
the l mversity of Toronto* as w 1 11 as the Very im- 
portant changes brought about last year in tin consti- 
tution of the lattu arc of more thin local interest, 
and therefore the following account may be of service 
to those who watch tin development of the colonial 
universities * 

This umvustl}, which was founded by Ro)al 
Charter in 1827 and begun teaching in 1X43, hid 
as its original endowment 225,000 acres of ( rovvn 
lands tn the province of Upper Canada, now Ontario, 
and the imount realised from the sale of these land} 
gave, with the tuition fees, all the revenue the umved^ 
sitv had until 1897, when the Legislature granted \t 
1400/ 1 year and 132,000 acres of wild lands within 

the unsettled portions of the province In 1001 the 
Legislature further undertook to pay the annu u charge 
of the departments of pin sics, ihuruslry, and miner- 
alogy and geology This latter addition to the 
resources of the university was rendered necessary' by 
the gradual decrease in the revenue from the endow- 
ment and by the great increase in the number of 
students in attendance, taxing the energies of the 
teaching staff and the accommodation of the class- 
rooms and laboratories to the utmost Until 1906 the 
revenues were spent m supporting two faculties, arts 
and ira didne, as the annual budget of tht School of 
Practual Science (engineering and technical snent e 
generally) was met dirertlv out of the provincial 
treasury V 

This provision of 1901 met the situation for nhouU 
three years, but in 1905 the need of additional 
laboratories and other buildings, as well as the con- 
tinually increasing numbers of students, made ttn^ 
question of further financial aid a very' pressing one 
There was also the question of the advisability of 
changing the relations which hitherto existed between 
the State ind the university All appointments to the 
staff had been m ide by tne Lieutenant Governor in 
Council and though these had been free from 
political taint, there was the possibility of such being 
dictated by considerations of party politics It was 
also recognised that the constitution of thi umv rsitv 
was very cumbrous and unadapted for the work it had 
to do 

The urgent ispeet of the situation led the newlv 
installrd Whitncv Administration to appoint a Rov d 
Commission to <\inun< and report upon the consti- 
tution of the umversitv and its constituent colleges 
and faculties The commission was a very represen 
tative one, and from (he first it earnestly set about 
fts ta«k w huh was rerogmsed to bo a difficult one 
It visited the tarcer American universities, conferred 
With their nrcMchnts md others who could furnish 
any aid in the form of idvice and p*atiently heard the 
views of the staffs of the various colleges and facqlttej 
This commission also took up the financial problem of 
the maintenance of the university 

The results of thur labours were presented in the 
fo*m of a reoor^ 4o the Lieutenant-Governor of the 
province in Mardh of last year and at the same time 
the commission drafted a bill for introduction into 
the Legislature to embody, in the form of an Act the 
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changes which were thought advisable in the coogti* 
tution The suggested changes practically involvted 
re-casting the constitution The Act was acceptetfeVjr 
both sides of the Legislature, and only minor raoottf- 
cations were made in its passage through the 
Houst 

Some of the changes made were Sweeping Tho 
control of the university was vested m a board of 
governor, twenty in number, eighteen appointed by 
the Crown, one the chancellor, elected by the 
gr iduates md one the president, appointed by the 
board this board was given the management of the 
endowment and income, but it can make no appoint- 
ment to the leaching staff except on the recom- 
mend ition of the president, on whom now devolves 
the if sponsibihty for the staff of the university By 
the \ct thL School of Practical Science was made 
an int< gral part if the university, and its finance* 
wm made subject' to the control of the board of 
gevr rnors 

By far the most important result of the Royal Com- 
mission’s Lbours, and which was embodied in the 
Act ot the Legislature, ensuns to the university hence- 
forth id< qu ite financial support The provision to 
this end consisted in the granting to the university 
each \eir onc-half of the annual average amount of 
the revenues derived by the province frffin succession 
duties or death duties, the annual average to be 
basid on th^ riceipts of the preceding three years 
The total imount of these duties for the years 
1903-4-5 w'as 304 ttooi , or annually 101,600? One- 
half of this latter sum has, as the Act directs, been 
paid to the university for the academic year 1906-7 
As the province is growing wealthy rapidly, and con- 
sequents these succession duties are annually increas- 
ing in amount of course the sum to be handed over 
anmialh b\ the province to the university will 
cori espondingly increase 1 he amount to be thus 
given for the academic >ear 1907 8 will be 71,000 1 , 
and it is estimated (hat the umversitv will receive 
from this same source in 190S-9 about roo,ooo? What 
it will be in a few vears morf cannot b ^ approximately 
force isied, but it »s not unlikely that within ten years 
the death duties mav average 300000! , of which the 
univcisity would nceive 150,0x10? 

As the ordinary income of the university, apart from 
that derived from succession duties and apart also 
from interest on scholarship funds, is about 44,000! , 
it mav be seen that the total income from all sources 
for 1906 7 is 97,400! , and for 1907-8 about 118,000! 
but for 1908-9 it will be about m'tqooI It is not at 
all improbable that the income of the university five 
vevrs from now may be in the neighbourhood of 
$j 000,000, or more than 200,000! 

This is a very large income bit it must be noted 
that the work th it the university has to do is also 
verv great It has not to undertake instruction in 
igriiulture for the province already maintains a 
splendid CoIIrire of Agriculture at Guelph for which 
the innuil budget is about 30,000? It has, however, 
to provide idequatelv for faculties of arts, medicine, 
aophed science and education and the task may be 
gauged from the fact that there ere alreadv 2700 
students in the first three faculties It has also to do 
for Canada what f he great American universities are 
doing for the United States, that is, to meet the 
demand for advanced teaching and for research In 
all departments It is, indeed, the ambition of tome 
to develop the university Into as great n representative 
Of learning and research as either Harvard or Johns 
Hopkms is and to make it at the same time a centre 
for th* intellectual life of the Canadian nation to be. 
As it is now it is the largest and wealthiest colonial 
university of the Empire A B Macallum. , 
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FKOF ] F V I ON BhZOLD 

I T is with deep regret that we record the death on 
* Sunday lafct, February 17, of Prof WilheJm von 
B$ 2 ofd, director 1 of the Prussian Meteorological 
Institute 

Von Beaold was born at Munich in June, 1837, and 
was admitted to the degree of Ph I> at Gottingen in 
i860 Thence he returned to Munich as privat- 
docent in 1861, became extraordinary professor in the 
University in 1866, and ordinary professor at th( Poh- 
technic in 1868 In 1878 he undertook the orgmis- 
ation of the Bavarian meteorological seivicc is 
director of the central meteorological station, tnd re- 
mained m charge of the service until 1885, when he 
was called to Berlin as professor of meteorology in 
the University, and director of the Meteorological 
Institute, which was reorganised b> him 

The Institute included not ont> the central estab 
lfshment in Berlin, which formed the headquarters of 
the branch in ch irge of Prof Hellnmnn for dealing 
w i* the climatology and r onfall of the Prussian 
kingdom, hut also the meteorological and m igneht 
observatories at Potsdam, in connection with whuh 
the names of Sprung, Eschtnhagm, ind A Schmidt 
are so well known, and The aeronautic il section it 
legel, which was brought into existence and dc 
tfeloped as a branch of the Institute under Prof Ass- 
mann A year and a half ago the work of the latter 
institution was transferred to the new and indepen- 
dent establishment at Lindenberg 

In the course of his long and distinguished snentihe 
career von Bezold’s activity ranged over a wide field 
His writings include papers on colour vision and the 
retina, and the dust figures of electric il discharge , 
but he is best known for his contributions to 
meteorology as the physics of the itmosphcre, the 
aspect of the subject which he found most attractive 
and to the theory of terrestrial magnetism \ 
volume of his collected pipers on these subjects uas 
issued as reeentJy as October, i^oO, b> Viewtg nid 
Son It includes the papers on the thermodvn miles 
of the atmosphere, contributed to the Berlin Atndemv 
which are the classical memoirs upon th it section of 
meteorology Ihe last paper in the collection con- 
tains his proposal for tfstmg Gauss’s theory of terres- 
trial magnetism by measurements along a compleh 
parallel of latitude This was before the Association 
of Academies in London in 1904, when von Refold 
was one of the representatives of the Berlin \cademv 

All who had the advantage of being associated 
with him in international work will miss his kindl\ 
presence and scientific t nthusiasm, is well as his 
sympathetic and cautious counsel 


PROF N A MENSCHUTK1N 

P ROF NICOLAI \LFA\NDRO\ICH MEN- 

SCHUTKIN, who died on Februan S, was born 
m St Petersburg on October 24, 1842 After finish- 
ing studies at the St Petersburg University, he 
went abroad and worked in the laboratories of 
Schtreker m Tubingen, V\urt^ in Paris, and kolbe in 
Marburg On his return to St Petersburg in 1865, he 
read hi$ dissertation for the degne of Master 
of Chemistry on “ The Hydrogen of Phosphorous 
Add and its Incapacity to be replaced by Metals * 
In 1867 he began to lecture on chemistry at the 
St Petersburg University He also gave special 
lectures on organic chemistry, and was head of the 
analytical laboratory* In 1885 he left the analytic il 
department and devoted himself entirely to teaching 
organic chemistry His doctor's dissertation was on 
*The Symhcsis and Properties of Hydrocarbons * In 
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the seventies of list century he was secretary, and m 
the eighties rector, of the Phjsico-muthematiLul 
Faculty In recent years he left the University and 
lectured at the Polytechnic Institute of St, Petersburg 
Menschutkin devoted his spare tune to the Physico- 
chemical Society, the Journal of which he edited He 
was vice-president of the Students’ Aid Society* wid, 
being a fine musician, he organised the students r «oir 
and orchestra ^ 

His first res arches were on the inorganic acids, but 
he subsequently devoted himself ilmost exclusively to 
organic chemistiy In the Seventies he did some 
good work in the province of physical chemistry and 
in the mechanics of chemistry His rt se 1 relies on the 
influence of isomerism of alcohols ind r u ids on the 
formation of composite ethers wtro published in the 
Records of the St Petersburg Imperial Academy m 
1877, and he was in irdcd thi SokololT ined d for this 
work Hi is was his first fundament d work, and it 

marked in epoch in the histor\ of Russi in chemistry 
ProT Mensrluitkin supplemented these researches by 
further work on the same subject in 1881 His re- 
searches on efhmfiration from 1877 to 1882 brought 
xnany important idditions to that hi inch of organic 
chemistry In 1898, ncjoo, and ic)G2 he was occupied 
in investigating the influence of c irbon chains on the 
velocity of reaction and decomposition of <arbon com- 
pounds* His last important research \v is on the velo- 
city of chemical change in the poh methylene series, 
which was translated into Fnglish and published in 
the Journal of the C hemit il Sot iet\ \ paper on the 
M Influence of Catalysts on the Formation of Anilides” 
almost doses lus scientific career t 

His “Lectures on Organic Chemistry” passed 
through inanv editions His H \nalytinl Chemistry” 
became the text-book for all the Kussim university s 
and teihnicil schools In his prefaff to the sixth 
edition, which has been transl ited into Fnghsh and 
German, Prof Mcnscliutkin dnms that inalytu fl 
chemistry should form the h isis for t he study of 
organic and phvsical chemistry Prof Mmschutkin, 
unlike his contempor irv Prof Miridckiff u is a won- 
derful manipulator in thf hboruorv, and this was 
partly the secret of the prt 1 p on of his results Prof 
Mendt 1 £e(T had the wider vision of the science, Prof 
Mcnschutkin cxcclkd in dc tills His 1 arliest work 
was much influenced b\ his first teacher, Prof Soko 
loff 


NOTFS 

It wns ennounetd in Sundiv’s Obsera< r thit ihe Govern 
ment would shortly tnlroduct a Bill dealing with the con- 
stitution of the piopostd 1 mp< nil College of \ppfied 
Science at South I\< nsington md the relation of the 
college to the IniverMtv of 1 ondon We find, huwevir, 
that this r< port is imorrccl though the scheme for the 
ostdbhshuK nt of th* <olbge w is outlined nearly four v irs 
ago when Messrs Wcrulur Beit and Co offend 
100,000/ towards [In cost and th( I ondon County Count il 
agreed to contribute 20000/ a year for niuntename ihe 
matter is still m (bennee Hus delav ns we hue re- 
marked before is both unfortunate md d ingcrous T hi 
chief point at is nr is whether (lie college shall form pitt 
of 4 ht Cmversitv of I ondon and Vie controlfid h\ ihe 
Senate of the t uversitv or whether it slull hi in in- 
dependent institution having a governing G>dv of its own 
While the relationship between the two institutions is 
being derided there is *no visible sign th it Iht s< home m 
taking definite shape, and many men of siena and leiders 
of industry are becoming impatient at th* ddi> The 
departmental committee on the Rov d Colleg* of Sen nee 
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and Renal School of Mmo> in referring to the composi- 

tion an<l functions of the governing bod\ of the new 

coikg< remarked (see Nature, February 8 iqot> p 
— * Of the rel ition of the new institution to the 
UnivcrMtv of 1 ondon it is necessary to premise that we 
ire tgntd thd it is desirable that the new institution 
should be established immediately, and that its orgams iticm 
should proieed without delay ** Wjth this, recoinnic nd ition 
\u ur< in complete agreement When the loflrge has bon 
in (\iNtini< for several years it will be time enough to 
dt ( tdt whit its connection with the l niversity must h< 
fn the mi mtnno, the special governing body proposed by 
llu dt p irimental committee ought to be appointed to start 
ihf institution If something is not done soon the 
oiUhuM ism with whtch the scheme for the establishment 

nf ihi niw college for advanud instruction and rtsemh 

in applud science was received will give place to public 
condemn ihon of the dilatory methods adopted in a matter 
of gre u nitmnil importnnce 

Prof A I ippmann and Prof Simon Newcomb have 
been (kited honorary fellows of the Phvsinl Not ictv 

Dk C D Wakott director of the U S Geological 
Survey Ins been elected st t retan of tin Nmithsonnn 
Institution in succession to the late Prof S P I migle\ 

Phof J Munf F R S , will deliver the opening In tun 
of tin session at the West Indn Committee Rooms this 
evening February 31 the subject bring 1 I he Construe 
tion of Buildings m Earthquake Countries ” 

A stoum irea of more tli in usual magnitude was in- 
fluencing the wc ether over the whole of the British 
Islands vnet indeed over tin greater part of western 
f uropi during Tuesday night and Wedmsdav The 
cerilr il area of the disturbance was situated near 
hkmhsmfs at S i m on February 20, the bnometcr 
ngisiering 27 0 ^ inches, which is probably 1 record low 
r< iding in tint |K>sition The barometer was below 
2Q inches our neirly the whole of the Tinted Kingdom 
end the full was unusually rapid Strong westerly gales 
occur rid throughout Tuesd iv night and thev were ton 
tmuing \<sterdav in all p irts of oui islands as well ^s in 
h 1 im f 

I fii- evuutive of the British lire Pievention Commithc 
hes ippointed a xptnal commission on concrete ftggre- 
gdions Hu scope of the commission is described in the 
following icsolution li lhat having regard to the con 
fusion existing cs to concrete iggreg Ues, and iht absence 
of then c x ict speciheutton the British Fire Prevention 

foinmiltcp do hereby constitute from among its members 
end suliscubtrs a special commission to report upon and 
define the iggngatis suitable for concrete floors intended 
to bn lire resisting having due regard to questions of 

strength expansion ind the chemical constituents and 
ilimgts of tht iggregitcs” In foinung the commission 

the various technic d interests hive as far is possible been 

represented Sir William Pruce KCB, FRS wdl 
act as rhairm m, md Mr Matt G irbult is honorary secre- 
tary Correspondence should be iddressed to the assistant 
secretary i Waterloo Place S \\ 

Tub February number of the Cintury Magazine con- 
tains a short drticle on Amundst n’s expedition and the 
North West Passage, bv Gene ral \ W Greely A short 
outline (illustrated by a m ip) of th* history of the search 
for the North-West Passage is given and General Grccly 
writes appreciatively of Amundsen s skill and daring in 
the handling of the Gjoa, as well is of the value of the 
magnetir work he carried out 
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Iiif Arms of 1 ebruary 5 publishes a telegram from 
Calcutta staling that a message had been received there 
on the previous day from Dr Sven Hedin Dr Hedln 
reached Ngangon Tso on January at, and hopes to amvt 
at Shigalse at the end of this month The explorer says 
that the ]ournev approaching completion is thb most 
wonderful he has made m Asm in twenty-two years 
Eight hundred and forty miles of unknown country* on a 
Imo running diagonally across Tibet, have been explored 
and mapped in 1X4 sheets Manx new lakes, rivers 
mount ain ranges, and goldfields have been discovered, and 
tht geographical n suits are said to be extraordinarily 
rich 

Linn Bovt> Aifxandfr, who, along with his brother 
Ciptam Claud Alexander, Captain G B Gosling Mr P A 
Talbot (surveyor), and a Portuguese collector, left this coun- 
trv in the spring of iqo4 on an exploring expedition across 
\fiuj his returned to I ondon Captain Claud Alexander 
died at Maifom in November 1904, and Cuptain Gosling 
in the Ubangt-Wclle region in June iqo6 Much valuable 
work h is b( < n accomplished A careful tnunguiatton has 
been < irned out from Ibi in Nigeria, to Lafy* Chad, and 
the hkf itself ti iversed in various diroctio s ^ Part of the 
course of tin Shari was pxplorrd , from fhi nee the Ubangt 
W'ts nathed md the expedition made its wav northward 
to the little known region where many of the Bahr el 
Gha/al tributaries rise and down the An to the Nile 
The expedition has been particularly successful in inflect- 
ing specimens in natur il history including skulls boms 
am skins of the ok tpi 

Dftaufd investigations of the ( a! ibnan earthquake of 
Neptimbei 8, iqo<; art now appealing We hive received 
a memoir bv Prof Rizzo on tht rate of propigatiou of 
this earthquake, and a note published in the Uti of the 
Turin At adenn of Silences in whit h he discusses the 
depth at which this e trlhquake origin ited, and adopts 
kilometres as the most probablr value Another paper 
b\ Dr M irio Baraltn, in the Journal of the Tuscan 
Uademv of Natural Sconces de tls with the distribution 
of the tl image and shows that there wf re srven distinct 
centres of destruttive violence, and that the earthquake 
was a true poly central one fndircUlv this paper shows 
that Prof Rizzo’s estimate of the dfpth of origin founded 
on llu assumption that the focus was simple and com- 
paratively restricted m extent must be m exo ss of the 
truth so that 50 kilometres should be regarded as the 
maximum possible, not the actuul depth of origin 

Prof P Carmouy, who was an eve witness of the earth- 
quake at Kingston on January 18, ha** sent to the Timer 
somi dt tails of the disturbance, from which we have 
obtained the following particulars of scientific interest — 
The budding miterial that has best withstood the shock 
is wood and next to this cement Brick has suffered 
most and stone is almost as bad An examination of the 
several streets in different parts of the town shows that 
generally the east and west walls of the buildings have 
collapsed, while those facing north and south have been 
but little injured This indicates that the earth move- 
ment ran east and west Another striking general feature 
is that the east and west walls have fallen away from 
the rest of the building, meeting together in narrow 
streets, of which there are many running north and south, 
and therefore making it impossible for anvone to escape 
uninjured fiom these narrow streets The streets running 
east and west have not been completely blocked by fallen 
debris partly bee cuse (hey are wider, but principally 


February 21, 1907J 


NA TURE 


399 


because the walls running in this direction have suffered 
less A peculiar alteration in the position of statues m 
the square is deserving of record, as it may subsequently 
throw some light on the direction of the earth movement 
On the south side of the square is a statue of the Queen 

The figure is turned slightly to the left on the pedestal 

In a corresponding position on the north side of the 
square another statue is turned slightly to the right The 
statue of P6re Dupont, facing north-east, wns thrown 
off the pedestal and lav broken on the ground , another 

statue facing west is snapped across the middle, and 

the bust has dropped on the lower part of the pedestal, 
but not overturned These four statues are within t 
hundred yards or so of e ich other In Kingston the 
earthquake was revealed to most p-rsons by a strong 
swaying, side to side motion, which soon changed lo u 
sharp up and down shake and then terminated Tbi 
grating of the bricks and stones as they slid over each 
othrr w is the first sound that distinguished it from the 
ordinary West Indian earthquake fiusts of wind blew 
after sunset and between 7 p ni and 8 p m another shock 
was felt During the night this was followed b\ six or 
seven others, wd these were repi ated during the subsequent 
da\ and night but without causing further appreciable 
dnniagp 

The I ondon County Council has decided to issue under 
the superintendence of Dr A C II addon a series of hand 
books to the ethnologa d coll* ct ion of the Hormman 
Museum Forest Hill The first of these, compiled b\ 
Dr H S Harrison has just m ide its appearinre under 
the title of “ From Stone to Steel ’ being 1 handbook of 
the cases illustrating the Stone, Bronze and Iron ages 
It is will illustrated and describes tltarlv and ioncis*l> 
the various types of weapons md impltments met with 
in the superficial deposits of Europe The cha f t\p*s of 
the human rate met with in Furopo in also noticed 
while * general survey of the history of stone and metal 
implenunts in non-Europe m countries is added 

Horse brekuinc in Wisconsin foims the subject of 
Bulletin No 141 of the University of Wisionsin Agn 
cultural Station issued in November list the report being 
drawn up by Mr A S Alexander New laws for the 
licensing of stallions for public seme* m Wisconsin come 
into force in January of last year and the present report 
deals with the working of these laws, md at the same 
time suggests such further enactments as appear necessary 
to improve the breed of horses tn the State Special atten 
tion has been directed to the elimination of unsound 
horses, and with the present powers it h is been found 
possible to * nforce the retirement of a considerable nurnbei 
of stallions coming under this category The ultimate aim 
of the luthorities is however, to get rid of all but pur* 
bred stallions for stud purposes, but, as (Ucwhere, farmer*' 
and breeders do not respond as heartily as might be 
desired to efforts which are essentially for their own 
benefit 

“Tiie Laws in Force against Injurious Insects and 
Foul Brood In the United States ** is the title of the sixty 
first bulletin issited by the Fntomological Bureau of th< 
U S Department of Agriculture, the text being dnwn up 
by Dr E O Howard the entomologist and chief of th* 
section, and Mr A F Burgess, secretary of the 
American Association of Horticultural Inspectors Bulle- 
tins covering much the same ground were issued r* sp* r 
tlvely in 1895 and 189 8 and the publication of the present 
issue has been rendered necessary by the en tetment of 
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new laws and the active interest in the subject recently 
manifested by several States in the Elmon From thr pre- 
f ice, it appears to have boon found impossible to bring the 
work absolutely up to date, ilthough prai hcally all the 
more important laws ire included I he issue also includes 
m account of the annual nheting* of the American 
Association of Horticultural Inspectors from 1897 *905 

I\ the course of an articl* on tin biology of the sandv 
tracts of Illinois, by Messrs C A Hart and H A 
Gfiason, forming the seventh p irt of vol vn of the 
Bulletin of the Illinois State I iboritorv of Natural 
History, the first-named author observes that snnd dwelling 
insects display a rein irkable similarity in eolour to their 
urroundings this being cwntid owing to thur expound 
condition The similarity is chiefly restricted to the dors d 
surf no and is notireabh in inset ts of all orders In th* 
t tse of the Caiolma grasshopper, individuals taken from 
(he sandy tract appeared to be paler than those from the 
surrounding darker ground 1 hi moulting of these inserts 
tikes plue m daylight, whin the colourless fresh exterior 
is * vposed lo the action of rays reflected from surrounding 
surfaces, and it has bi 1 11 suggested b\ \oss*W that thes* 
rays inav bv some kind of photogr ipluc aition produce an 
approximation to the gem r al coloui of the environment 
Ilov the cfh 1 1 is produced rem 11ns to he explained but the 
explanation seems a piobable om 

AccoRoiNc to Bti/rtgf ztir tillgenuinin Tatung for 
J mu iry 10 an expedition is m mors* of being organised 
under the auspice of the Roy d \i adeim of Sunins of 
Berlin and the Gov* rnment of the Dutth East Indies 
for the purpose of exploring J iva in m nch of further 

remains of Pilhec mthropus lh* origin ifor of the idea 
ippears to be Frau Prof SUenka, widow of tin I lie Prof 
Sclenka of Munich, who h is lire ulv trivelled extensively 
111 Borneo for the puipost of collating ombtvos of the 
orungutin Dr Elbert is atluhed to the expedition is 

geologist, whilst I)r M iskowski of Berlin goes out as 
zoologist ^ Durrh engineer, Mr Oppenoorth, will have 
charge of the surveying md ext ivating operations 1 he 
Pleistocene volcuwc brcLtit from whnh the original n - 
mams of Pithecanthropus were obtained by Prof Dubois 
it I ri nit is believed to hnv< a wid* e\tr nt in the moun- 
tains of Java, re iching in some places to a height of 100 

metres or more above si a b vel and it is proposed to 

examine this strutum thoroughly in \ numhtr of the mor* 
promising locilitns We m iy ce>rdiallv endorse the hope 
expressed b\ our Germ in contemporary th it the expedition 
will succeed in its obj»*t and bring lo J urope a collrc 
tion which will thtow sorm definite light on the ancestry 
of the hutiun race 

Tin- 7mirv of Icbiuirv 4 mnUined in artule on th* 
grouse diseas* inquuv summ irising the results of the 
work of the dipaitmcni il committee up to the present time 
The committee it will be remembered, was *ppomt«d 
bv the Board of Agriculture, with the proviso that it w i" 
10 find it" own funds It is for the most part compos* d of 
owners of grouse -moors, with Eord I ov it as ch iirmin 
broin the point of view of progress in the inquiry, it i" 
unfortuned* that th* work of lnvestignton his *oimidcd 
with a period of complete health among British grous* 

! he arm le criticises, not altogetlu 1 favoui ibh 1 

pamphlet issued by the committee undtr the title of 
Notes on the Grouse,” purporting to give i rt ( uwi6 of 
ill that is known about the disease \mong Us omissions 
is the absence of any i*f*r<nre to t he (hcori that thr 
midge may be the carrier of the infection Whether 
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Klein'* bacillus is really (be cause of the disease must 
for the present be left open Much time has been spent 
in searching for this organism, but hitherto without 
success If the bacillus “ should, after all, prove to have 
nothing to do with the disense, al! this time will have 
been Josi Jf is not suggested that this will prove to be 
the cast but merely that il would have been better to 
start with an open mind on that point as well as upon 
others ,r ft is pointed out that ns no progress can be made 
while the disease is in abevamo, and that t lie original 
subscriptions to the committee were to last for tin pc 
years onl), further financial meins will be required with 
the rec rudescenn of the m dudy in the future if any 
definite results are to be obtained 

The Proceedings of the Colteswold Naturalists’ field 
Club and the T r tnsat ( ions of flu Hull Geological Society 
are excellent examples of the wav in which the work of 
local societies ma\ be produced The former ta printed bv 
the historic house of John Bellow**, in Gloucester In the 
part for September 190O Mr S S Buckman has a h ind 
some!) illustrated paper on Schlutheimia and species of 
other gtnen o f I lassie unmomtes The reports of 
various excursions are accompanied by useful landscapi- 
views 1 he Hull Geologic il Society, in its issue sts led 
" vol vi , part 1 , for the years 1901-5,” published in 
1906, gives us Mr Danford’s detailed investigation of the 
belemnites of the Sppcton Clay, with four remarkably fine 
plates of photographs, taken, like Mr Buckman’s from the 
actual specimens One is tempted to ask, however, 
whether the money spent so liberallv on such papers would 
not have been better devo'ed to their production in the 
Geological Magazine The excellent records of local 
surfaces hanges in Yorkshire, bv 1 Messrs Butterfield and 
McTurk, md Mr Richards n\ note on teratodus from 
Westburv-on Severn, stand, of course, in another citcgorv 
The judgment of scientific readers must often be suspended 
between regri t at the scattering of valuable work and 
admiration at the 7 <al with which it is put forward in its 
place of origin It must be admitted that local publications 
of so high a standard arc in themselves a stimulus to 
research 

The Journal of the Rovul Sanitary Institute for 
Februarv (wvni No 1) contains an important paper bv 
Prof S Del^pine on testing the germicidal power of 
various substances by the thread method, in which it is 
concluded (hit nearly all the problems of disinfection can 

be studii d by means of it Dr Ncwsholmc contributes 

a paper on tin volunt irv notification of phthisis in 

Brighton and Dr Heron one on coordination of measures 

against tube rculosis 

Thf report from the Select Committee on the Housing 
of the Working Classes Acts Amendment Bill, which 
was recently issued contains some important recommend- 
ations, particular!) is regards sanitary administration 
It is found that at present sanitary control is imperfect, 
and that the administration of the Acts by the rural dis- 
trict councils is neglected Among the recommendations 
are transference of the administration of the public health 
and housing laws to the county councils , the provision of 
medical officers of Ik dlh, properly qualified and adequately 
remunerated, so that thev can devote their whole time and 
energies to the duties of their office, the piovislon of an 
expert -#taff of inspectors under the medical officer, whose 
title shall l$e altered from that of “ Inspector of 
Nuisances ” to “ Samtdry Inspector M , and the registra- 
tion of every house and tenement in rural districts It 
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is considered that small local authorities cannot satis- 
factorily frame and administer building and public-heaUh 
bye-laws, and it is suggested that the Lota! Government 
Board should establish a staff of officers for the special 
purpose of supervising the construction, sanitary condition, 
and repair of houses under the Public Health Acti f and 
the provision of houses under the Housing Acts 

No 25 of the *' Scientific Memoirs of the Government of 
India,” by Captain S R Christophers, is devoted to a 
consideration of the importance of larval characters In the 
classification of mosquitoes It is suggested therefrom that 
Stegomjia should be removed from the Culicma and placed 
in a group, Stegomjma, of its own that Megarhinus and 
l oxorhvnchites together with Mucidus and Psorophora (re- 
moved from the Culicma), should form a separate group, 
&c Memoir No a6 also by Captain Christophers, deal* 
with the Lcucocytozoon cants, a protozoan parasite of the 
white blood corpuscles of the dog, first described bv Bentley 
and later by James According to Christophers, L canfs 
comes within the division H emogregarina of Laveran, and 
verv possibly represents the mammalian form of Karyo- 
lysus (l ibbe) Reproduction occurs by the formation of 
true c>sts containing about thirty sporoaoits Jpncystment 
takes place in cells of the bone marrow After escaping 
from the cjsts, the sporozoits invade mononuclear transi- 
tional cells in the marrow, where they are seen as naked, 
oval forms These undergo changes and become encap- 
sulcd, whilst the host cell is altered in a characteristic 
wft The complete sexual development of this parasite 
lak s plate in the dog-tick (J? vangincus) 

The Keiv Bulletin was milnted in 1887 nnd although 
for a period the annual volumes werp in advance, the 
scries is now complete for a period of twenty vears The 
director of the gardens has reccntlv issued an index as 
npptndix v to last vears volume detailing the content* 
from the commencement of the journal to the end of last 
year 

The numbers of the Agricultural News (December 39, 
tqnf), and Januarv 12 1907) lately receivid contain itfer- 

ornes to the agricultural conference at Jumaica thai was 
90 disastrously cut short With regard to rubber in British 
Gtmm un expression of opinion by Dr Bovalhus is 
quoted wherein vjhcics of S ipium ire recommended for 
cultivation on the lowlands in preference to lltvca and 
Costilloa, that require to be planted at a higher elevation 

Sfvfrai references have appeared recently in the morn- 
ing journals to an alleged cure for the opium habit eman- 
ating from the Straits Settlements Mr h M Holmes 
writing to the Times January 22, states that the plant 
has been identified as Combretum Sundatcum, a woody 
climber growing abundantly on the plains around Kuala 
Lumpur, in Selangor Further information in supplied in 
the Pharmaceutical journal, January 26 where Mr 
Holmes says that it would be premature to express a 
definite opinion until a larger quantity of the material is 
available for chemical analysis and physiological investi- 
gation 

It is probably unknown to many pteridologists thru 
crested and other ** sporting ” ferjts may not infrequently 
be collected in the British Isles Mr C T Druary, who 
has found several wild 11 spo-rts,” writing In the Journal 
of the Royal Horticultural Society (December, 1906), quote* 
as two instances the discovery of a markedly crested form 
of Athyuum fihx -foemtna at Kiliush, Ireland, and the 
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jjrbwth of a crested variety of bracken at baygate, Sussex 
Other papers in the same journal include an article on 
horticulture In relation to medicine and notes on tufted 
ppn&les, hollies, and the ideal potato In the first named 
Mr E M Holmes furnishes a list of plants now culti- 
vated as herbs, among which one unexpected!} finds t he 
nestle and mallow, an account of medicinal plants suit-' 
able for cultivation in this country 13 also given 

According to the report of the Department of Agri 
culture m the Madras Presidency for 1905-6, a large ex- 
perimental area has been acquired at the village of Tali 
paramba, in the Malabar district, for growing pepper 
vines with the object of studying their morphology 
varieties, and other problems connected with their cultiv i 
tioft. Under the control of Mr C A Barber, the result *< 
are likely to add materially to our knowledge of this* 
historically and economically interesting product and will, 
It Is hoped, resuscitate the industry in South India Other 
Important products ruciving attention are sugar-canes 
gr$und-nuts cotton, and tobacco, but experiments an not 
sufficiently advanced to furnish conclusions I he manu- 
facture^ of door-mats, napkins, and muslins from the fibr* 
of vnnpara is an extension of the usuul applications 

Of this fibre 

The Cycads arc so few in number, and they occupy 
such an important position in plant taxonomy, that a 
paper embodying new researches c innot fail to be inter* st 
itlg As the outcome of an expedition to Chavarillo in 
the Mexican tropics, Prof C J Chamberlain was able to 
secure material of the little-known ovule of the genu* 
DiOon, and his lesults are published in the Botatitcal 
Gazette (November, 190O) The author obtained a series 
Of stages from the appearance of t ht urchegomum imti d 
cell to the germination of the seed The areh*gonia arc 
formed in October to the number of four cr five in each 
ovule, a neck cell is cut off, and subsequently a ventnl 
canal nucleus separates rmtoticxlly from the egg nucleus 
Hauatom, are developed in connection with the transf* rence 
of nourishment to the egg cell Hi* nucleus of the ovum 
in the largest known m pi tnts, and contains twelve chromo- 
somes Incidentally, the author concurs with the opinion 
that plants of Dioon may continue to live for a thousand 
years 

A new journal tearing the titl* Gaccto Matemattka 
Internacia is to be published in Fsperanto It will con- 
tain original articles on theoretical and applied mathc 
maticfc, mechanics and theoretical physics, reprints of 
articles published in other languages, reviews, corre- 
spondence biographies, and papers on the history and 
teaching of mathematics It is not Intended to compete 
with, but rather to supplement and strengthen, existing 
journals* The publisher is F J V aes, Mathencsserlaau 
*90, Rotterdam 

' Mr B M Dlggar details some experiments to ascertain 
the value of the osmotic pressures in the ulls of certain 
marine algae in a paper published as vol xvi , No 8, of 
the Transactions of the Academy of Sciences in St I ouis 
Common salt, nitre, and sugar were used to make plasmo- 
lysing solutions, both in distilled and sea-water It was 
found that the amount of nitre in soa-water required to 
plasmotyse together with the equivalent value of the salts 
in tfe sea-water was less than the amount m the fresh- 
water plaxiVioljsIng solution while the reverse held good 
for sugar An attempt tjo fxamjne the toxk effects of 
adding to aeri-water additional amounts of the different 
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constituent salts occurring m sea-water elicited the facts 
that magnesium salts ordinarily toxic to phanerogams 
and fresh-water algije were almost inert, and ammonium 
compounds were the most active 

From Messrs Burroughs, Welkome and Co we have 
received a copy of the 1907 edition of their ” Photogfaphh 
Exposure Record,” which is famili ir to most of our photo- 
graphic readers It is bound in art green canvas, and is 
issued at a shilling This neat pocket-book has been 
brought well up to date, and, as we have pointed out on 
previous occasions, should be the 1 fade tnccum of every 
photographer Fven in this small compass a great amount 
of useful information is compressed in spite of increased 
space being provided this year for the record of negative 
I exposures, there being room now for 33b entries Each 
copy is accompanied b> a folding card for hanging up 
which gives useful information regarding the timing of 
development by the factorial method for various degrees of 
contrast, and pirticulurs of equivalent plate speed numbers 
according to the different systems in use \n entirely new 
j series of examples illustrates the artule on exposure 

I Mr John C Packard of the High School Brookline, 
Mass sends us a description of an apparatus he has 
devised to determine the resultant of two motions at right 
angles to one anoth* r one uniform Ihe other uniformly 
accelerated A steel bdl 1 nch in dnnvter, is placed 
ct the top of an inclined plane of plate gl \ss ind is made 
to acquire a uniform mol tun in a hori/onl tl direction bv 
being rolled down an uixih try imhm te hind a ledge the 
ball is then allowed lo roll down the glass plane A 
tracing of the curve generited bv the ball is si cured b> 
fixing a sheet of squ ired paper to the plane and a piece 
of soft carbon paper over it The ball in rolling over the 
carbon papei leaves its irac* on the squared paper beneath 
\ study of the curve thus g* net it* d en chips th* pupil to 
arrive at the Invs of umformlv act iterated motion 

A fourth i dition of an ‘ Introduction to Physical 
Chemistry ” by Prof J mu s W llker, b R S , hus been 
published by Messrs M t< nulian and Co , ltd i 1 < work 
has been enlarged by Ihe imlusjun of sections dealing with 
the behaviour of r idio iclivo t Entente atomic and mole- 
cular dimensions tnd ncutruhiy and salt-hydrolysis 
\< \vi r dat 1 afforded by recent researches have been sub- 
stituted for thr numrrital valu*s of previous editions 

V\ e ngiet th it in a shoi l notice of Prof G S Boulgcr’s 
work on “ F tnuhar Iros ’ in Natirf of January 31, 
the reviewei was under a misapprehension when he re- 
marked that certain trees had team omitted The book 
reviewed is only th* first volume of a new edition of 
j Prof Boulger’s work, whuh is still being issued in fort- 
j n/ghtiy pins, and the missing species will dealt with in 
another volume Ihe volume should, we consider, have 
been described as voi 1 on the title-page instead of using 
the words ” First Si ries ” 

1 hl luthorities of the British Musi um (Natural History) 
h ive recently idaptexl the telephoto lens for securing 
accurte* photographs of specimens The installation con 
ststs ot a 12x10 camera with an extension of 4 feet 
filled with an 18x16 rectilinear lens and telephoto Utach- 
nicnt the whole apparatus being mad* bv M* sm s J H 
Dillmever, Ltd It has proved very smec^sfut the 
improvement in perspective and depth of difijiihun in the 
photographs being vrrv noti* f ibl* when compared with 
those tak* n on the same sude wiih an » ri'm ir\ lens 
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OUR ASTRONOMICAL COLUMN 

1 he Relent Soi ar Eciipsf in India —hrom a brief 
p iragraph which appears in the Pwtucr Matl for 
January 25 we learn that some interesting photographs 
of the partial ftlipse of the sun were obtained at Dchra 
Dun (N W Prov India) on January 14 A drop in the 
temperature of 4 0 corresponded with the passage of the 
sh idow, and there was a verv marked decrease m the 
dlumin it ion of the surrounding landscape Venus bee une 
(h irly visible to the naked eye 

Inc latf Dr Roberts's Celestial Photocraphs — \ 
pri Imunary catalogue of Dr Roberts’s collection of photo 
graphs of various celestial objects and rfgions comprising 
some 248*; original negatives is published by M id mu 
Dorothea Isaac Robirts in No 4 1 5^ of the Aslronomtschc 
\ aLhrtchten (hebruary 9) An introductory statement 
which accompanies it gives a brief account of the yarious 
(lasses of negatives, the period during which they wen 
obtained and the instruments employed by the ob^rver 
\ complete list of Dr Roberts’s tribute to tstronom\ is 
to tn published as soon as circumstances permit, and ns 
the number of copies of the p iper will be limited, those 
mt( r< sted m photographu astronomy, and desirous of 
receiving a copy are requested to send in their nanus at 
once to Midame Dorothea Is-ac-Roberts, Chateau Rosa 
Ronheur B\-Thoniirv, S ft-M , France Positives on 
gl tss reproduced from the Isaac Roberts negatives will 
be lent for the purpose of micro-metric measurements if 
application be made, and provided that the documents be 
returned aftpr the completion of the measurements 

A r osi Cowkt (190 s/) —W hilst examining three photo- 
gr iphs taken at Mount Wilson on Jul\ 22 1905 Prof 

R irpnrd found the trail of a comet which appe irs to have 
evaded all other observations and as the object might 
prove to be a periodic comet hr now pul hshes some 
measures of position which he h is made m order to deter 
mine if possible an approximate orbit, in No 41^3 of 
the tstrotiotmichc Nachrtchlen (I ebruarv 6) 

The positions (1005 o) of the comet it the beginning ind 
end of the trail were — 

RA = i8h 23m 164s 8 — — 2 o° 30^ o 

it ibh 20m GMT, and 

R A = i8h 23 m 412s 5 = — 20 0 3 1 ' 0 

it iXh 0 Ml , respectively the position ingb and 

length of the trnl were found to be 288° 24' and yLS" 
thus giving i daily motion amounting to 3m 49 3s 

17' SS* On examining the Harvard plates for this 
d He Miss leavitt was unable to find any trace of the 
object which must have been much smaller than 
(jiacolnm’s 1901; III comet, and at hast six or light inns 
less bright 

Ihf Spfciri t m of Mtra — Tour photographs of the spu- 
trum of Mira were obtained at the Lowell Ohscrv itorv 
during the re< rut maximum of the sUr’s brightm ss md 
i hnef discussion of them is published by Mr \ M 
SJiph* r m No 1 vol \\\ (February) of the Astro physical 
Journal 1 he first spi 1 trogrnm obtained on December 
13 iqoO included the region A 4100 to A 5000, and shows 
both H0 ind \{y is strong, blight lines Tin second 
photograph w is taken on permiber 18 and shows th( 
four hydrogen lint Ha 1*0, Uy md H8 as bright lines 
increasing in intensity in the order given Ha being notably 
weaker than the others Numerous ibsorption bands 

sharp md intense on thnr more refrangible edges and 
gradually fading out towards the red, are shown, in 
addition to the hvdrogen lines on the plan taken on 
December at On the Inst plan t iken December 24, all 

1 hi hydrogen lines were bright Ha being bordered on the 

violet side bv a strong and rather broid absorption hne 
Of the metallic absorption lines those due to vanadium 
are recorded is being ispernth strong 

Sitn and Planet Chart — Wc have received, from the 
firm of Carl Zeiss, 29 Margaret Street W a topv of a 
very useful chart which enables a reudv determination to 
be made of the position of the Min or of any of the 

planets, in rrgard to the fixed stars during 1907 It ton- 
sists of a chart of the equatorial constellations, together 
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with right ascension and decimation curves f on the sfttne 
stale ns the chart, of the objects to be found By simply 
(hawing ordinates for the required date, as found on mb 
chart, and projecting the points where they intersect tne 
R A and declination curves on to the star chart, the 
relative position of the sun or planet may be determined 
in less than one minute 

luiRiY-hix New Variable Stars — By superposing posi- 
tive and mgatlve copies of six photographs taken with 
a 1 inch Cooke lens Miss leavitt discovered thirty-six 
new variable stars in a region 30° square, having its centre 
at R A cri2h , dei »— ho° These variables are mostly 
situated in thp constellations Carina and Centaurus, and 
six of them are probably of the Algol type Nova Velorum 
was discovered, and sixteen known variables were re- 
discovered on the same plates (Harvard College Observatory 
Circular No 123) 

SE1SMQLOG ZCA L NOTES 

Valparatso Seismograms 

/^\N August 17, 1906, Valparaiso was visited by an 
^ carthquako of unusual severity Seismograms of this 
disturb incc were obt uned at all observatories throughout 
the world which were properly equipped with apparatus to 
rmord telcscisnm motion lhe seismograms obtained in 
this country, as w is pointed out to me ay Mr R D 
Oldham, and noted by other observers, exmbit a dual 
character This duality is clearly seen in the annexed 
seismogram from Kew reproduced by the kind permititon 
of Dr R 1 Glazebrook After preliminary tremors, there 
is a “shock” or maximum, marked A, at 15 GMT 
and a second “ shock " or maximum, marked B, forty - 
five minutes later, or at 1 50 If the latter shock origin- 
ated in or near to Valparaiso, and took ih 5m to travel 
fro n that part of the world to Britain, it originated there 
at 7 59 in Valparaiso time The most accurate time re- 
ceived from Santiago is 7 $$ 40, or practically 759 We 
may therefore conclude that B represents the disturbance 
which led to dev 1st it ion in Valparaiso and places in that 
vicinity lhe question now arises is to what is shock A at 
1 5 G M T From the duration of its preliminary tremors 

it evidently came from some place about 105° distant, 
which happens to be the situation of Valparaiso, and the 
time of its origin, wherever that may hive been — Central 
Asia or South Americt — was in GMT oh om (7 14 
V alparaiso time) but up to date f am not aware that the 
inh ibil mts in Valparaiso know mvthing about i shock 
it 7 14 Shew k A and shock B ma\ have a direct relation- 
ship, or they may he independent disturbances which 
occurred about the same time logether they make a 
jumble which might be compared with the meeting of 
\va\(s it the mouths of two opposing r stu ines lhe Inter- 
na hon d S( ismological Assoc ution, whuh met last year in 
Rome, issued from its headquarters in Strassburg a 
circular to seismological stations generally asking for 
seismograms of “ the Valparaiso earthquake ” Ihose and 
a variety of detail ibout instruments and the stations where 
seismograms were ohtamcd are to he placed befoie the 
deleg ihs of tbit issoci ition when they meet at the Hague 
tor their study 

A New Seismometer 

The International Seismological Association offers prizes 
of 50/ , 35/ , 2t ;/ , and 1 for the construction of a seismo- 
meter It is to record earthquakes which have their origin 
near to the place of observation which we assume means 
earthquakes that can be felt It must register both hori- 
zontal and vertical movements No doubt the authors 0/ 
this condition are well aware that vertical displacements 
are aciompanjed by angular displacements Any recording 
seismometer under the influence of vertical movemertf at 
its best becomes an indifferent variety of clinometer 
Usually its records have no more value than those from 
a soismosropt One remarkable condition is that the new 
instrument must have a magnification of not less than forty 
to fifty times Seismographs used in Japan, and by all 
who have had experience in recording earthquakes of local 
origin, find a magnification of from six to ten quite 
sufficient If a shock has a range of a quarter of an 
inch, which in soft ground maj well be the case, this 
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w ou)d appear on the record receiving surface of the new 
*#i#W^aph more than a foot or 30 cm in length It 
K oi course, possible to constant a large record receiver, 
but is ft necessary y \bout a record of time, which is 
the most important element required by the work- 
ing defemologibt, nothing whatever is said 

SH&nographtc and oth^r Record receivtng Surfaces 
Tito tecord receivers to whuh I refer arc the types used 
In connection with horizontal pendulums adopted by the 
British Association, and now in use at many stations widely 
distributed round the world Nearlv all of these record on 
a surface of photo^raphu papir moving at the rate of 
60 mm per hour Ihtrc urc, however ont or two instru 
menrs where the paper moves at u rate of about 250 mm 
per hOut With very 1 irge earthquakes, the times of 
commeodement or the commencement of the piclimmary 
trsrnort, as recorded^on either the slow or comparatively 
rapidly moving papir, art identical, the seismographs being 
similar md placed side by sidf With larihquukcs of 
moderate intensity this is not ilvv ns the case On the 
slowly moving paper the commenccnn nl of the preliminary 
tremor# may be lost 1 he explanation apparently rests m 
the met that slowly moving paper pissing beneath two 
illumtaRted cross slits or an illuminated “ pin-hole ** has 
a longer exposure than that which is moving quitklv The 
longer the exposure the broader the line in one case the 
film takes about twelve speonds to pass beni ath the 44 pin 
hole/ ** and in the other betwet n two ind three seconds 


of scientific investigation in the eyes of those critics who 
are disposed to assert that India cannot afford to be 
scientific 

No less than 128 pages out of the 187 which comprise 
the report are devoted to the reproduction 0/ tables giving 
the results of mugnetic observations, which are further 
illustrated by a map showing the stations of observation 
of the magnetic survey Since the year 1901, these have 
been carried practically over the whok peninsular area 
1 with the exception of the Central Provinces A description 
| of some of the stations and of the instruments used com- 
pletes the narrative, but no general deductions are made, 
nor is any indication afforded as to the practical result of 
these undoubtedly valuable observations 
1 Major Conyngham’s report on the pendulum observations 
for determining the forep of gravity is directly interesting 
1 The latest instrumental equipment for this class of observ- 
ation includes 44 half-seconH ” pendulums, which are only 
I onc-qu'irti r tin length of those previously used in the de 
partment A new method (an Austrian invention) has also 
been introduced for registration of the coincidence of beat 
| between thi free pendulum and the clock pendulum, the 
' pendulums being no longer swung m vacuo A consider 
I able increase in accuracy of observation has thus been 
assured, further refinements being introduced in the torrec 
I tions applied for the minute vibrations (or “ wagging ”) 

| of the stand on which the instrument is fixed duo to th* 
swing of the pi mlulum Smm. of tin results an turious 
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In either case, when tht boom of th< pendulum, which at 
its outer extiemity carries the equiv dent of a 44 pin-hole,” 
is steady, we get a straight line on the film moving 
borwath the same Very slight movimcnts of the boom, 
hoiftever, are to be seen on tht film which has passed 
qurtklv beneath its spot of light which cannot be seen on 
th« film which has moved slowly On the latter minute 
ripples have been eclipsed in the broadened line The 
meaning of this, not only lo praetu al seismologists, but 
to all who have to deal with photographic recordng 
apparatus is thit the best result whuh can be obtained 
from a given instrumi nt largely depends upon the spot d 
of tho photographic record-rt reiving surface 

John Milne 


S CIFNi b IN ]^ DM 1 

'T'HE 44 narratives ” from which extracts have been 
A taken for publication in the report before us are 
those of officers of the Indian Survey Department who are 
employed on work of scientific investigation There is 
HtUf of topographical, ind nothing of geographical, interest 
in them if we except certain results derived from Captain 
Wood’s mission to Nepal They afford* however, most 
convincing proof of the strenuous nature of the work of 
the scientific branch of the department, and should serve 
amply to justify the maintenance of a well-matured system 

1 “Extracts from Narrative Report! of Officers of the Suivey of India 
for the Season 1903-04 ’ Pp 187 (Calcutta) 

NO 1947, VOL 75 ] 


l’or mstince, it was found at Calcutta th it the perpetual 
tremor, or vibration, sit up by trafhc, due to the nature 
0/ those alluvial deposits on which the city may be said 
to be floating absolutely negatived the value of the observ- 
ations, whilst, on tin other hmd observations taken at 
Colaba, in Bomb ly wire not nffutcd appreciably by the 
hring of the big guns of the fort in their vicinity 

I he v due of g ’ (furc< of gravity) lining used to di 
termini the figure of the spheroid and the density of the 
earth s crust, it was found at Colaba that the excess of 
attraction indicated by the observations equalled that which 
would be accounted for bv a disc of earth matter below 
tho instrument 2^0 feet thuk with an excess of density 
equal to 2 8 above the average of surface density At 
Ddiri i)un on tin oilier h^nd tin defect in 14 g ” mdualid 
a defuicnty in density of 2 8 extending to 2 930 feet m 
depth Assuming thu the surface density is 28, this 
m* ins th j t we must imagine a ravity 2030 fi r t d*f j> 
under Dchra Dun, in othi r words, 44 the mailer undi r 
lying Dehn Dun is so deficient in density — we do not 
know to what depth this deficiency may extend th it it 
would have to be pressed downwards until the surface ol 
the land was 2930 fntt below its present position before it 
would attnn the average density of the crust of the < arth 
Likewise at Colaba an expansion of the underlying stni 1 
until n hill 2500 feet high had been formed would be 
requisite to reduce the excessively dinsn rot k th it is found 
here to the average density of 28” 

Certain levelling operations nfirred to in anotur part 
of the report have been undertaken in the interests vf th< se 
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pendulum observations to determine the difference of level 
between Dehra Dun and Mussoone 

Valuable results still continue to be obtained from the 
tidal observations, which extend over forty-two ports from 
Aden to Port Blair 1 ide tables for forty ports ate now 
published in England b tsed on the observations of the 
Indian Suivl> Several instructive tables will be found 
in the repoil, especially those showing the errors in the 
predicted times and heights of high and low water at the 
various stations These tables apparently indicate a 
superiority in the automatic system of recording 

Amongst the most interesting records of the season arc 
the results obtained by a careful rc-computaUon of Captain 
Wood f> observations for determining the position of 
Everest and other high peaks in Nepal The more rigorous 
methods employed give a very slight difference (never 
amounting to half a second of arc) between the new and 
old determinations of the coordinate values of the stations 
of observation, which differences ure reflected in a greater 
degree in the values of the peaks observed, but the corru- 
tions in altitude of the peaks observed, due to the employ- 
ment of a ieviscd coefficient for refraction, arc mure marked 
The height of Mount Everest, for instance, is reduced by 
about 300 feet (28,700 feet instead of 29,000 feet), and a 
general reduction in altitude of most of the j>eaks is 
apparent 1 his, however, must not be accepted as a final 
determination I here are other factors in the computation 
of altitudes observed under extraordinary conditions still 
to be determined with more rigorous exactness, and it is 
quite possible that the ultimate altitude of the highest 
mountain in the world may be fixed at a higher figure than 
29,000 feet rather than a lower one 
A short statement of the progress of topographical surveys 
in Sind (with no narrative of any interest) and of riverain 
surveys in the Punjab with a few notes on town and 
municipal surveys generally, completes the report 


TJ/k NEEDS Ok THE UNIX ERSITY Ok 
CAMBRIDGE 

npFN jears ago the Duke of Devonshire, us Chancellor 
* of the University of Cambridge, directed attention 
to the resources and the needs of the University, and at 
the beginning of 1899 the Cambridge University Associ- 
ation was formed The progress towards the rc-endowmcnt 
of tin University, which it is the object of the assoualion 
to promote, is described by the Chancellor in a later of 
whuh a copy has been sent to us, and is here summarised 
The suns, which the Cambridge University Association 
has been able to transfer to the University amount in all 
to 'ibout nt; uoof Of this total a considerable portion was 
allotted bv the donors to the building of the new medical 
school, the school of engineering, the proposed new build- 
ings of the Cavendish Laboratory, the school of agri- 
culture tho museum of archaeology and ethnology, tnd 
to the University library, but a large proportion has been 
avail ible for general purposes 
Although the progress already made in the equipment 
of the sevcnl d< partmi nts must l>e regardid with * iti** 
faction few of the otbi r wants keenly felt in 1899 h h\p 
yet been met, md in certain c isos new wants have in- 
evitably arisen during the last seven years In the scien- 
tific departments ( v< r> year must of necessity bring new 
demands for speu dilation m teaching and for the pro- 
vision of facilities for n search In some departments, 
notably those of agruultuir engineering, and chemistry, 
the number of students his greatly increased, and addi- 
tional accommodation is required 

The greater of the immediate needs of the University 
mav thus be stated ihe sum of 18,000! promised for 
the University library represents only the first instalment 
of a capital sum of 148,000! required Chemistry requires. 
10,000/ capital and 2000/ income, physics, 12,000 / capital 
and at least 1000! income engine/ ring, io,oOt>J capital, 
and imxjjpe and equipment for research , botany, loooi 
capital and 250/ mcoJnc , phvsiology 10000/ capital and 
1800/ income, agriculture, 20000/ capital (of which 
fa 000/ ha* been promisbd) and 600/ income, the medical 
st hool wifi cost at least 20,000/ to complete, and in 
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addition u considerable sum is needed for tho provision 
of msti uments, Ac , and a large income for addftlbifcs to 
the teaching staff Geology asks for 3800/ capital and 
1300/ income A new, or at least a greatly enlarged, 
mu^Um of zoology will shortly become necessary, and an 
Incoin'' of 1500/ is also lequired for this subject Entom- 
ology, a subject of great importance in its relation* to 
forestry and tropical medicine, is in need of to, 00 d 
capital Oriental studies require 200pJ income A now 
museum of archaeology and ethnology, urgent!) needed for 
tho preservation, and for the display for the use of re- 
searchers, of Lhe valuable collections possessed by the 
University, will cost 24,000! , and a considerable income 
will be nquired for staff and maintenance History 11 In 
need of 800/ income, and a sum for the provision of 
lecture rooms Economics require 2000! ' income, the 
moral sciences (including experimental psychology) 1400/. 
rapitU and 1240/ income Classics ^require about 900/ 
income and in ithematics capital for new lecture-room* 
and 3500/ income Law asks for 600! income Modem 
languages urgenth require a sum sufficient to create pro- 
fessorships m at least English, 1 rench, and German (at 
present represented by two readers and a lecturer), and to 
ensure the proper representation of other modern language* 
There are other needs, som. of them not intrinsically le*s 
important than those mentioned, but demanding more 
modest sums for their satisfaction 

Ihe disabilities arising from the low scale^of existing 
salaries are common to almost every department The 
average stipend of a professor is but 550 1 , and that of 
a university teacher, other than a professor, 250/ per 
annum and these figures include th* emoluments received 
from fellowships and from fees The disability is increased 
bv the fact that the University can set aside only aoo ! 
per annum to form a pension fund for its forty-four pro 
fessors, and nothing at all for other teachers There is, in 
addition, need for the creation of many new posts 

If the University is to retain the services of its most 
distinguished men it is imperative that the income assured 
to them both during xnd after the period of active work, 
should bear companion with what they mav obtain in 
similar positions elsewhere 

It is stated that in all 9 eupital sum of nearly one 
million and a half, apart from tuv question of a pension 
fund for professors might without extravagance be 
immediately expended on the equipment of, and on the 
provision of staff for the Umtrrsitv 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambkuk*£. -lhe professorship of agriculture in the Uni- 
versity was established in the vear 1899, in consequence 
of a generou* offer by the Drapers’ Company to contribute 
S00J a year for ten years to the agricultural education 
fund, for the stipend of the professor The Drapers’ 
Company has now signified its intention to continue ft* 
contribution of 800/ a year for a further period of ten 
years, dating from the year 1909, on the understanding 
that the Department of Agriculture, and the stipend of the 
professor, shall be maintained as at present, The com- 
pany has further expressed approval of a suggestion made 
by the board of agricultural studies, that the source of the 
endowment should be indicated, as in the case of some 
other foundations, by attaching to the chair the title of 
the ‘ Drapers’ Professorship of Agriculture ** 

The following have been appointed members of the 
board o? electors to certain professorship* — Dr Kevntf 
and Mr W E Johnson, of King’s College to that of the 
JCnightsbridge professorship of moral philosophy , Mr 
tl Neville, of Sidney Sussex College, to that of the 
^professorship of chemistry apd to that of the Jacksonian 
professorship of natural philosophy, Prof Forsyth, to that 
of the Plumian professorship of astronomy , Prof Howard 
Marsh, to that oL the professorship of anatomy Prof 
S H Vines, to that of the professorship of botany , Dr 
Bonney, to that of the Woodwardlan professorship of 
geology and to that of the professorship of mineralogy; 
Sir Thomas Barlow, Bart , to that of the Downing pro- 
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of medicine , Dr Gaskett, to that of the pro- 
fes»or»hip' of zdology and comparative anatomy , Dr 
Kaync*> to that of the professorship of political economy , 
Dr W N Shaw, to that of the Cavendish professorship 
of physic*; Prof* J J Thomson, to that of the professor 
ship o t mechanism and applied mechanics , Prof C S 
Sherrington, to that of the professorship of physiology , 
Prof* mittall, to that of the professorship of pathology , 
the Hon* B A W Russell, to that of the professorship 
of mental philosophy and logic , and Mr A, E Shipley, 
of Christ’s College, to that of the professorship of agri- 
culture,. 

The teachers' training syndicate has appointed Dr 
Rouse, of Christ's College, O Browning, of King's 
Collegia and J Wallis, of Christ’s College, as delegates 
to attend the International Congress on School Hygiene 
to be held in London next May 


Prof* H McLeod, F R S , Is to receive the honorary 
degree 0 1 LL D from the University of St Andrews it 
the graduation ceremonial on April 2 

Pro t, Thomas Loveday, professor of philosophy at the 
Sauth African College, Cape Town, has been appointed 
librarian to the University of Sheffield 

ARRANOEMTNTS have been made for establishing a dis- 
tinct department of the Board of Education to deal with 
all grades of education in Wales and Monmouthshire Mr 
A T Davies ha9 been appointed permanent secretary of 
this Welsh Education Department, and Mr O M Edwards 
chief inspector for Welsh education, and both will be 
Mirectly responsible to the president 

A RPutbr message from Pittsburg announces that the 
Western University of Pennsylvania will confer the 
honorary degree of LL D upon the following gentlemen, 
among others, who will be present at the Founders’ Day 
celebrations of the Carnegie Institute on April 13 next — 
Sir Robert Ball, Sir William iurner, KGB, Sir William 
Precce, KCB, Signor Marconi, Mr Chalmers Mitchell, 
Dr John Rhys, and the Rev E S Roberts, master of 
Caius College, Cambridge 

A Recent issue of Science contains further striking 
instances of the importance attached to higher education 
by wealthy American citizens Rensselaer Polytechnic 
Institute has received a gift of 200 000/ from Mrs Russell 
Sage The money will be used for the school of 
mechanical and electrical engineering Mrs Sage has 
also given 200,000/ to the Emttia Willard School of 7 roy 
The establishment and permanent endowment of Peabody 
College for Teachers, at Nashville, Tennessee, has also 
been assured The Tennessee legislature has just passed 
a Bill providing the college with 50,000/ The city of 
Nashwlle has given 40,000 1 , and the county of Davidson 
20,000/ These gifts have been made in response to a 
proposition from the Peabody Education Board* to endow 
the college with 200 000Z All the conditions imposed by 
the Peabody Board have now been complied with, and it 
only remains for that board to organise the institution 
The college will have 310,000/ in money In addition to 
this, the University of Nashville has given the grounds 
and buildings now occupied by the college, valued at 
50,000/ It is understood also that gifts will be received 
at once from other sources amounting to about 200,000/ 
We also notice that by the will of Arthur Mills, of Brook- 
line, Harvard University will ultimately receive 30,000/ 

It is satisfactory to learn from the annual report that 
the Geographical Association, which is doing very useful 
work m promoting the study of geography in schools by 
scientific methods, is making substantiaf progress In 
many schools geography is still regarded as a collection 
of names and phrases which convey no real meaning to 
the pupils but, thanks largely to the efforts of the associ- 
ation^ both teachers and examiners are beginning to realise 
that geography must be approached in the spirit of prai- 
ticat inquiry if it is to be of any value as a school subject 
Ordnance Survey maps can now be obtained by schools at 
greatly reduced prices upon application to tno Director 
General of the Ordnance Survey Southampton, and suit 
able maps to supplement these will no doubt be suggested 
by the committee appointed by the association to consider 
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the substance and scope of atlases for elementary schools 
\ special committee on lantern-slides has also been 
appointed This committee hopes to prepare series of 
slides illustrative of certain aspects of geography, as well 
as of various countries It is specially anxious to obtain 
bets of views of different districts in the United Kingdom 
illustrative of their scenery and bociol conditions, as well 
as from British and other lands beyond the seas Such 
illustrations, combined with exercises on the construction 
and use of maps, practical measurements with tape and 
plane-table, meteorological observations recorded day by 
day, and the spirit of “ Seek and ye shall find ” per- 
meating the whole of the work, will transform geography 
from a dismal study into a living science by which botn 
the imaginative and the critical faculties may be culti- 
vated We have no sympathy with the old order of things, 
but the change which the Geographical Association is 
bringing about gives decided satisfaction 

The provisional programme of the Federal Conference 
on Education, organised by the League of the Empire, 
and to be held in London from May 24 to June 1, in- 
cludes the following educational subjects — Teachers 
(1) compmison of (a) tho provisions for the supply and the 
training of elementary teachers, and of (b) the conditions 
of thetr work in the United Kingdom and other countries 
of the Empire and Crown coionn *. , (2) similar comparison 
in the case of secondary teachers , (3) practicability of 
temporary mterch ingt of teachers and of inspectors 
between the United Kingdom and other countries of the 
Empire and Crown colonies Ihe relations between 
secondary and primary schools in the various countries of 
the Empire Means of establishing a sjstem of mutual 
recognition of equivalent standards of att eminent In the 
several countries of the Empire in connection with primary, 
secondary, and university education Cooperation in 
educational public itions (1) scheme of the League of the 
Empire for Imperial text-books in history , (2) means for 
ensuring correctness in text-books dealing with geograph}, 
or in which local knowledge is required Cooperation in 
school work (1) the formation of a central exhibition of 
industrial 01 other school work , (2) the organisation of the 
exchange of school work and specimens between depart- 
ments, museums, and between individud schools on a 
permanent basis School subjects (1) the Fnglish 

language (a) reading (literature), (6) composition (c) pro- 
nunciation , (2) geography in its relations to (a) historv 
(6) discovery and commerce , (c) the growth of the 

Hmpirc, illustrated by hntern slides md other means 
(3) encouragement of nature-study Education of non- 
British races comparison of idtals methods and 
standards in various parts of the Empire Other bubjects 
which may be discussed if tune allows (a) cadet corps 
and military training, (6) educational facilities in sparsely 
populated districts , (c) educational treatment of poor law 
and reformatory children ( d ) civic and moral education 
(e) metric system of weights and measures , (J) school 
gardens 


SOCIETIES AND ACADEMIES . 

London 

Mineralogical Society, January 29 — Prof H A Mier*\ 
F R S , president, in the chair — Experiments bearing on 
the order of crystallisation of rock-constituents Prof 
H A Mlere, The general results of experiments made 
by Miss F Isaac and Prof Miers with mixtures of salol 
and betol in all proportions were described , the experi 
meats have estibbshed the supersolublhty curves even 
beyond the points where they cross below the cutcctn 
temperatun Owing to the fact that the main separation 
of crystils in the cooling mixtures takes phre only when 
ihe liquids hwc been supercooled to temperatun s give n 
by the supersolublhty curves, it has been found (1) that 
m general the mixtures do not solidify as a eutectic mix 
lure, (2) tbit, according to the conditions of supercooling 
cither substance could be made to crystallise before the 
other in mixtures approaching the euieriu m composition 
It was suggested that these results are ipplicabic to the 
solidification of many rocks and alloys — Serpentine rock 
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from i hi i unthuli r Kopfe, Tyrol Or A I’ Young 
J he min* n Is found in the serpentine ire diopside, itcmo- 
lite, chnwhlore, picotite, magnetite, iron pvntts, and a 
fibrous mineral referred to antigorite l he latter mineral 

is regarded is holding a place between the micas ami 

ihlontrs On the surface of the serpentine are prodding 
bistite pseudomorphs coated with films of silvery luMrt 
1 he serpentine is a non-fohated intrusive core whuh on 
rhe borders is highly foliaud find passes into tilt beiring 
phvllitcs A simple tabular arrangement of the thirty two 
< r> stalk graphic i lasses Dr J W Ivan*. The table is 
bisid on the chiricter of the symmetrv of the prim ipal 
zon< axis or /one axes Each column contains cl isses 
with the same rotational symmetry round the axis, and 
p irh iow thost which agree in the other sjnuneiricHl 
(liar ictus of the axis A new model of crystal refr u to- 
nieter Or G F Herbert Smith J his instrunn nt is 

identical in principle with that pruiouslv described and 

is intmded for use with 1 irge mineral spu miens ind 

mounted gem stones No port extend* above the levi 1 of 
tfu plate holding the dense glass hemisphere Further the 
ophr it combination his doubb the focal length of the 
p irlier form and provides conse qucntlj , gre iti r r< fino- 
ment — Isomorphism as illustrated by certain vanities of 
magnetite Prof B J Harrington Analyses are given 
of spfumens of mignetite fiom St Joseph du Lae, C-mida, 
ind from Magnet Cove, \rkansas, both showing the un 
usual combination of octahedron and irapezohedron j)ill 
Mu C in uhan specimen contained ibout 5 per cuit of 

1 i 0 3 8 per tent of MnO, and 3 per rent of MgO and 
the spu mien from Ark insas about 10 per rent of Al,O s , 

2 per cent of fiO, 2 per cent of MnO and q per ient 

of MgO — Mr Pltltohmann exhibited a colli 1 tion of 
/tolitis from Japan, Dr Evans an objective giving 1 flat 
tu Id wtth convergent light and Prof Mlerc a gonio- 

mitir to be used for the measurement of the nfraitive 
indices of cooling solutions for which purpose it is pro- 
vided with means for maintaining a constant hmprrituro 
for any desired period 

Zoological Society Februnn q — H C» the Duke nf 
Bedford K G , president m tin rh ur — Mammib colbitrd 
in Mind mao Philippines, by Mr M P Anderson for 
the Duke of Bedford’s exploration of eidirn \sia O 
ThoniM Seven species were mentioned, one of which 

vv is new ind is designated Crutwmvs mclantus sp n 

1 he origin of the lateral horns of the gir iffr m fa til lift 

on the irea of the parietal bones Prof T Rav 
Lankattar The author dcsiribcd ind show id the ixact 
rel ition of the lateral horns in the foetus takm from thi 
ginfTe which died last spring in the society's girdens 
It was demonstrited that the latiral horn of the ginffr 
w is tvdustvelv in origin a part of the fibrous osbogenetic 
tissue of the pariet d bone of which it w is t p irt ind 
hid no connection whatever with the frontal Thus the 
statement made by Sir Richuid Owen in his account of 
1 new horn giraffe, in a piptr n ad b< fore th< society m 

w is finallv shown to be b ibed on an unfortunate 
undent Owen had iut out the hom-bearmg area of the 
skull, and after an mterv il of time had reversed the re- 
Ittions of the excised piece of hone, taking frontal for 
ptriMil and para tal for frontal The author expressed 
1H1 opinion th ct the parietal lateral horn of the gir iffe 
could not he consider! d to be the same morphological 
unit as the frontal late 1 nl horn of the okapi — Parallel 
hair fringes uid colour striping on the face of fatal and 
adult giraffes Prof F Rav L»nkt«ter The mlhor 
described n rr mark ihle colour banding or striping of the 
hairy covering of (hi fm m the foetal giraffe and showed 
that simiDr dark and light striping occurred in a very 
marked form in idult giraffes though not in all in- 
dividuals — The existence of rudimentary antlers in the 
okapi , Prof T Ray Lanke«t«r A description was given 
of the polished tip or apex of the okapi's horn which 
breaks through the mtegununt The author showed that 
transverse fissures or incisions wore produced one behind 
the ptfier in the naked apex tending to cut off in succession 
a series of smalf bony caps, which he regarded as rudi- 
mentary antlers He expressly rr Ironed from concluding 
that this formation of minute antler-caps was to be re- 
garded as genetically connected with the antk r formation 
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of the Cervidit, though such a connection was nofciltdQw — 
A new Amazonian tree-frog, Hyla testntfictr^ 
related to }i vtti ulosa, but distinguished by fidJy faftlf- 
webbed fingers G A Boulenger, on behalf of £ A 
Qo«ldl This frog was remarkable for its habit Making 
good-sized basins of resinous substances In hoftow branches 
of high trees, in which water collects, which seized as a 
nursery for the eggs and larvae 1 he frog collected the 
resin from the bark of certain tries, such as the- artvttaBc 

brewbranto n (Protium hcptaphyllum ) — The coftecHon of 
C umaeea in the Copenhagen Museum Dr T 

Caiman Altogether thirty species were dealt wJfh t of 
which twenty-five were described as new Ihfc majority 
of the specimens were derived from collection* made In 
New 7 ealand and the Gulf of Slam by Mr H Writer and 
Dr lh Mortensen respectively 

Chemical Society, Kbiuary 7 —Piof R Melddfe,FRS, 
president, m the 1 hair -The rapid electro-analytical -de- 
position ind separation of metals, part 1 , the ^metals of 
the silver und copper groups ind zinc H J £ 

[he metals studied arc silver, mercury, copper, bismuth, 
le id, cadmium, and zinc With the exception of the 
separation silver-mercury, each metal has been successfully 
separated from all the others by tht method Af graded 
potential In order to separate silver from mercury, the 
met ils were deposited together, converted 1 their 
cyanides, and these separated in the usuul way fjy means 
of their different behaviour to acids lh tjjne required 
for th< depositions in these experiments varied ^between 
five and fiftun minutes — The alkaloids of ergot G 
Barker and T H Oarr It Is shown th it crgptoxmcf 
Cj fl H 41 O e N n , is the active principle of ergot, ancGKrnft’s 
assertion that the crtsUllme dkaloid (rgolmipp, is a 
dehydrati d ergotoxmc is confirmed Ergotinme is" phvsic- 
lomcullv inactive whin pure — Influence of substitution on 
the form ition of diazo mum s ind amino n/o-conjpOunds, 
part vi the partially methylated 4 6-diainmo-m tylenes 
(t 1 Morgan and Miss F M G Mlcklethwatt. The 
authors have imfhtlated progressively 4 6-di otiino 
xylene, md hHvc studied the action of dn/onium salts on 
tlic products — The constitution of umbellulonr, part n , 
the reduction of umbellulomc lud b Tut in By further 
study of the oxidation products of this ketone further con 
formation of the 1 onstitutioml formula originally aMtgnrd 
to it has been obt uned — 1 hr reduction of hvdrox^femino 
dihydroumbellulonooxnm F Tutin Deriv itivts of 
ammotetr ihydroumbeIIul>l inline obt iined bv the reduction 
of this oxirm ire d< scribf d Studies on optically active 
c irbimides, pirt v the ir\l esb r* and the amides of 
l menthylcarbamic and R H (Pickard and W O 

Llttfebury Llevpn ary] esters and eighteen amkk s of 
J nipnthylcarbamic acid wen described, and rotati6ns of 
these when dissolved m chloroform and pvridine ion^)ared 
Xltintion w is dneried to the approximately constant 
mohtulir rotation given by certain di riv dives of menthvl 
mnne und nu nthol — Some constituents of natural mdigo, 
p irt j AG Parkin ind W P Bloxam 1 hree brown 
amorphous substances and 

C,J[ m 0 4 N i are described, which on treatment With 
potassium hydroxide yield anthramhc acid It It con- 
sidered possible that these brown compounds are deri- 
vatives or condensation products of indoxyl which are 
formed from indican during the process of manufacture 
— The occurrence of isatin In some samples of Java 
indigo A G Parkin The quantity of isatin present was 
exceedingly small, and in manv samples it appeared to be 
absent but its occurrence occasionally is interesting, as 
it indi< ates that the formation of lndtrubm during the 
manufacture of natural indigo follows the well-known 
synthisix of von Raeyer — The absorption spectra of 
benzoic acid, the benzoates, and benzanude W N 
Hartloy and E P Hadley The absorption curves of 
benzoic and, potassium and silver benzoates and benzomWe 
have been drawn from the photographs of the spectra of 
thesi substances The absorption bands of the different 
substantrs are ill obviously related to the bands in bewtow 
acid, and the absorption Is due to the benzene ring (com- 
pare Balv and Oolhe Trans Them Soc , 1905 Ixxxvll 
J ^ 2 ) — The absorption spectra of phthalu nophthalic, and 
terephthahe acids, phthalic anhvdndc, and phthallmide 
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W N Hartley and E P H*dl*y o Phthallc acid gives 
all absorption curve of the character that might be ex- 
p «eted from a comparison with that of benzoic and 
ijfHPhthallc acid has a shallow band in the same position 
as that of phthallc acid, but less persistent Terephthalic 
acftt has no band, but merely an extension at or near 
whore a band might be expected- — awy-Primethyl- and 
*»7Y-t©tra me thy 1-tricar bally be acids and a8-dimethylbuttino- 
*Jtt-trlcar boxy lie acid H Henetook and C H G 
•ynutkllny. — A reaction of certain colouring matters of 
the oxazme series J F Thorp* — I he alkylation of 
<f-fructose T Purdlo and D McLaren P*ul The series 
of derivatives of fructose obtained bv methylating this 
ketose is described — A simple appuratus, with stirrtr, for 
treating a liquid at its boiling point with two or more 
gases N L Oobhsurd. — Note on the arsenates of lead 
and calcium S Plokorln^ — Camphor-/?-sulphimc acid 
and camphorylsulphomum bases S tmlloo and T P 
WHHtoh. The sulphinic aud and *he sulphomum basis 
prepared exhibit a strong 1 cvorotutorv power in distinction 
from the dextrorotatory sulphomc acid from which they 
were obtained The authors conclude thit this change is 
caused by the conversion of the sulphur from the sexa 
valent to the quadrivalent state — -The condensation of 
salicylamide with aryl aldehydes ( A Keane and 
W W S Nlchotfa Benzaldehyde, when heated with 

eahcylamide in presence of hydrochloric acid or of sodium 
acetate, condenses to form a ivihc compound of the 
oxazine group, namely, 2-phenvl-i 3-benzoxazone H 01110- 
logues of this were prepared by condensing salicylamide 
with amsaldehyde and o-methoxybenzamidc with btnz- 
■aldehyde — The condensation of diethylmalonamide with 
aldehydes H Bur row • and C A K*an* Diethyl- 
maloiiamlde, when heated with benzaldehydo in presence 
of hydrochloric acid, condenses similarly to salicy Hmidc 
{«©• not© on preceding paper) to form a cvchc compound 
of the pyrimidine group, 4 6-dtktto-a phcnvl 5 5-diethyl 
liexahydropyrimidine 

Mathematical Society, Fehtimr\ 14 —Sir \V D Niven, 
vice-president, in the chair — Prof A R Forsyth gave in 
account of the life and scientific work of (he late Colonel 
A Mannheim an honorary foreign number of Ihe *>oci(iy 
— Repeated integrals Or b W Hobson When 

Riemann’s definition of integration is adopted, it mn 
happen that the double integral of a function does not 
exist, although the repeated integral does exist if the 
integrations are performed in a certain order The more 
extended definition of integration introduced by Lebcsgm 
throws light on this and other anomalies in the theory of 
th© reluuons of double integrals to repiated integrds 
The projective geometry of a binary quartic and its 
Hessian Prof L B Klllott. The quartic is regarded 
at the aquation of four straight lines drawn through the 
origin, and is represented by the four points in which 
these lines meet a chosen conic drawn through the origin 
The original quartic and its Hessmn are members of t 
pencil of quartks, each represented by four points on the 
tonic, and all the qu idrangles which are thus obtained 
have the same harmonic triangle Any quadrangle of lh< 
set is determined by the harmonic triangle and one vertex 
of the quadrangle With this vertex a rertam point on a 
chosen side of the harmonic triangle can be associated bv 
a linear construction, and the quadrangle is determined by 
this point and the hdrmomt triangle Tho determining 
point for the Hessian can be associated with that for the 
original quartic bv a linear construction whuh is givrn 
in the paper —A formula for the sum of a finite number 
of terms of the hypergeometric series when the fourth 
element is ©qua! to unity Prof M J M HIM The 
formula includes the well-known expression for the sum 
of the senes, and gives an exact value for the rein under 
after j terms — Groups defined bv the order of two 
generators and the order of their commutator Prof G A 
Miller— An informal communication on hyper extionenti d 
numbers was made by Lieut -Colonel A Oaiminfham 

Dublin 

Royal Irish Academy, January 14 — Dr F A Tarleton, 
president, in the chair — Infection of bovines by the avian 
tubercle bacillus Prof M*ttam The paper gave an 
account of experiments with cultures of avian tubercle 
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bacillus Injected into the auricular vein of a heifer, the 
virus produced a fatal infection In the other experiment 
1 portion of a culture was given by the stomach-pump to 
a young bull Ihe animal became infn ted as shown by 
the tuberculin test It recovered from the infection, how- 
ever, because just prior to slaughter the animal was re- 
tested, but did not respond, and the lesions found at post 
mortem were sterile, and failed lo produce a lesion in the 
rabbit in which they were inoculated Both animals were 
shown to be free from tuberculosis prior to experiment by 
the use of tuberculin ihe same author also read n note 
upon the development of tubercles m the lacteals of the 
villi of the small intestine in rabbits infected by feeding 
with tuberculous material* from a bovine source The 
tubercle has the same anatomical structure as that develop- 
ing in the pulmonnrv c ipiilaries or liver sinusoids— epi 
thoKoid tells of mononuclear leucocyte origin, lymphocytes, 
and giant cells The epithelium of the villus may be 
intact- — The general solution in integers of the indeter- 
minate equation a\ t -^bY a -\-cZ l + dXY 7 = o Dr T 
ftuart T hf solution of this equation (or of special cases 
of it) has been * onsidered by Sylvester, Luchs, Desboves, 
and other writers Ihe only known method (save that of 
fnal) for finding a solution is by means of artificially con- 
structed identities In this paper the various identity s and 
theorems obtained by previous writers ire coordinated and 
shown to be deduciblt from elementary geometrical con 
siderations, and some st dements of Sylvester and Desboves 
are also shown to require consider ible modification Ihe 
geometrical method of attacking the prubh m leads to 
important results 111 high faetoris ition 

Januarv 28 The ri\u Shannon its present regimen 
and geological historv J R Ktlroo The river Klimts 
of easy navigation falling only ihout ie> feet in 140 miles 
It commenced to flow upon 1 pi un of post hocene date 
2$oo feel to 3 not* feet above present chtum ind a very 
trifling lmlination to the north west or south would have 
permnnenth deflected (he drunige Ri tention of its course 
alone could have kept the gorge at Kdlaloe open but nt 
some time shot tlv prior to the Gljrn! epoch tin river 
stems to have dnndomd the gorge until the ancient bed 
by Kill doe wis lowered it cert im points below the sex- 
level by glacjpr erosion Lpon the di^appc ir inre of the 
lie the river resumed its origin il course 

Paris 

Academy of Sciences, February ri — M A Chauveau m 
the tlmr < — 1 he preparation of uyUimpholic esters and 
on a new method ot formation of phenyloxjhomu ampholu 
acid A Haller ind Churle s WeJmann T lit cyano- 
e unpholic ester*, trr ited with alkyl magnesium iodides 
)ield imido-compounds, the latter with sulphuric acid, 
giving ketones Ihe cv inogen group of the evano- 
campholic ester is here replaced by the group — COR, 
R being the alkyl group of the magnesium compound 
Numerous examples of the application of this reaction are 
given — The mechanism of the transform itions in normal 
media of the Crustaceae E L Bouvler At the com- 
mencement of the Qu^termry epoch the formation of the 
Isthmus of Panama caused a separation of the crustaceans 
in this region and c ich group has developed in a normal 
medium since that tune Ivpical species arr compared 
to show the amount of the differences which have arisen 
during this period -Has the African elephant a pleural 
cavity’ \Ified Glard The post-mortem examination of 
an African elephant, recently described by Mme M 
Phisahx, would appear to show that the African elephant 
has a pleural c ivity In the case of the Asiatic elephant 
there is dtar evidence that the visceral and parietal layers 
of the pleura are closely connected together by matted 
elastic tissue and it is highly probable that this is dso 
the case in the ^African elephvnt The diagnosis of pleurisy 
on aoount of thickness of the pleura and its adhere nets 
would, therefore appear to bo a mistaken one —A irious 
syntheses of dimethyUsonropyl-onrbinol l ouis Honry 
The a-chloro-isobutyric aldehyde reacting with rn agne slum 
methyl bromide gives the expected pinucohc alcohol but 
iis tertiary isomer, dimethyhsopropvl oarbmol A theory 
of ihis reaction, supported by experiment d fact*, i" pro- 
posed — Observations of the sun m ide it the Observatorv 
of 1 vons during the fourth quarter of mob J 
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Quiltaumc 1 b< n ults nro Mimmnrised w three tables 
showing the numbtr of *pois, ihelr dlnfribuhon In lnt»- 
tudf and the distribution of (lie frtruItL in latitude — 1 he 
problem of Dirtehli t II Lobosffuo — ] he non applic- 
ability of two continuous regions of n and n + f dimen'danb 
Ren6 Bair* — The ehamelipd sp^urn of parallel gratings 
Georgis Mwalln A mtthemafnal discuss on of the various 
hypotheses whnh have betn proposed in this connection, 
and m particular that due to M Garb* whose theory Is 
shown lo givf i romplete explination of the phenomena 
- — A singular state of matter observed in a dissolved 
chromic salt \Um rt Colson — The alkylation of metallic 
cvanid(s II Oulllemard — Th^ catalytic reduction of uil- 
saturitcd cth)l esters G Datum An application Of 
tht S ibatier and S< ndr rens reaction to the preparation of 
eihvl propionate isowbrate, and pelargonate from the 
corresponding unsaturiLd esters I he addition of two 
atoms of hydrogen to a whole serifs of acids of the typo 
R (( HJ C t H 00,11 i general method for the prepar- 
ation of which is ck scribed can also be effected in this 
wav Examples of the application of the method in the 
aromatic and hydro irom itic series are a’so given -Hie 
transformation of primary saturated alcohols into the 
corresponding monobasic acids ll Fournier Alkaline 
perm mg mate has been shown to give oxalic aud with 
some pnmarv alcohols 1 he author shows that if the con- 
ditions prescribed by him are followed, a yield of acid 
amounting to 7«; per cent of the theoretical can be 
obtain* d -The presence of aldehydes in cheese and the 
part played bv them in the formation of bitterness A 
Trlilat and M tauton Experiments arc given establish- 
ing the presence of aldehydes in cheese and also the 
existence of a relation between the quantity of aldehydes 
and the bitterness of the cheese — Alternating currents of 
varying periods corresponding to musical sounds the 
physiological effects of rhvthmit llternating currents 
Maurice Dupont —Remarks on the preceding paper by 
M d'ArAonvul — ^omc phcnonuna of biological adapt- 
ation bv rhythmical anticipation H PWron - Fther 
anesthesia parallel with chloroform anaesthesia Maurice 
Nlcloux \ quantitative studv of (he distribution of ether 
in various organs of the bodv during an'esthesi i These 
quantities ire greater with ether ihan with chlorofoun, 
md the ether is eliminated more rapidly -I ympho- 
snnomo in the dog A Sorrel — The discovery of the 
marine Aquitaman in thr middle part of the Rhone vallev 
I JoiMud — Some geothermal measurements effected in 
the Pis de-Calais basin Ftffix Leprlnco Ring-net. 


DIARY OF SOCIETIES. 

THURSDAY , Febroaxy ai 

Royil Society, At 4 30 — The Estimation of Chloroform in tb« Blood of 
Anse-»theti'(«d Animals G A Buckmastar and J A Gardner —On 
tie tric'd Seed Testing Prof T Johnson —On Longitudinal Symmetry 
in Ph-uicrogamui Prof Party Groom — On tho inheritance of Flower 
Coloui in Antirrhinum MUju* Mtt* M Whaldale 
Rovvl Institution at 3.— 1 ht Minute Structure of Igneous Rock* and 
their Significance Alfred Harkar, F R S 
Chemical Society at B 30 —1 be Constitution of Oxya/o-compoufld* 
\V H Tuck —The Influence of Solvents on the Rotation of Optically 
Active Compounds, Part ix , A New General Method for Studying Intra 
molrcnlar Change T S Patterson aud A McMillan —The Reduction 
Products of ortho and para Dim ethoxy benxoin J C Irvine and A M 
Moodie — Replacement of Halogens by Hydroxyl, » , The Hydrolytic 
Decnmpu mon of Hydroaep and Sodium Monochloroacatales by Water 
and by Alkali ami the Influence of Neutral Saltt on the Reactton Veloci 
ties G Srnier —The Reaction of Ammonium Salu with the Constituents 
of the 'soil A I> Hall and C T Ginungham 
Linnkan Society at 8 —The Percy Bladen Trust Expedition to the Indian 
Octan Introducltrn, Part 1 , Ceylon to Mauritius J Stanley Gardiner 
— Land Nemertean* with a Note on the Distribution of the Group R C 
Punnert — I nnd Crustaceans I„ A Borradmla — Hymeooptera P 
Cnmeron — Dragon Hies F F Laullaw — Four mi* de* Seychelles, 
Admirantes Firquhar et Chagos Prof A Forel — Pycnogonidso 
G H t arpenrer % 

Institution or Elbctrical EvriNitRKS at 8 —Lecture on “Modem 
Thmry of Conduction of Electricity in Metals Prof J J Thomson, 

FRIDAY, Fhhkuakv a* 

Rovax Institution, at 9 — Flimc in G13 and Petrol Motora Dugald 

Physical Socrrrr, at 5 —Transformer Indicator Diagrams Prof Lyl* 
—Ionisation of Gases by a Panicles of Radium Prof Bragg —A Micro 
manometer B Roberta 

Institution of Civil Engineers, »t B— Impurities in Boiler Feed 
water ^sbeir Nature, E[ffeftF*nd Elimination K E Walker 
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Royal Institution, at 3 — Rfintfen, Kathode, and Potftiue Raya l IV# 
J J Thomnoo, F R S 1 

Thv Kaskx Field Club fat Kwex Museum of Natural HLtorx, ffHratffjwJ), 
at 6 30.— Notes on Dr Fletcher a Report on the Sanitary OrcmattanON 
of the Villaga of Cofgleshall T V Holmts *■“ Botanical S^rv*yiftg 4 w 
Brittany , an Account of Ecological Work on she Boocbe d’arSSy, 
T G Hilt " 

L MONO A Y , FEBRUARY 95 

Royai Geographical Society, at 830— Inland Waterway*' G. 4 k 
Cb «holm, , u ^ 

Institute or Actuaries, at 5 —Comparative Bonuses under WMli 
I >fa and Endowment Assurance* H J KktacheL 


TUSSDA Y , FEWtUAItv a6 

Royal institution at 3 —The Visual Apparatus of Man and Animal* I 
Prof William Stirling ** 

Institution or Civil Engines*!!, at 8— Os the Limit* of Thermal 
Efficiency in Internal Combustion Motor*: Do gal d Clerk 


IPS DHSSDA Y t February *7 ' 

Geological Society, at B —On the Lower Ordovician Sucoterio* )* 
Scandinavia W. 0 Feamsldea — The Occurrence of Puuduui*jjih(Nlf< 
Pebble* of Pyntef at the Crown. Reef Mine, Wltwatererand C* Rigging; 
Norwood 

Society or Ants, at 6 —Modern Typewriter* and Accessorial * Sbttkmt 
E Morion 


THURSDAY , February a8 

Royal Society, at 4.30 — PrvhaMt On the Dispersion far Aettfeiat 

Douhlc R«fi action l*. N G Filon— The Occlusion of the Reaw^al 

Go* by the Glas* Walls of Vacuum Tubes A, A Campbell Swiotoo.-~ 
The Theory of Correlation for any Number of Variables, treated by a 
New System of Notation G Udny Yule 


SATURDAY , Maecr a , 

Royai Institution, at 3 — ROntgen, Kathode, 1 jd Poeitiv Raya Fnf* 
J J Thomson, F RS # 


CONTENTS. 


>AGB 


Indian Treea By J P D 

A Handbook to the Microscope By Thomas H 
Blakesley 

The Crustacea of Devon and Cornwall ByL R C 
Palaeontology for Students By A 8 W 
Three Aspects of Electrical Engineering By 
Maurice Solomon 
Our Book Shelf — 

Gamble , 4 * Penrose** Pictorial Annual >% 

Koch ** Emfiihrung in die mikroskopischo Analyse 
der Drogenpulver ” . Jrj 

Letters to the Editor - 

An Occurrence of Helium in the Absence of Radio* 
activity — Hon K J Strutt, FRS 
The Rusting of Iron —Prof Wyndham R, 
Dunstan, FRS 

Ionisation and Anomalous Dispersion — Prof R W 
Wood 

A New Chemical Test for Strength in Wheat Flour — 
T B Wood 

The Flight of an Elongated Shot — J W Sharpe * 
The Problem of the Random Path — Prof Reginald 
A Fessenden „ 

Speech Curves ( Illustrated ) By Prof John O, 
McKendrick, FRS 
Agricultural Education and Research 
The University of Toronto By Prof A B 
Macallum, FRS 
Prof J F W von Bezold 
Prof N A Menscbutkin 
Notes 

Our Astronomical Column — 

The Recent Solar Eclipse in India 

The late Dr Roberts's Celestial Photographs 

A Lost Comet (1905/) , 

The Spectrum of bfira , . 

Sun and Planet Chart 
Thirty six New Variable Stars 
Seismological Notes (Illustrated) By Prof John 
Milne, FRS 
Science in India 

The Needs of the University of Cambridge 
University and Educational Intelligence , . . 

Societies and Academies , , , 

Diary of Societies , • , , , , 


3*5 

m 


390 

390 

390 

590 

390 


3®» 

If* 

394 

396 

J 8 

3*7 

40 a 

4W 

IS 

m 

sea 

5 

40 t 

4<>3 

404 

4*4 

9 



N A TU RE 


409 


-i' -- THURSDAY, FEBRUARY 38, 1907 


1 « ' SCHOOL MATHEMATICS 

<i) T for Beginners By J W, JMerccr 
< Pp, xl+^J 1 (Cambridge University Press* 1906} 
Price 4s 

{2) Trigonometry for Beginners By Rev J B 
Lock and J. M Child Pp vu+195 (London* 
Maemftl&n and Co , Ltd , 1906 ) Pjrice 24 6 d 
(3) Geometry an Elementary Treatise Pn the Theory 
and Practice of Euclid By S O Andrew Revised 
edition Pp xtt + aiS (London John Murray, 
1966*) Price 25 

<(4) Modern Commercial Artthmeitc Part i By 

G , H Douglas Pp. 103 (London* Macmillan 
and Co f Ltd , 1906 ) Price ts 6d 
{5) Jk New Shifting Arithmetic By C Pendlebury, 
assisted by F E Robinson Pp xn+176 + xxxiv 
(London * George Bell and Sons, 1906 ) Price, with 
answers, is 4 d 

(6) Junior Arithmetic Examples By W G Bor- 1 
?hardt Pp v}ii+*7i + xl (London Rivingtons, 
1906*) Price is 6d 

(7) Clive's New Shilling Arithmetic Edited by Dr 
W Briggs Pp vm+160. (London W B Clive, 
University Tutorial Press, Ltd , 1906 ) Price is 

^8) Junior Practical Mathematics By W J Stainer 
Pp x + 35o (London George Bell and Sons, 1906 ) 
Price 3s, 

<9) lA Rhythmic Approach to Mathematics By Edith 
L* Somervell, with a preface by Mary Everest 
Boole Pp 67 (London George Philip and Son, 
Ltd , tqo6 ) Price 2s 6d net 
4 >) TV/T R MERCER possesses a fine conception of 
-Lrl how trigonometry should be presented to 
youths, and his book is admirable and altogether good 
Ihe development df the subject is very gradual indeed 
and is constantly enforced by means of concrete ex 
ampler sjstemalic computations, practical geometry, 
and b> judicious graphs Thus the first ten chapters 
are confined to the development of the simple trigono- 
metrical ratios, that is, to the solution and appli- 
cation of right-angled triangles, under all sorts of 
conditions, such as in problems of elementary sur- 
veying, the resolution of vectors, areas, solutions 
of triangles in general, Sic , and later on additional 
illustrations of right-angled triangles occur in the 
chapter on traverse tables Four-figure mathe- 
matical tables, including logarithms, are in constant 
use, and careful attention is paid to arrangement and 
checking of the numerical work After this thorough 
grounding, angles of any magnitude are introduced, 
and triangles are solved by general formulas, a useful 
table of log haversmes being here provided *Then 
the radlafi measure of an angle te explained, and the 
treatment becomes more abstract, the final chapters 
dealing with multiple an £ submultiple angles, trans- 
formation formulae, identities, equations,, and inverse 
notation, Finally, there are two hundred miscel- 
laneous examples grouped in sets of five, and 
collected answers to the very numerous exercises dis- 


tributed throughout the book The author is < to be 
congratulated on having produced a very notable text- 
boot*^. pn elementary trigonometry, and orie that is 
worthy of adoption in the secondary, technical, and 
pi^tyk* Schools throughout the country 
(a} Messrs Lock and Child, like the author just 
npt^eed, jftart with the very laudable idea of present- 
ing ^the subjeet in a more practical and less abstract 
fomi than is commonly met with, and they are 
successful, though not to the same extent as in the 
previous case Their development of the subject is 
not so finely graduated, they have not sufficiently 
rec<Jgnjs£d the fundamental importance of the righr- 
angted triangle, and their special five-figure tables, 
without differences, though compact, become tedious 
in u$e and necessitate undue attention being given to 
the theory of proportional parts, a side issue The open- 
ing chapters of the book are geometrical, and contain 
descriptions of practical methods of measuring angles, 
boil) of azimuth and of elevation, a detailed descrip- 
tion of the sextant and theodolite being reserved for 
a lj^er chapter Suitable exercises and test papers 
art provided at intervals and the work concludes 
with answers and an index The book contains mam 
good features, and can be recommended especially to 
students preparing for the examination of the Board 
of Education in n^athematics, stage 2 

(3) As the? resufi. of increased experience, and also 
to nleet the requirements of examiners, the subject- 
matter of Mr Ancfrew’s well-known “ Geometrv ” has 
been* re-arranged and added to, while preserving the 
excellent features of the original work Thus the 
first seven chapters are mainly experimental, practical, 
and quantitative, and with the “ intimate first-hand 
knowledge M of geometry thus obtained the learner ts 
tyell prepared for the theoretical work of the next 
chapter, in which formal proofs art given, arranged 
in logical sequent! The deductive method is 
employed in subsequent work, which deals with similar 
hgures, the solution of triangles solid geometr\ and 
projection, and the mensuration of geometrical solids 
The plan and scope of the book are excellent, and in 
its revised form the manual will deservedly appeal to 
an increasing number of readers 

(4) The “ Gommeicial Arithmetic M bv Mr Douglas 
is a very interesting work Assuming the student to 
possess a knowledge of the fundamental rules of 
arithmetic, the author begins wnth examples of the 
tabular arrangement of numbers, with check* 
labour-saving devites, and contracted and approximate 
methods in addition, subtraction multiplication and 
division, and with the decimalisation of money In 
the chapter on the calculation of prices we find some 
very neat methods of working For example, since 
^65 = 240+ 120 + 5, we have 365 at, say, 8 d nth = 
HI +4I +35 qd =12/ 3J 4d In dealing with per- 
centages, lommission, discount, and profit and loss, 
examples of commercial book-keeping are given, and 
there 18 the same regard for special and rapid methods 
of computation In the calculation of simple interest 
for a specified number of years and days, an mgrnious 
method known as the 41 third, tenth, tenth " is much 
used The table given on p 8S for finding the 
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number of days between any two dates would be 
improved by a grouping of the rows Subsequent 
chapters deal with compound interest, various kinds 
of discount, bills of exchange, shares, mixtures, and 
with examples involving genei^l tables of weights and 
measures English and firench Collected answers are 
given at the tnd, and altogether the book is very 
cleverly written, and seems eminently suited for ust 
on the commercial side of the numerous technical and 
secondary schools of the country 

(^) This book is practicallv the authors’ ** Junior 
Arithmetic/’ with the chapters on the first four rules 
replaced b\ sets of ex imples tor revision It is In- 
tended for tht middle and lower forms of secondary 
schools and is specially adapted to the requirements 
of the Oxford, Cambridge, and Scotch loc il examin- 
ations and the like I he explanations of the rules 
arc condensed, and the book contains a very large 
collection of examples, and is printed both with and 
without answers 

(b) The volume by Mr Borihardt is bised on the 
author’s “ Arithmetical J vprs and b \ imples ” but 
with many additions, the explanations and statements 
of th* rules ire left entirely to the teach* r, the sets 
of exunple-i bong well chosen and carefully grouped 
Hie book is suitabk for use under conditions similar 
to those st itod under No 5 

(7) One’s 14 New Shilling Arithmetic” is mainly 
1 tolleetion of exercises and problem^, with such 
statements and dtfimlions of rules as a pupil might 
profitably commit to memory It covets largely the 
same ground as the two previous books, all three 
hiving betn much influenced by the recent reforms 
in mathematic il tenhing The book can be had 
with insuers it a small extra tost 

(8) The 0 Junior Practical Mathematics ** is intended 
for ust in preparitory and public elementary schools 
and in the lower forms of secondary schools 1 The 
book is divided into two parts, which may be obtained 
either separately or together, and with or without 
mswers Part 1 is mainlv arithmetical, but the 
numerical work is supplemented throughout bv 
dgcbraicil and graphical work I his part contains, 
amongst other things, the four simple rules, practice, 
brackets areas, volumes and weights, graphs, frac- 
tions, indices logarithms, proportion, percentages, 
inttrist, ipproximations, and contract* d methods 
Part 11 , whiclv^k chiefly geometrical, includes 
element \r\ plane g<$£netry, orthographic projection 
and discriptive geometry, and some mensurition In 
both parts the sequence is unusual, and seems some- 
what erruie The book is well supplied with a good 
vunctx of tx imples and exerases 

(9) The preface to this suggestive book is written 
b\ Mrs Book, who is the originator of the method 
described m its pages, a system which well deserves 
the sympathetic consideration of educational re- 
forniVtafc The leading idea is, working on untutored 
minds/to find 11 a means of introducing little children 
to the conception of a connection between organic 
thSught-sequeiUlt* and the evolution of harmonious 
form ” The means employed is simple embroidery 
in coloured threads, by following some simple rule 
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**a graceful curve such a* he has perhaps -never 
before seen or imagined, grows up under his bands, 
as if by miracle ” One such is the curve of pur- 
suit The method has been successfully earned out 
by Mrs Somervell and others, and has developed into 
1 systt m of geometrical design which fbtfrs* Boole um 
hesitatingly believes u is a working possibility as a 
means of truly national evocation of cijpatiye and 
organising power ” In order to encourage the spread 
of the system sets of curve-sewing apparatus have 
been designed, and can be procured at a moderate 
cost 


UJk APOLOGIST 4 NO SPORTSMAN JN 
BRITISH COLUMBIA 

Camp-fires m the C anadtan Rockies By Dr 
William T Hornadav Pp xvii + 353, illustrated 
(Ixrndon T Werner Laurie, 1906) Price t6s net 

M OST sporting books leave the distasteful 
impression that the hunter’s main .interest in 
wild ini mats is that they are something to kill — the 
bigger the better But this book *ho\u& us a hunter 
who, though ardent in the chase and ^glowing with 
its b irbarit excitement and triumphs, has yet a con- 
science m his slaying, and can, on occasion, find as 
keen pleasure in stalking without intent to kill, but 
only to observe md picture So that while the sport- 
ing man will find in the book a sufficient spice of 
hunting incident and success to stir the savage 
emotion, the less bloodthirsty nader also will find 
satisfaction in the moderation of this hunter and in 
his vivid presentment of the wild life of mountain 
and for* st 

The book is the record of a recreative holiday trip 
made m the autumn of 1905 by Dr Hornadav, the 
Director of the New York Zoological Park, under 
the guidance of his friend Mr Phillips, Pennsylvania 
bUie Came Commissioner, to a hunter’s paradise 
hidden away among the mountains of the south- 
eistern part of British Columbia, where, actually, 
on the first day of their coming, a band of mountain- 
goats stampeded through their very camp, almost 
upsetting the cook at his work ! 

Here, and it a later camp, with the tangleirforests 
below them and the stony peaks abov® they spent 
their thirty days in great content, readily securing 
the few picked specimens of mountain-goat and 
sheep for which they had come, having also the 
additional luck to add » grizzly bear apiece to their 
trophies, and thereafter enjoying splendid though 
somewhat hazardous sport in striving, with success, 
to “ break record ” in photographing their live game 
at close and still closer quarters among the precipices 
Of these days in the “ home of the mountain-goat ” 
two only were given to hunting goats to shoot them 

“ We saw two hundred and thirty-nine individuals 
It was because we shot little that we saw 
much/* 

» 

Here is a charming picture of the kind of thing 
they saw — 

11 Rising into view out of a little depression on the 
farther side of the meadow, lazily sauntering along, 
there came ten big, snow-white billy goats 1 

* 


I^EBRUARV 28, 1907] 


NATURE 


4 l 1 



the air was clear, the sun was shining brightly, the 
neadp^ was like dark olive-brown plush, — and how 
jrandly those big pure-white creatures did loom up 1 
.■ For more than an hour we lay flat on our 
pinnacle, and watched those goats * They were 
more thm* deliberate, they were almost stagnant 
They were already so well fed that they merely 
rmneed at the green things around them. Each 
ane seemed steeped and sodden in laziness When 
out grazing, our giant tortoises move faster than they 
did on that lazy afternoon When the leader of this 
band of weary Willies reached the geographical 
centre of the sky -meadow, about two hundred vards 
from us, he decided to take a sun-bath, on the most 
luxurious basts possible to him Slowly he focussed 
his rqmd upon a level bench of earth, about four feet 
wide It contained an old go it -bed, of loose earth, 
and upon this he lav down, with his back uphill 
Five minutes later a little higher up the slope, 
another goat did the same thing, and eventually two 
or three others laid down One, however, deliberately 
sat down on his haunches, dog-f ishion, with his 
back uphill hor fullv n quarter of an hour he sat 
there m profile, slowly turning his head from side to 
side, and gazing at the scenery while the wind blew 
through his whiskers ** (pp 82-4) 

Mr Phillips’s photographs of the mountain-goat 
at close quarters, obtained at such desperate hazard, 
are admirable, but, after all, he cannot give us that 
touch of mountain breeze through the 1 iz\ Billy ’s 
whiskers 1 \nd what a pity that such i restful 
holiday -picture should be spoilt by the crack of a 
rifle ! 

Dr Ilornadni ’s first care in this volume i> for the 
mount nn-goat (he scorns the term “antelope-goat” 
is being aflficted and incorrect), and next for the 
mountain sheep and the grizzly bear, but he finds room 
also for the small neighbours of the big gamt — the 
wolverine, pine marten, coyote, pika, ground-squirrel, 
pack-rit, and others— all depicted wuth the same 
sympathetic and viVid touch, and gencrilly with 
authoritative notes upon their geographic range and 
novel observations on their habits, and the birds of 
the region too, receive a share of his careful notice 

The author dtplores the practical extinction of wild 
life m the Western States, and calls upon the 
C anadian authorities to do what his own Government 
has failed to do — stringently to preserve the remnants 
He considers that the British Columbian game laws 
err in being too liberal in every particular, and pleads 
for the absolute protection of all female game animals 
and for a reduction of the number of head allowed 
under each shooting license Even the grizzly bear 
should, in his opinion, be protected, and he thinks 
that, with proper care the Canadian Rockies might 
continue almost indefinitely to be the Delectable 
Mountains of the vigorous sportsman The attempts 
that are being made toward this end should be of 
interest to the student of sociology, who may here 
wajtch the development of game laws anew in a 
democratic eommumt) 

To the splendid photographs with which the book 
’s illustrated, and to the sensationa^ circumstances in 
which some o! them were obtained, we have already 
referred Both astonishing and amusing is the account 
given by Mr Phillips of how, during one of these 
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operations, while on a dangerous rock-ledge from 
which he could not retreat, he was charged bv an 
angry goat — 

“ There was really nothing that I could do except 
to hold die [stereoscopic] camera at him and snap it 
He charged up to within a >ard of me but with his 
eyes fixed On the two lenses Then he appeared to 
conclude that any immal that could stand that much 
without winking was too much for him, so shaking 
his head and gritting his teith he stopped, and to 
my great relief slowly bucked into his niche “ (p 190) 

No wonder that the resultant photograph is a 
“ record ” 1 

That the trip was one that any zoologist must liave 
enjoyed goes without saying, and we thank Dr 
Horna^ay heartily for this delightfully written record 
of his own pleasure in it Indeed, perhaps the chief 
charm of the book is that he manages so faithfully 
to convey a sense of the recrudesccmo of boyish energy 
and spirits in staid middle life, aroused under the 
stimulus of unusual and invigorating surroundings, 
for is not the enthusiasm of middle-life more con- 
tagious than that of youth itself So let us all echo, 
for him his own farewell wish — 

“May heaven ko< p my memory of it all as fresh 
is the bre</es thit blow on Goat Piss, as green as 
the pints and spruces that dothe the lower slopes of 
those delect lble mountains ” ’ G W L 


A BOOK ON Cl 4 Vs 

Clays , their (hiurntuc, Proptrtic i, and Uses, with 
Fspenal Reference to thosi of tin I ntUd States 
By Dr Heinrich Rtes Pp x\ 1 + 400 Illustrated 
(New York Wile\ and Sons , I ondon Chapman 
and Hal!, Ltd , 190O ) Priu 21s net 
‘TAOLB 11 ESS few peopli realise the importance 
LJ of the clay working industry in the United 
States, and yet this is not so surprising since clay has 
less popular attraction than many other mineral pro 
ducts, such is gold, silver, &c A casual glance, 
howiver, at the Annual figures of production will 
probably speedily convince one that clay is to be 
classed among the fort most products of the country, 
bung outranked only by coni and iron “ 

In 1904 the value of the day products of the United 
States was 26,204,650? , while the raw clay, mined 
md sold within the States, amounted to 464,030/ 
Not so long igo \menca was more backward than 
Europe in Lhc attention she paid to her day resourn s 
Tins has now been changed In recent years we have 
witnessed the growth of a goodly crop of literature 
upon this subject in the United States, both in official 
publications and m occasional papers The crop has 
been a heavy one in more senses than one, ind bulk\ 
withal, and few there are, even in Amenta, whose 
shelves could afford it space It should bt therefore 
a matter for congratulation to all \tmrican cl tv- 
workers that for the sum of five dollar* thev may 
now obtain in convenient form -the sefictfd fruit— 
that which they had already received gr itis in great 
volume Although the possessors of the numerous 
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State Reports will be funuluir wuh the style and most 
of the matter of this book, it is an undoubted advan- 
tage to have the information within reasonable 
compass 

But Dr Ries has not merely produced a condensed 
epitome of earlier publications, he has prepared a 
well-balanced, thoroughly practical work on American 
clays and clay-products, including a capital summary 
of our knowledge of the properties of days in general 
The whole has been brought well up to date 

The author treats his subject under the following 
heads — (1) The origin of clay, (2) chemical pro- 
perties, (3) physical properties, (4) kinds of day, {5) 
methods of mining and manufacture, (6) distribution 
of clay in the United States, {7) Fuller’s earth 

The distribution of the clays is considered under 
*ach State separately, according to the geological age 
of the formations, but an excellent index enables 
references to particular kinds of day to be found 
readily 

It may be remarked that we are still m the dark ds 
to the cause of plasticity in davs, in spite of the 
numerous theories, nor has any generally applicable 
method of measuring this property been discovered 
Dr Ries discusses the subject wuth great fairness. 
We heartily commend his views upon the loose way 
in which kaolin and kaolimte are so often confused, 
'ind especially his objection to the assumption that 
kaolimte is the normal basis of all days , a*brlef com- 
parison of analyses at once dispels this idea 

This book is very well produced and free from slips, 
but we are somewhat puzzled by the “increase in 
texture ” mentioned on p 107 


1HE miOLOGY OF LEPROSY 

On Leprosy and Fish Ealing A Statement of Facts 
and Explanations By Jonathan Hutchinson 
FRCS, FRS Pp xxiv+420 (London Archi- 
bald Constable and Co , Ltd , 1906 ) Price 12s 6d 
net 

T HE object of this work is stated in the preface 
to be “to carry conviction to the reader that 
the fundamental cause of the malady known as true 
leprosy is the eating of fish in a state of commencing 
decomposition ” The various districts in which 
kprov occurs have been examined, and u is found 
that in practically all fish Is consumed as an article of 
diet, often in a more or less stale condition, the 
prevalence of the disease frequently being in a direct 
ratio to the amount of fish eaten Mr Hutchinson 
would awfuoate the former prevalence of leprosy in 
the British Isles and in Europe with the Roman 
Catholic ordinances prescribing fish-food on two 
put of every three week-days, its decline in these 
countries with the relaxation of discipline which pre- 
ceded the Reformation, its extinction with the estab- 
lishment of Protestantism 
Wf think that^Mr Hutchinson goes much too far 
in thus ascribing all variations in the prevalence of 
leprosv as being correlated with those of a fish-diet, 
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even in the fact that the disease is more ‘prevalent 
among men than among women he sees support f#' 
his hypothesis, for he suggests that women sure more 
fastidious feeders than men, that mbn would be more 
likely than women to obtain fish if tb$s were ex- 
pensive, and so on VVhy fish fresh or properly salted 
does not convey the disease and only bad fiqh\doeft 
is by "no means Hear, the single suggestion givetf 
being that there may be some connection between 
tuberculosis and leprosy, and that fish-diet may con- 
tain some constituent which may modify the tubercle 
bacillus and convert it into the leprosy bacillus I Mr 
Hutchinson maintains that the facts he has collected 
point to the conclusion that the efficient cause of 
leprosy must be some article of food (p 33), and 
that fish is the only one of universal occurrence which 
can be traced 

But \h it necessary to find a stngle mode of origm 
for the disease in every part of the world? Surely 
not, and if so there is no need to limit it^to fish 
Mr Hutchinson admits that personal contact mav 
convey the disease, but declares that thti mode of 
infection is exceedingly rare, “where one had acquired 
the disease, hundreds equally exposed to risk had 
escaped ” (p vm) But the latter statement proves 
little, all of us who live in big towns must daily 
come in contact with the virus of tuberculosjj, >et 
only an unfortunate few contract the disease Simi- 
larly, as regards the decline of lepros\, most, if not 
all infective diseases show^ periods of epidemic pre- 
valence and of decline, to what can be ascribed the 
disappearance of plague and of malaria from 
England? Mr Hutchinson sajs the world-wide dis- 
tribution of leprosy proves that “it is not solely de- 
pendent upon contagion ”, this does not appear to 
mean personal contait, but to suggest an origin de 
novo Would not the same ^apply almost equally 
to tuberculosis, but would it be said that therefore 
the last-named disease is capable of 41 independent 
origination”? In the case of tuberculosis, often 
many years may m all probability intervene between 
infection and mamfestatipn , in leprosy we do not 
know how long the virus may he latent, and there- 
fore an exposure long forgotten mqy really be the 
determining cause of the attack, without bringing 
m a de novo origin, in those rare case$ In which, it 
has not been possible to trace the source of infection 

Lesions of the nasal mucous membrane are ex 
tremely frequent m lepers, and the nasal discharge 
may therefore be the chief vehicle by which the yirtis 
is disseminated It has also recently been reported 
that the mosquito and die bed-bug may harbour the 
bacillus, further channels again by which infection 
may be carried These, together with the close con- 
tact and promiscuous intercourse which exist between 
the members of native races, seem to us sufficient to 
explain the source of infection in leproly, fign-diet 
being only a remarkable coincidence 

In thus criticising Mr Hutchinson’s theory we do 
not in the leasts desire to belittle his work, which is 
of the greatest interest, and his boc?k is a valuable 
contribution to the epidemiology of leprosy, 
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Tht Stffiftnis of the Science of Nutrition By Prof 
Qfrahaita Lusf^ Pp 326 (Philadelphia and 
London W B Saunders Co , 1906,} Pr?ce 12* 
net 

PitoF GrahAj* Lusjc is to be congratulated on having 
produced a very interesting and important book The 
author Is an investigator imbued with the true 
scientific spirit, and his work has always been char- 
acterised by thoroughness and sincerity The intro- 
ductory chapter is a very lucid exposition, pot only 
of the* history of research on the subject of metabolism 
or nutrition* but it also gives an excellent summary 
of the nature of the problems to be attacked, and the 
main results hitherto obtained This chapter flone 
entitles the bqbk to high distinction, but the subse- 
quent chapters 1 which fill In the details of the picture 
maintain the high standard of the beginning The 
reader will find here a mine of useful information, 
and will easily comprehend the facts in their rela- 
tion to each other, so clearly and exhaustively are 
they dealt with 

The English reader will be able to study for the 
first time In his own language the epoch-making work 
of Rubner r who has, among other points, directed 
attention to what he terms the specific dynamic value 
of the foodstuffs, fat outside tne body is the most 
readily combustible of the proximate principles of 
food, and weight for weight yields more than twice 
the number of calories which proteids give rise to 
Fat has, of course, the same calorific value when it 
undergoes, combustion within the body, but it is 
inferior to the proteins as a heat generator, because 
it is burnt with so great difficulty there The pro- 
teins are the most readily burnt of all the foodstuffs, 
and this property of stimulating metabolism con- 
stitutes their specific dynamic value In the discus- 
sion now m progress on the amount of protein food 
which i* necessary, a question raised by the recent 
work of Chittenden and his colleagues, this factor is 
one which must not be lost sight of 
The book not only deals with metabolism in health, 
but also in diseased conditions (gout, diabftes phos- 
phorus poisoning, fever, &c ) This makes the work 
very comprehensive, for it is just in these Questions 
of nutrition that physiologists and pathologists may 
mutually learn So much by a correlation of their 
respective spheres of study In the chapter on dia- 
betes, one notes the following sentences 
** No disease has been more thoroughly investi- 
gated In presenting the details to the reader, it may 
be remarked that the work done is prophetic of 
possible accomplishment along scientific lines in the 
study of disease It is typical of that scientific 
medicine which affrights the ddvoted spirits of a 
passing empiricism ” 

Prof Lusk evidently speaks with feeling, and has 
perhaps suffered from the passive resistance of the 
conservative “ devoted spirits " to whom he alludes 
If anything will move them, it wilt be study of such 
books as the one w$ are dealing with 
The book 3 s very appropriately dedicated to Carl von 
Volt, the pioneer of such work, and the author’s old 
master W D H 
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for Electrical Engineer* By J 
forgan^ Pp + (New 


hyskal Chemistry U 

Uvirtgston R V i,cw 

Vorfr John Wiley and Sons, London Chapman 
an<J Half, Ltd , 1906 ) Price 6s 6 d net 
This book has been written not only for the pro- 
fessional electrical engineer, but also for the use of 
those who desire to obtain a knowledge of physical 
chemistry sufficient m its scope for the understanding 
of current work in electrochemistry The subject- 
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matter Is divided into seven chapters* whfch treat 
respectively of fundamental principles, the general 
propeftteir of gases, heat .md its transformation into 
other forms ofenergy, solutions, chetmcal mechanics, 
equilibrium in electrolytes and electrochemistry An 
eighth chapter js devoted to a series of problems 
in the method of presentation the standpoint of the 
now fashionable cult of “ anti-atom! st$ M has been 
adopted, th* author’s opinion being “ that by placing 
the subject upon a purely experimental basis, giving a 
practical experimental definition of each concept as it 
is used and drawing no inference not justified in all its 
parts by actual results, the reader^ idea will be the 
more clear and scientific ” This is distinctly ,unfor- 
tunate, for nothing is gained by the nofj-rt cognition 
of the atomic and molecular hypotheses The ser- 
vices rendered by the hypothetical atom are too 
enormous for the concept to be discarded on purely 
pedantic grounds Apart from this, the detail^ 
treatment of the subject-matter is good, and tht 
chemical student will find the book interesting read- 
ing. It is scarcely to be expected, however, that 
its contents will be understood by the professional 
electrical engineer No doubt a knowledge of 
physical chemistry is essential for the engineer who 
would understand the working of storage batteries 
and the recent developments in electrochemical 
industry, but when the training of the electrical 
engineer in this country is considered, the possession 
of the chemical knowledge requisite for an intelligent 
rradmg of Prof Morgan’s book is scarcclv to be 

expected HMD 

* 

The Technical College Set of Mathematical Instru- 
ments No 727 (London W H Htfrhng } 
Price 2I as 

Ihrrb is great diversity of opinion as to the most 
suitable case of drawing instruments for students, 
many colleges having their own particular specifi- 
cations, but it would be difficult to find a more desir- 
able set of instruments than this of Mr Hading, on 
account both of the judgment displavcd in the choice 
of the instruments and the desigh and woikman- 
ship exhibited In the neat pocket case will be found 
a 4 -inch bow compass, with pen and penul fittings 
and lengthening bar, a 5-mch hair divided, three 
Spring bows, two drawing pens, a pricker, kevs, 
spare leads, and needles The instruments are of the- 
best English design and finish, with knee joints and 
nut and bolt needle points where necessary 
A student ’who possesses ihis case of instruments is 
so far well equipped for his work in drawing and 
graphics, and gets exceedingly good value The in- 
struments can be highly recommended ns being 
entirely suited to their purpose 

A Second German Course for Science Students B\ 
Prof H G Fiedler md F F Santfbach Pp 
vii + 76 (London A Moring, ltd, 190G ) Price 
2* td net * 

In a former volume, favourably noticed in Nature of 
May 24, rqo6 (vol Kxiv , p 78), the authors described 
n series of simple lessons in science suitable for read- 
ing by elementary students of the German language 
The present volume contains extracts from recent 
German scientific publications— books, periodical* 
and proceedings of societies— of a more technical 
character but arranged, so far as possible, m order 
of difficulty Some notes on unusual words and 
phrases, hints on the use of a dictionary, a gnm- 
matical summary, and a list of abbreviations provide 
all the assistance the reader is likely to require at 
this stage The extracts have been carefully selected, 
and will be read with interest and profit by student* 
of physirs and chemistry who have a slight know- 
ledge of German 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for otfmong 
expressed by hi$ correspondents Neither can he undertake 
to return , or to correspond wth the wrtters of, rejected 
manuscripts t nt ended for tAtr or any other part of Nature. 
No notice is taken of anonymous communications ] 

One Vote, One Value 

A certain class of problems do not as )et appear to bo 
solved according to scientific rules* though they are 
of much importance and of frequent recurrence A J wo 
examples will suffice (1) A jury hab to assess damages 
(2) The council of a society has to fix on a sum of money, 
suit ible for some articular purpose Each voter, whether 
of the jury or of the council, has equal authority with 
rath of his colleagues How can the right conclusion be 
re ichcd, considering that there mav be as many different 
(Miniates as there are members? That conclusion is 
iletrly not the average of all the estimates, which would 
give a voting power to li cranks ” in proportion to their 
vrankiness One absurdly large or small estimate would 
Wave a greater impress on the result than one of reason- 
able amount, and the more an estimate diverges from the 
bulk of the rest, the more influence would it exert I 
wish to point out that the estimate to which least objec- 
tion can be raised is the middlemost estimate, the numbtr 
of votes that it Is too high being exactly balanced by the 
number of votes that it is too loW Ever) other estimate 
is condemned by a majority of voters as being either too 
high or too low, the middlemost alone escaping this con- 
dr mnation The number of voters may be odd or even 
If odd, there is one middlemost value, thus in 11 votes the 
middlemost is the 6th , in 00 votes the middlemost is the 
Soth If thf number of voters be even there nre two 
middlemost values, the mean of which must be takm 
thus in Ta votes the middlemost lies between the 6th and 
the 7th, in 100 votes between the 50th and the sji^t 
<»r nr rally, m a»~i votes the middlemost is the nth, in 
in votes it lies between the nth and the (n-f i)th 

I suggest that the process for a jury on their retirement 
should bi (1) to discuss and interchange view T s , (2) fur each 
junraan to write his own independent estimate on a 
>r pirate slip of paper, (3) for the foreman to arrange 
tin slips m the order of the values writUn on them 
(4) to take the averse 0/ the 6th and 7th as the verdict 
whuh might be finally approved as a substantive pro- 
position Similarly as regards the resolutions of councils, 
lining regard to the above (2«— 1) and 2ti remarks 

Trancis Gvtton 


A New Volcanic Uland 

I nr officer in charge of the Marine SurveV of India, 
( oiminnder W G Beauchamp, RIM, has forwarded 
thr following desinption of Volcano Island derived from 
ui exnmnation made about sixteen dajs after its appear- 
antc above water The island is situated off the (oast 
of \rakan, in the Bav of Bengal, about nine miles to the 
northwestward of Chtbuda Island, and has a greitcst 
lrngth of 307 yprds in a S S W and N N E direction, and 
i gre itest breadth of 217 )ards in a N W and S E direc- 
tion the summit is 19 feet above high water 

Except close to the shore the soundings in the neigh- 
bourhood ippeir to U unaltered, including the shoal to 
the NNW which w is touched on one line of soundings 
The ship appro uhed the island from the north-eastw ird, 
md left in \n E S b direction A steam cutter left to 
the soulhw *rd for n n nnles and returned from S S 
and on neither course was an) discreponc) in the chart 
discovered 

The island is still m an active condition at the northern 
end, several hot springs of liquid mud overflowing It 
is steeper on the western side 
Temperatures (Fahrenheit! wire taken at different parts 
of the island, the surface registering 8i°, being the same 
as the atmosphere, at t feet below the surface 96°, 3 feet 
below surface 104** But at the observation spot on the 
suramif, and evideiytfy * the main crater, the temperature 
foot below the surface was 104°, at 2 feet below 108 0 
at^ 3 feet below 13S 0 , and at 34 feet the thermometer 
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rote to 148° No self-registering th*rnw*ie$er^'was «*<B- 
abbs to take the temperature 5 f tho liquid rtmdi The 
ordinary thermometer could not be cleaned quickly enough 
to get an accurate reading 

The island is evidently becoming hard, but the action 
of the sea and tide is washing it away considerably at 
present, leaving a wake of discoloured water, giving the 
appearance of a shoal spit, The Admiralty chart* show 
that several mud volcanoes exist in the neighbourhood 
Drift-wood, sand, and stones were found, although the 
island was only fifteen or sixteen days old fourteen 
kinds of seed were collected by the surgeon naturalist 
from whose geological report it appears that the island 
is composed wholly of greyish-brown mud of uniform 
quality throughout, with tnis are a few angular fragment* 
of rocks of various kinds intermingled These must have 
been thrown up with the mud , they include — (a) portions 
of a laminated sandstone, (b) a compact grey rotk which 
has the appearance of a limestone, but^which is onlv 
parti illy soluble in strong acids , (r) lumps of crystalline 
calcite , (d) a soft green stone, probably a basic igneous 
roik 

On December 31, 1906 the surface was sun-dned and 
hardened, so as readilv to support the weight of a man 
Tht dried surface is verv uneven throughout , it has \ 
nodular nnd bubbly appearance , besides this, it Is split up 
bv deep fissures, due to shrinkage in drying 
On the north side of the island are sQveral^mall vents 
Three of these open into round pools of ’iqtnd mud, to 
the surface of which large bubbles of gps arfccontinualh 
rising This ga* is nun inflammable, and does not support 
combustion Jt has an obiecnonable sulphurous smell 
In regard to the permanence of this island, considering 
the nature of the material of which it is composed it is 
likelv that heavy rains and sea action in the south west 
monsoon will rause rapid disintegration and total dis 
appearance ulwavs provided that no more material is 
erupted 

The following case m tv be quoted from LvelTs “ Prm 
ciples of Geologv " vol 11 — In 18 11 the Isle of Sabrina 
was formed off the Azores by submarine volcanic action 
This although $oo feet high, u was soon washed awa\ 
bv the waves ” A Mostyn Held 

Hydrographic Department, Admiralty, London, S W 


The Forest pig of Central Africa 

As will bo remembered, the singular and interesting 
forest pig Hyluchot rus tneinerishagetit, which appears to 
be an intermediate link between the true Sus and the 
aberrant Phacochcerus was first mentioned and named bv 
m> friend Mr Oldfield Thomas in these pages (Nature 
vol lx\ , p 577 1904) l believe, therefore that sonu 
further information which widens considerably its range 
nia) prove of interest to readers of Nature 

Tht t)pe of this remarkable pig is the cranium of n 
nearl) adult male from the Nanai country (F N E of the 
Victoria Nyanza), sent home by Lieut R Meinertzhagen 
and now in the British Museum , this, with parts of the 
skulls of an older male specimen and of a sow, with por 
tions of the skin covered with long black hair of the first 
arc the muterials on which Mr O Thomas has described 
this species (Proc Zool Soc London, 1904* ii , p 193 
pi mv , \v ) Since then further materials have been 
received by the British Museum, also the skull of what 
appears to be a second species (Proc Tool Soc London 
iqo6, p 2) 

The Ro)al Zoological Museum of Florence received a 
few months ago from Lieut Ernesto Bnssoni, an officer 
in the service of the Congo Tree State, a perfect cranium 
of a large full-grown male of H meinertzhagem, shot b\ 
him at Sendue, on the Cpper Congo River, where he was 
stationed for many months Ip November, 1904 It is n 
remark ibly big and massive skull, as will be seen by th? 
principal measurements, which, to facilitate comparison 
I give in the same order as those taken on the type-* 
specimen bj Mr Thomas , they are in millimetre* — 
greatest median length, above 435 , basal length, 360 
zygomatic breadth 250, na&ajs, length 260 breadth 70 
interorbrtal breadth 123 , tip to tip of post-orbital pro 
cesses 155, intertemporal breadth, 98, breadth across 
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lateral occipital protuberances, 140, height from basinn to 
top of occipital crest, 137 , least breadth maxillary xygo- 
matlc process, 70 , breadth across sockets of canines, 70 , 
breadth across tips of canines, 390 , length of palate, 370 , 
least palatal breadth, between m“, 40 , basal diameter of 
camne, 40, lower jaw, length, bone only, 33$ , breadth 
across symphysis at base of canines, 130 , least breadth 
across diastema, 105 , height at diastema, 55 , tip to tip 
of canines, aac basal diameter, outer face of canines, 33, 
inner lace, 34, posterior face, 16, Horizontal length of 
>*> 15, of m l , *9, of m*, 36-5, of tn‘, 4J 

Dental formula / ir \p,m fm f 
As I have said, this cfanium is massive, the bones 
rugose on the/r outer surface, the nasals mostly fused 
together, and the frontal depression strongly marked 

Hevrv H GiclIom 

Florence, Royal Zoological Museum, February 17 

Gambling and Mathematics 

Your reviewer “ b H B ” suggested in Naturf of 
January 31 (p 318) that every sihoolbov should know 
something about choice and chance in ord< r that he may 
not develop into a gambler 1 agree with him But one 
may suspect that gamblers are either those who have not 
had the advantages of a mathematical education or those 
who belong to 1 slow dull ’ grade and are unable to 
appreciate those advantages, and \et one m iv be quid 
umble to prove that this is really the case 
Can any of your correspondents bring forward evid*n<e 
ro show that mathematicians gamble less than other rmn, 
or that gamblers reall\ arc m lthemutuallv defective •* 

The matter is important is indicating the point -it which 
the efforts of an anti-gambling league should be most 
usefully applied Is it in the intelligent teaching of mathe- 
matics 5 And are we right in distrusting the methods of 
exhortation when the methods of algebra will suffice/ 
Bootham School, York Hugh Richardsov 


The subject of Mr Richardson’s letter raises a wide 
field of discussion, of which the few words in my notiu 
tonvev a very imperfect idea l should like to see the 
matter discussed in a suitable quarter when such tan be 
found, but f btlievi it it a question for psychologists as 
well as mathematicians 

I take it that the ordinary gambler speculates in order 
to Mil, and that the prospect of winning is the incentivt 
which dots the greatest harm 

When a man speculates by staking, say, il on the 
chance of winning too 1 , the notion of winning 10 ol makes 
a big impression on his mind, and means something more 
real to him than the idea that the odds are 200 to 1 
against him (say) He forms a clear mental picture of the 
prize, and the odds do not present the same picture to 
his mind Consequently he exaggerates his prospects 
What I meant to imply is that schoolboys ought to learn 
to calculate probabilities so that when they grow up they 
should think as clcarlv and form as strong mental pictures 
of the odds against them in a game of chance as they 
do of the value of tho prizes, and that they should learn 
to calculate expet tations and to think of these rather than 
of the prizes 

But when Mr Richardson uses the word “ algebra ” 
bo implies something different from what I mean, which 
Ts more correctly described as arithmetic What 1 should 
like would be to see a chapter on probabilities treated in 
an elementary course of arithmetic, and boys familiarised 
with the idea of probability calculations, the representation 
of probabilities by fractions, and the calculation of expect- 
ations, without any alg/bra being put in to puzzle them 
Quite simple questions, in fact I will not say that every- 
one xyho had studied probabilities would not indulge in a 
game of chance now and then but they would go in with 
the expectation of losing rather than winning, and thev 
would know it was no use to tti? to make up a loss by 
making false estimates of the probability of the luck turn- 
ing If nobody gambled^exiept for the amusement and if 
everybody before doing so made a calculation beforehand as 
to how touch they were prepared to pay for that amuse 
ment, realising that their cxpectatipn in eviry case was a 
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loss (if playing against a bank), die worst evil of gambling 
would be eliminated I he only difficulty Would be the 
psychological one of preventing a man from being carried 
tmay by his excitement 

What people should know is that to speculate against 
a bank or syndicate h a bad investment, and that even 
to speculate where all (Wo fits are distributed between 
players is not a paying investment, but is really also a 
bad investment even if the expectation equals the man’s 
stake, on the ground that a bird in the hand is worth 
two tn the bush The loss of the bird in the hand means 
a definite loss of income , the expectation cannot be re- 
garded as income G H B 


Some New Methods in Meteorology , 

Since the appearance in Nature of December 20, 190b, 
of my r»view of Prof Bigelow’s “Studies” under the 
above title, I have had some correspondence with Prof 
Willis L Moore chief of the U S Weather Bureau I 
ftti> glad, with Prof Willis Moore’s sanction, to quote part 
of his letters to me, which will, I hope, allay any appre- 
hensions whjch may have been aroused as to the methods 
of research Uktly to be adopted at the new Mount Weather 
Observatory Prof Moore writes — “ Since June, 

190}?, Prof William J Humphreys of Johns Hopkins 
University, and formerly Professor of Physics at the Uni- 
v< rsity of Virginia, has been Supervising Direitor at our 
institution at Mt Weather We wish to ascertain facts 
by experimentation, rather than to exploit theories, how 
ever beautiful they miy be We consider Prof Bigelow’s 
numerous papers as expressing simply his own views 
Neither myself nor any member of my staff desires to be 
considered responsible for an) theories that mav be 
advanced in the publications of the Bureau, except he be 
the author ” 

Prof Willis Moore’s explanation, and his recognition 
of experiment as the necessary and ultimate criterion, 
justify the expectation that, batked as it is bv the re- 
sources of the US Weather Bureau, the mw research 
observatory at Mount Weather will prove a most useful 
institution for the advancement of scientific meborologv 

Charlfs Chree 


PAGAN RMTb s Ob THK MM 1 Y PENINSULA 1 

T HE scope of this work, which runs to nearly 
I boo pages is d fined in the pref uc, where it 
is stated to be “ essentt ill\ a compilition frotn nun) 
sources” but differing from most books of that 
kind, “ first, m bung based to a very large extent on 
materials hitherto unpublished, and accessible onlv 
through private chinncls of information, and 
secondly in having been constructed with special 
knowledge of the subject and in a critical spirit ” 
Accurate though these stitements be, they offer but 
slight indication of how thoroughly the book is in 
spired with the experience and critical knowledge of 
the authors, and how well the subjects dealt with 
have been unified in their hands, A task the difficult) 
of which may be judged in part by a consideration of 
the unsatisfactory nature of much that has been 
written as well as by the length of the bibliography 
which follows the preface The authors explain that 
the several parts of the book dealing with the 
physical and cultural characteristics of the tribes had 
been originally arranged under subject headings, and 
thit the book was then re-written upon “a phvlo- 
genetic svstem, so as to throw into relief the differ- 
ences which separate one race from another,” a plan 
which no one will doubt has added immenseh to the 
clarity of the work Although the title-page bear> 
the name of both authors, the greater part of the 
work has been written by Mr Skeat, Mt Blagdtn 

1 11 Pegaij Race* of ihc Mil ay Peninsula By W W Skeai and C O 
Blajden Vol I , pp xl+734 , vol fl pp *1+835 (London Mac 
mi Haft and Co., Ltd , 19C&) Pike 42* net 
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being responsible only for the section dealing with 
language, although each author has 11 as far as 
jxjssible revised and checked the work of the other ' f 
An introduction in which Mr Skeat sketches with 
great skill and literary force the environment of the 
jungle-dwelling folk shovel how this has produced 
ch true tiristie forms of culture, and has compelled the 
jungle tribes to become perhaps the finest hunters 
and trappers in Asia. This is succeeded by the fir^t 
spiUon of the work, that on racial characters, and 
lure, at the very beginning of the work, the reader 
js faced by its gravest defect ? in the whole of the 
first volume there is no map of the Peninsula, the 
ncus&it\ for which soon becomes manifest and 1$ 
most urgently felt, e<g on p 55, where the distri- 
bution of the Sakai is given Indeed, the only map 1 
of the Peninsula appears at the end of vol ii , where 
it forms part of a small-stale map of Indo-Chino 
(about two degrees to the inch), which includes the 


Andamans Sumatra ( ambodia, and part of Siam 
But to return to the discussion of racial affinities', 
Mr Skeat will have nothing to do with the pan- 
negrito beliefs of some of the earlier writers but 
leaves it doubtful whether he follows Vlrchoiv in 
regarding the Sakai as Dr avid Ian or as rriated 
to certain of the Wild tribes of the interior of C am- 
bodia with whose language the Sakai dialects have 
an admitted affimtv The Jakun are regarded as 
a composite group of print ipally aborigmal-Malav 
tribes, many of which have intermarried freely with 
Semang and Sakai It is onlv necessary to lodk 
through the numerous illustrations of individuals of 
groups, pOsed so as to show their physical character- 
istics, contained m these volumes, to see how freely 
tbejUflJflq races tvpvfeHn certain instances mixed ftitn 
«acf| ofher, and the * results of such intermarriage 
are sht>wn, eg, in a photograph of a Sdfcai 
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family the individual member* of Which; * to' 
mention only one physical character, have wavy, 
curly, and tightly twirled* almost frhwly h$iv*A 
number of valuable data bearing Upon questions of 
race are given in tabula** form in an appendix I $ome 
of thowi are by pr W U H, DOck worth, who also 
contributes a note In (he text upon the cfkmologicai 
Collection made by Messrs Annandale and Robinson 
A short pticx$ 3 f the distinguishing cultural pectrti^ 
anties of the jungle people most usefully follows the 
description of their physical pem 0 Arme*. Tfte 
Semang are the most nomadic, the wildbf tribes 
** never staying it is alleged mpr^ than three days 
in one place , their habittfhons consist of .natural 
shelters under overhanging rocks Or of the simplest 
form of leaf shelters Their national weapon \% the 
bow with poisoned arrows, though the blow-pipe has 
been to some extent adopted; they are monogamous, 
and feel no such fear of the ghosts of thefrdead a* 
do the Sakai and Jakun 
The Sakai, though largely 
nomadic, are lose wild than 
the Semang, aod> unlike the 
latter, tattoo the face* while 
body painting has been de- 
veloped uy£o a regular 
system Thfeir w®*pon is the 
blow-pipe, with poisoned 
darts The Jakun are only 
partially nomadic, and usu- 
ally cultivate rice, sugar, or 
other plants, especially durian 
trees , they make and use 
dug-out canoes and the blow- 
pipe They have chiefs, who 
In some cases have regalia, 
their marriage and burial 
rites are peculiar, and they 
have mnnv magic ceremonies 
and invocations^ m other 
words, their culture is 
u proto-Malay ” t 

The habitations of these 
jungle tribes, which are dis- 
cussed in chapter m , are 
particularly mtersting Start- 
ing with shallow rock shel- 
ters and the buttresses ' of 
trees, the series flitopes 
through the “ pnmitiv«fl|bee- 
hive n or round hu,t composed 
oka number of palm leaves 
tAist into the ground in a 
circle, and ia continued 
through the communal shelter 
(which is originally only an 
ov ii 44 beehive ") until a break occurs, and a 
hut, originally probably a small granary or 
storehouse on one or more high posts, is rbftthed, 
which, as the height and stoutness of the posts be- 
come reduced, tends to confonn with the common 
Malayan hut type In this series no mention ha* 
been made of tree houses, though Semang and Sakai 
alike make use of these, which may vary from a ’few 
roughlv mterwOven boughs to veritable houses in trees 
The houses of the less* wild Jakun resemble xn a 
general way those of the Malays, but are much 
smaller than the latter, while the eaves are often 
carried down to the fever of thd floor tt is among 
these people that tribal hall^ called balai by both 
Malay and Jakun, first appdfir, and Mr Skeat da> 
genbe* how some Besisi met with on the Selapgor 
coast built a balai at right angles to, and in cootiritStv 
tvith, the house of their tribal chief (Batin) SUcn 



Fro 1 — Zoomorph*. Centipede on BwUi ftut« , Lard on tbaft of Baslil blowpip* From 
“ Pfcf*n Ricuof tb« M*>*y Paninm!**’’ 
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4 Maf are mentioned in Besisi songs, and Mr Skeat 
Wk that their existence 4 s not due to borrowing 
ftjnnfr the -Malays, but is “rather an example of a 
sprung from their common bright/* ^ 

{Jtoaely Associated with the character of their dwell- 
ing* is the form of agriculture of these backward 
people* A Malay chief of Selangor informed Mr 
Ske*t that the Bests! were originally in the hapit 
of eating* their Jungle fruits in temporary shelters 
btdlt where the rruit trees were most abundant, but 
that later,, recognising that this practice resulted in 
overcrowding Of the fruit tree# which sprang from 
then* rejected seeds, these folk took to carrying their 
fruit to a httle distance before eating it, so as to 
spread the seeds over as wide an area of country as 
possible It must be remembered that all these 
aborigines are adepts at tree-felling, and there seems 
no doubt that fruit seeds or seedlings of fruit-bean ng 
plant* may be planted by the wilder tribes, who do 
not eat nee or any grim, except when they obtain 
a small supply by barter Those bemang who have 
reached an early stnge> of agriculture sow a species 
of millet Hill rice cotffes later, but while the folk are 
still semi-nomadic, and to it is added small catch-crops 
such as bananas, tapioca, and sweet potatoes, and 
among the Sakai who have reached this stage of 
agriculture the preparation of the ground and th£ 
sowing and harvesting of the crops are alike accom- 
panied bv magic ceremonies and formulae 
A full description of the weapons and implements 
at present used provides Mr Skeat with the oppor- 
tunity *of discussing the origin of the stone adze 
blades found all over the Mala> Peninsula Unlike 
the up-country folk of Borneo, who highly v due 
these and hang them in the verandahs of their houses 
among the skulls they have collected, the Semang 
and Sakai pay no attention to them, and it seems 
that these tribes “ were not the manufacturers of 
the stone axes and chisels found in the Peninsula/’ 
which may perhaps be attributed to a race described 
by the jungle folk as once inhabiting their country, 
though different from themselves and the Malays 
\mong all the jungle tribes of the peninsula, the 
marriage rite consists largely of a form of purchase, 
usually followed by the ritual sharing and eating of 
food by bnde and bridegroom, but among some 
Jakun tribes a part of the marriage ceremony con- 
sists of a procession or race bv the bride and bride- 
groom around a specially erected mound, while 
among the Benua of Johor a canoe race, m which 
the bride is given a considerable start, is substituted 
No less than a hundred pages are devoted to the 
subject of decorative art, 1 e to the art of the Semang 
and Sakai, described by Mr Skeat as “ by far the 
most difficult of the many difficult subjects that have 
had to be faced m compiling the description of these 
tribes/* for it is necessary “to face the fact that 
with reference to part of this subject an edifice has 
already been reared upon a foundation of sand, and 
that though the bricks of which it was composed 
may to some extent be useful in laying the found- 
ation of the new building, the original edifice is none 
the lets inevitably doomed to irremediable destruc- 
tion^ This, of course, refers to Vaughan-Stevens’s 
flower theory, and in spite 0/ the no less generous 
thah tkilful editing and pruning to which the latter’s 
work has been subjected, it is impossible to believe 
that Mr. Skeat would not have done better to, have 
omitted by far the greater part of his account of 
Vaughan-Stevenfr’s work, and this notwithstanding 
the writer’s vqry hearty recognition that no one is *o 
fit as Mr Skeat to determine the value of Vaughan- 
Stevens's observations The feeling that Mr, Skeat’» 
modesty and desire to give the fullest credit to other 
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workers ha\ e for once run away with much of 
hi* critical faculty becomes stronger as the chapter 
is studied* and ends in the quite deliberate convic- 
tion that it was a mistake to reproduce pages of the 
patterns on combs qppted from the Zettstihnft /tir 
kthnologie, while the decorated dart quivers* combs, 
and boxes collected by Mr Skeat himjelf are repro- 
duced on so small a scale that it is impossible in 
mbit instances to see the designs at all dearly 
Further, although the meaning of some of these is 
given on p 419, it is b\ r no means clear to which 
object* these refer, or whether pp 416-d are m fact 
descriptions, as they appear to be, of the ^uivera 
figured m the plate facing p 414 Very little indeed 
is known about Jakun art Ihe two realistic /oo- 
morphs shown in Fig i, representing a centipede 
and a li/ard, occur on a Bpmsi flute and Wow-plpe 
respectively, while nvo highly conventionalised 
patterns, said to be derived from the young shoot of 
plants, are also given 

The difficulty of obtaining information concerning 
the religious beliefs of these jungle-dwelling tnbea 
was very great, it was onl> after man> conversations 
w'lth both eastern and western Semang concerning 
the existence of anv supreme being, of whom they 
long professed entire ignorance, that one , of them 
excSfemlCd, 4 ‘ No\V we will really tell you all we 
know/’ and proceeded to tell Mr Skeat about Ta 
Ponn, a powerful and benevolent, if otiose, deity, who 
made the world and who was “ like a Mala\ Raja ,r 
m that “ there was nobody above him ’’ Although 
Ta Ponn is obviously identical with Vaughan* 
Stevens’s “lappern,” nothing could be discovered 
concerning Vaughan-Sbwens’s superior deities of the 
Semang called by him Kari and Pie, although Mr, 
Skeat witnessed a “ blood-lhrowung ” ceremony 
among the eastern Semang resembling that by which, 
according to Vaughan-Stevens, Pie was appeased. 
Vs already stated, the Semang have little fear of 
ghosts, and their religion shows ion parativcly few 
trace* of demon-worship and animism Ihe Sakai 
belief*, on the other hand, although ndmitting a 
“god” Tuhan (or Peng), who in company with the 
giantess ** Granny l-ong-breasts ” inhabits the upper 
heAVens, are almost entirely animistic, as are tnose 
of the jakun, and for both peoples there are numerous 
demons to be propitiated 

It is particularly interesting tp note that the two 
savage races of the peninsula that stand furthest 
apart, namely, the Semang and the Jakun, both have 
the idea that man at first multiplied so fast as to- 
oyercrowd the earth When this occurred they were 
shin by the ficrv breath of the Thunder Spirit 
(Semang) or turned into trees by the “ high ” god 
Tuhan Ih-bawnh (Jakun) but in both stories these 
checks do not suffice, and so death is instituted, and 
Mr Skeat again suggests that such common features 
ire mainly due to the “ same savage Malay^element 
of which there are such abundant traces in the dialects 
of both races ” 

among Malays, so among these jungle tribes, 
the accredited intermediary between men* and spirits 
is the medicine man or sorcerer Among the Semang 
he ts usually the chief, that is to say, the poyang 
is, b> virtue of his office, chief \mong Sakai and 
Jakun the offices are sometimes separated, though 
the chief Is usually a medicine man of some reputt 

In the last part of the work, devoted to the 
language of the jungle folk, Mr Blagdcn points out 
that most aboriginal dialects have been for some 
generations in a process of decaj, and th it Malay 
is so widely known as to have become the hngua 
franca of the peninsula, so that many of the 
abpftginals are no^r bilingual, while others speak 
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only Mai ty, more or less modified according to the 
national ldiosyncraMes of the speaker Moreo\er, 
many of the Malayan loan-words are pronounced, not 


many of the Malayan loan-words are pronounced, not <anv station m London to-day, and front wmen elec 
as the Malays of the peninsula pronounce them to- ppcity would be supplied wholesale to the various 4 U- 
diy hut is it would seem they were pronouncedYtributmg authorities by whom it would be retailed tc 


they were pronouni 
when Malay was first written m Arabic characters, 
thus, the k still pronounced in Borneo also occurs 
in the aboriginal dialects Besides unidentified 
elements, many constituents of both Semang and 
Sakai dialects agree with the Mon-Khmer languages, 
but whether this similarity be due to all these 
1 inguuges being essentially? members of one family 
or to the direct contact of Semang and Sakai with 
Mon-Khmer peoples is uncertain, though, of course 
the tw>o Views do not necessarily exclude each other 
There is a most interesting chapter on tabu language 
and other special forms of speech, and the work con- 
cludes with a eompantive vocabulary of the aboriginal 
dialects which is so arranged as to be particul lrly 
ea>\ to use C G S 


ELECTRIC POWER L\ LONDON 

U NTIL a couple of years ago the problem of elec 
tricity supply m London was mainly one of 
interest to engineers and investors Its introduction 
into the realm of municipal politics, however, has 
gi\en it a wider interest, md one that tends 
to obscure the purely scientific ispect of the 
problem Alike in connection with water, with 
gas, and with electricity, London has suffered front 
the fact of its slow 7 growth and of its being com- 
posed of a number of separate towns and districts , its 
very magnitude, which to-day would enable it to be 
supplied with electricity more cheaply than anv other 
great a tv, has been the chief hindrance to its getting 
such a supply ITie enormous number of authorities 
authorised to supply electricity in Greater London, 
w hich at the present time exceeds seventy, has resulted 
in the establishment of nearly sixty generating stations, 
irunv of which are of comparatively small sue and 
inefficient design The municipal authorities have 
also bet n confined to their own boundaries and com- 
pelled to choose uneconomical sites, and any attempts 
at combination between the various authorities which 
might have enabled them to secure some of the 
adv mtages of production on a larger scale have been 
prevented by the restrictive legislation under which 
the\ operate legislation which was originally passed 
before the future developments of electricity pro- 
duction were appreciated, while the still more remark- 
able developments in the uses of electric power were 
entire lv unforeseen \n attempt at concentration was 
long ago made by the London Electric Supply Cor- 
poi ition which established its great station at Dept- 
ford That it was not successful was not due to any 
unsoundness of the principle upon which it was 
based, but to the fact that it Was before its time 
Fifteen years aftcrw irds, in 1905* a fresh proposal 
embodying the first step in the policy of concentration 
was brought forward by a private company, several 
of the existing companies at the same time brought 
forward proposals, not for complete concentration, 
but for dividing London into three areas, in each of 
which a supply would be ultimately centralised 
The former scheme, due to its novelty and 
comprehensive nature, aioused considerable coor 
troversy It was framed on the lines of the various 
Power Acts which Parliament has passed during the 
pas* five years I hat is to say, it did not deal with 
retail supply of Ughttng, but only authorised whole- 
sale supply of electricity ind the retail supply of power 
in cases where fhf* Board of Trade thought such 
supply should be given Its main object was , t£p 
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establishment of two stations, in which generation 
wxjutd take place on a scale much larger than that ol 
iv station in London to-day, and from which elec 


the consumer The limited right to supply the power 
consumer direct, in certain cases, was inserted by 
Parliament in order to ensure that the distributor 
should not absorb all the advantages of wholesale 
production 

This scheme naturally aroused much opposition from 
the existing authorities, both municipal and company 
To a large extent, however, this disappeared as the 
real nature of the Bill became known, in fact, prac- 
tically all the leading companies, and many of the 
most business-like local authorities, appreciating the 
advantages of purchasing a bulk supply in place of 
having constantly to expend further capital on extend- 
ing then* own smaller generating stations, entered 
into agreements with the promoters The manufac- 
turing interests of London also supported the scheme 
very warmly and a deputation °* leading manufac- 
turers waited upon the Board of Trade, and showed 
that if the Fast End could obtain power at the prices 
fixed by the Bill it would mean an annual saving of 
nearly 3,000,000 1 us compared with the present 
methods of power production A petition, signed by 
employers of 100,000 hands, was also piftsented to 
Parliament in favour of the scheme 

It was however, strongly opposed by the London 
County Council, which, in spite of numerous modi- 
fications and safeguards, such as the sliding scale 
of price and dividend, and the purchase clause, which 
were inserted in the Bill by 7 Parliament, contended 
that 1 it was not in the public interest that such a 
scheme should become law It, however, passed 
Committees of both Houses, but so late in the session 
that it failed to become law 

In the next session of Parliament, 1906, the County 
Council itself introduced a schtme The 190s com ~ 
piny’s Bill was also re-introduced, and a new scheme 
yyas brought forward bv the existing companies for 
linking up their systems and removing the restrictions 
upon mutual supply to which reference has already 
been made The Countv Council’s scheme alone re- 
ceived a second reading, and was sent to a special 
Hybrid Committee with instructions to consider the 
whole question 

The County Council’s scheme dealt with wholesale 
supply onlv, it was strongly criticised by the CounjpiPs 
own Finance Committee, and unanimously re- 
jected bv the House of Commons Committee which 
had been instructed specially to consider it The 
Report of that Committee recommended* however, 
that the Council should be made the controlling 
authority for electricity supply, but as regards tfie 
carrying out of the undertaking suggested that the 
Council should consider cooperation with private 
enterprise 

This year the Council has brought forward a more 
comprehensive scheme, involving nothing less than a 
monopoly of electricity supply for all nurposes over 
450 square miles, 330 of which are outside die county. 
Fourteen of the borough council undertakings are to 
be compulsorily acquired within five years, the thirteen 
company undertakings as their concessions lapse 
Undertakings outside the county of London are to be 
acquired by agreement, but until it has secured this 
monopoly, and to assist in securing it, the Council 
takes powers to comoete (for power supply only) with 
all these undertakings 

From a scientific point of view the principle of con- 
centration would appear to be correct, but whether 
electricity supply haa reached a state of development 
when such a big step forward as that proposed by 
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ttjfr Council would bo wise is somewhat doubtful 
Thefe no engineering impossibility in 'wiping out 
all toe earning generating stations WrWft their various 
systems of supply and in producing the whole of the 
electricity required for I^ndon in a station erected at 
Barking or ftnth, as the Council proposes Buf from 
the financial point of view the magnitude of the scheme 
appears to be its chief difficulty Seventeen millions 
have already been Sunk in electricity supply in London, 
and, according to a careful estimate in a leading 
financial journal, this sum would have to be nearly 
doubled before the Council could secure the monopoly 
which it aims Before embarking upon such a 
scheme, from which when once started there is no 
turning back, the ratepayers need to be very sure of 
the future developments of electricity Three times 
m the past twenty years have the prime movers used 
for electrical production been entirely changed The 
slow -speed horizontal engines which had been deve- 
loped during the nineteenth century were first used, 
und gave place during the ’eighties to high-speed 
engines Of the single-acting or forced-lubncating 
type for electrical supply Ihese are now being re- 
placed by steam turbines Many inventors are, how- 
ever at wbrk upon the improvement of large gas 
engines and other internal-combustion machines, and 
the attempts which have been made to construct a 
satisfactory internal-combustion turbine niav any day 
bear fruit 

Vow it is obvious that if clectruit\ production in 
London should become municipalised, so far as London 
is concerned the rate of development and the adoption 
of improved methods will be muih hindered Ex- 
perience has shown that local authorities are, as 
in fact they should be, verv cautious in adopting 
scientific improvements This partly arises from a 
proper regard for the ratepayers’ monev, but partly 
from their objection to icknow ledge that they have 
made a tnktakt and to the consequent criticism of the 
electorate 

This being *0, it would be most unfortunate if 
anything should be done that would hinder the pro- 
gress of electrical developments m the metropolis 
London ts so large that it could certainly afford to 
get the best in the first instance, the difficult) is to 
ensure a continuance in the adoption of the most 
efficient methods when concerns are municipalised 
To day the generating station erected bv the Council at 
Greenwich is practically obsolete as an up-to-date 
power house 

The problem is one* however, crying for solution 
The need for some improvement in London electrical 
supply is generally admitted, as are the advantages 
arising from concentration The best solution of the 
difficulty is probably that outlined in the report of 
the Council's Finance Committee issued in December, 
which closed with the following words — 

“The financial difficulties to which we have called 
the attention of the Council would to a large extent 
be Obviated if the Council saw its way to adopt some 
scheme of exercising the powers sought, if and when 
conferred by Parliament, b> which the Council, while 
retaining general control, would be relieved of the 
responsibility of working the undertaking in whole 
or in part " 

Whether the solution will be brought about bv 
enlarging the existing stations as their owners pro- 
pose, or by erecting new and larger stations on more 
convenient sites outside, as other experts desire, is 
a question which must be settled bv a Parliamentary 
Committee and the Board of Trade But more delav 
in concentration will be fatal to I ondon's industrial 
future* and is quite unnecessary if only the Council 
will realise the need for cooperating with private 
enterprise, as the Select Committee suggested 
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PROF HENRI MOISSAN 1 

J 1 was with deep sorrow that the scientific world 
learnt of the death of the illustrious French 
chemist Henn Moissan, which occurred on Wednes- 
day Februarv 20, following an operation for appen- 
dicitis 

Bpfn in Paris on September 28, 1852, Moissah 
early developed an interest in chemistry, and in 1872 
entered the laboratory of Fremy at the Museum 
d’Histoire naturelle, attending also the courses of 
Henri Sainte-Claire Deville, Debrav, and others 
This early training firmly fixed the direction of hi$ 
life s work, for it is precisely along the lines so ably 
developed by this brilliant school of French chemists 
that Moissan \ genius and resource In experiment- 
ation were applied Worthily to have upheld the 
traditions and high quality of this school and to 
have widened the field of inorganic chemistry re- 
quired powers of no mean order 
From 1873 *° lft 79 Moissan held the post of 
assistant in tht laboratory of MM Decaisne and 
Deh^rain at the Museum d’Histoire naturelle, and m 
1874 published, in conjunction with M Deh£rain, his 
first contribution to science, a study of the absorption 
of oxygen and emission of carbonic acid b\ plants 
kept In a darkened room fn 1877 a senes of papers 
on the oxides of tht metals of the iron group was 
commenced the wholt work being collected and 

presented in 1880 as a thesis for the degroe of 
Docteur &s sctetttts of the Facultv of Sciences of the 
Paris University Thu research, c irried out with 
muih experimental skill and precision, considerably 
extended our knowledge of the reduction products 
of the oxides of iron, manganese, nickel, and 
chromium , 

\ long connection with the Fcole sup^neure de 
Pharmacie commenced in 1879, by his appointment 
as demonstrator in chemistry; the ihair of toxicologv 
being given him in 1887, .after his memor ible isola- 
tion of fluorine, and finally the professorship of 
chtmte mindrale m 1899, when his first opportunitv 
occurred for holding 1 course of lectures on ihemistrs 
After his graduation, Moissin, from 1H79 to 1883 
devoted himself chiefly to the studv of the compounds 
of chromium, investigating in particular the 
chroitiOus salts and perthromic aud Subsequently, 
m the laboratory of I><bri\, and with the active 
encouragement of TroOst and Friedel, he commenced 
his researches upon fluorine which culminated in 
188b In the isolation of this element 

ihe difficulties, whuh had baffled the experiment il 
ability of Humphry Daw, Faraday, Fremy, and 
mam others, were overcorm iud fluorine itself wa* 
presented to us lhat this ma\ justly be considered 
to be dne of the greatest achievements of experi- 
mental ihomistrv in the nineteenth century can be 
judged not so much b\ the brilliant result attained 
as by the display of indomitable pluck and perse- 
verance which assured the successful issue 

\ftor a number of fruitless but well-planned 
attempts to separate the element from its compounds 
with silicon, phusphorus and arsenic, Moissan, on 
June 28, 1886, communicated to the Academy of 
Sciences the first details of his experiments on the 
electrons!* of anhydrous hydrofluoric acid containing 
pot issium blfluoride The definite proofs of the 
identity and elementary nature of fluorine were pre- 
sented in the following month, whilst, on 
November 8, Debrav reported to the academy the 
complete conviction of the section of chemistry m the 
v ihdity of the experiments 

Frorrt 1886 to 1891 Moissan published numerous 

1 See pjw the article on Mot««n * laboratory and hi* work in u in 
Nature, January 16, xflftf, vof \xv p •$? 
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papers on the chemical and physical properties o f 


ftuonne and on many of its compounds, the careful mentioned alrttwlv, only obtainable a* tlitpure an & 
and. detailed nature pf the investigation* bei*gJ fragmentary sffecimens ^ > 

characteristic of ail his uorU L ™ * - . . -*■ ** 


It is unnecessary to describe further these re- 
searches, since the whole subject forms a chapter erf 
their science well known to all chemists, and has, 
moreover, already been fully dealt with m NATim* 
(vol xxx vh , p 179, vol * xliv , p 622) Attention 
should, however, be directed to the fact that in 
in conjunction, with Sir James Dewar, fluorine Vas 
liquefied at the Royal Institution The construction 
of an apparatus of copper in 1899, to replace the ex- 
pensive platinum vessels previously employed, simpli- 
fied the preparation of the element, and the discovery 
that dry fluorine exempt from vapours of hydro- 
fluoric acid does not attack glass served jn recent 
years to facilitate the investigation of its properties 

In 1891 Moissan Was elected a member of the 
Academy of Sciences to ftU the chair left vacant by 
the death of Cahours 

The main reason which impelled MoH$»n to pass 
from the study of fluorine to the high-temperature 
researches which from 1892 onwards absorbed so 
much of His attention, seems to be closely connected 
with a desire, which he had k>ng entertained, to solve 
the mystery of the origin of the diamond The hope 
that the great activity of fluorine for other elements 
would help in the quest not being realised, he was 
led to a methodical study of the behaviour and trans- 
formation of the three allotropic modifications of 
carbon This sfudy, which is an excellent example 
of the logical application of expenmen t, resulted in 
the artificial production of diamond, and at the same 
time added greatly to our knowledge of* the peculiar 
metamorphoses which characterise this element 

The examination of portions of the meteorite from 
the Caflon Diablo proved the presence of small 
diamonds, surrounded by thin ribbon-like strips of 
compressed carbon, hidden in the centre of a mass 
of iron, and gave him the clue to the solution of the 
problem How he planned and successfully carried 
through the adaptation of this idea in the laboratory 
with the production of minute but unmistakable 
diamonds is well known to all Although this work 
has been frequently challenged, he had fully upheld 
the validity of the results, so recently as 1905, ^by 
repeating the experiments with still greater precau- 
tions, and bv applying a more intimate knowledge of 
the compounds formed under similar conditions It 
was for the purpose of augmenting the solubility of 
carbon in iron that he first required and adopted the 
electric furnace 

In electric furnace work, Moissan *s preeminent 
position is due, not to the design or discovery of a 
special form of furnace, but rather to the skill with 
which he investigated in detail a number of in- 
dividual chemical reactions In each case he devoted 
great care to the purification and analysis of the raw 
materials required in the process, and submitted the 
products to minute examination and quantitatively 
determined their composition Thus his preparation 
of chromium, tungsten, molybdenum, uranium, 
titanium, And many pther metals in a fused form and 
high? degree of purity greatly enriched our knowledge 
of the chemical and physical properties of these 
elements 

Of still greater importance was the methodical 
following uo of the chance formation of cakaum 
carbide which he observed around the carbon tletv 
trodes in his early; furnace experiments Prom th{s 
observation led to discover and det^mine 

tho hature^afjd properties of a large number oj 
metallic carbides, borides, and silicidis, mwst of 


them hitherto absolutely unknown "Ate Wfefifc 
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There is perhaps 90 need^o consider, at Tfr* P****** 
time, in how far Industry V direetly 
Moissan 's wprk Me himlselr IfcMj , Invariably 
pressed his desire not 1 to be consider## in such dis- 
cussions, and, 6b far a* fhe merit pf hi* work Id con- 
cerned, it needs no support pf , this dilute Ih* 

directly^ both science and Industry have ; bfn€#ii# 
enormously, Qn the Continent his seiendfic invfestfc 
gfihons are directly credited with a renaissance 
the study of Inorganic chemistry^ which; particularly 
in Germany, had been alipost erfhrely neglected for 
the more productive field of organic chemical re- 
search Even in England, which hat aHrays held b 
high position in the pursuit of inorganic chemistry, 
his work has been of great assistance ih Instilling 
enthusiasm and encouraging the deeper study of the 
subject ± 

As a teacher, Moissan will oe affectionately re- 
membered by , all his pupils t even during the tenure 
of his professorship of toxicology he maintained a 
research laboratory for chemistry, and attipicted to It 
a number of students, and from the time of hi» 
appointment, in 1900, to the chair inorganic 
chemistry at the Sorbonne larger pu nbers were able 
to avail themselves of his teaching m 

As a lecturer, both in Ms public discourses and in 
the lectures on inorganic chemistrvi which he gave 
during the last few years of his life, he was dis- 
tinguished, even amongst French chemmts^bv the 
brilliant exposition of his subject and bv hlslfekill in 
vkpenmental demonstration R S Htrr Tov 

NOTES 

We regret to see the announcement of the death of Mr 
H C Russell, C M G , FRS, Government astronomer 
of New South Wales 

The autumn meeting of the Iron and Steel Instate 
will be held in Vienna on September 23-3 and will be 
followed bv excursions to Bohemia and to Styria 

Thf Women’* Agricultural and Horticultural Inter- 
national Union is* organising an exhibition and sale of 
farm urjd garden produce, &c , to be held In the Gardens 
of the Royal Botanic Society Regent’s Park, N W, on 
Wednesday, Julv 17 / ^ 

The Mercers’ Company has made a grant of toooT to 
the Imperial Institute for scientific research m regard to 
the economic products of British colonies and protectorates, 
to be expended under the direction of the managing com- 
mittee, subject to the control of the Secretary of Stdrf# for 
the Colonies 

TrB Friday evening discourse at the Royal Institution « 
* n March 8 will be delivered bv Prof David Jamas 
Hamilton, pn “ Certain Seasonal Diseases in the Sheep 
and means of preventing them tr v 

Encush geologist* who know an\ thing of France and 
the French Alps will especially regret tbit death of Af 
Marcel Bertrand* which took place on February t$ r His 
work on mountain^origins and mountaln-strtrture had an 
important influence tp the development of geological, 
thought Bertrand succeeded Pasteur as a member of the 
French Academy of Sciences In 1896, 

W® , learn from the Tint** that the Rdyal Academy 
Sciences at Sto^khblm It petitioning the Swedish Govern- 
•meat to request tfeo British Government to grant per- 
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ipi^Of) for ffie removal of the remains 0/ Emanuel 
,$wrd enberg* fyt>m tbfr Swedlah Church, PHn^et Square, 
iUtcIlff Highway, to Stockholm in oreer that they may 
he re 4 ftterrpd there bj tibe side of the remains of the 
tsejcjbratad phentUL JJertjiwia 

- 1/1 y- f 

J In the House of Commons on Tuesday, the Secretary 
<flf State for War was asked ** whether he .was awslre that 
the Arvtiy Medical Department and the entire medrtaf pro- 
fession In this country were muinl) dependent on foreign 
manufacturers for the Supply of tubes for X*ray examin- 
ations # * in reply Mr Haldane said -r*“ The X^ray tubes 
required fpr military hospitals are purchased from con- 
tractors in this country who obtain manv of thtlr supplies 
from Continental manufacturers The few glass-blowers 
vjt this country who make X-r«y tubes are unable at the* 
present time to produce tubes m sufficient number to meet 
the demand or to equal In quality and price those manu- 
factured abroad ” 

Th** Royal Aeademj of Sciences of Turin has announced 
the conditions under which the Vallauri prizes wiU be 
awarded One prize pf 28,000 francs Is offered to the 
Italian or foreign man of science who, between January 1, 
1907, and December 31, iq 10, publishes the most important 
work in the domain of the physical sciences, using the 
expression tn the widest sense 

Dn H M Birdwood whose death on February 21 
Kfe been received "with regret, followed the example of his 
brother, Sir George Birdwood by using his botanical and 
horticultural Interests for the public benefit while officially 
Connected with India He was the author of a 0 Cata- 
logue of the Flora of Matheran and Mahableshwar,** two 
Of the Bombay hill stations, and was a syndic of the 
Bombay University 

An article In the Timer of February 22 urges that the 
Explosives Research Committee Is culpably responsible for 
the violent explosion at Woolwich a few weeks ago The 
explosion totaJly annihilated the magazine In which it 
occurred, wrecked a large number of houses in the vicinity, 
caused minor damages over a wide area, and produced a 
shock which watt felt thirty miles away It is said that 
the research laboratory was improperly used for storing 
large quantities of dangerous compounds which ought not 
to have been near a place where experiments with ex- 
plosives of unknown properties are carried on A letter 
signed “ Scrutator * r in the Times of February 12 states 
that the laboratory contained shells filled with condensed 
pbosphufetted hydroger and a gasometer full of this gas , 
and the article on February 22 asks, “ what has become 
of the two kilograms of iodide of nitrogen the existence 
of which is common knowledge? ” The suggestion that the 
explosion was due to recklessness and negligence in the 
research department at Woolwich is damaging to scientific 
interests, and it is to be hoped that tHe research board 
will afford the information required without delay 

council of the Society of Arts is prepared to award 
tftkfec the terms of the Benjamin Shaw trust, a gold 
medal, or a prize of 20I , \* for any discovery, invention 
or newly-devised method for obviating or materially 
diminishing any risk to life, limb or health, incidental to 
any industrial occupation, and not previously capable of 
being so obviated or diminished bv any known and prac- 
tical^ available means ” Intending competitors should 
s$nd in descriptions of their inventions not later than 
December 3*, 1907, to the secretary of the Society of 
Arts, Adelphl, London, W C 
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Another of the great teachers who have made Germany 
famous as a centre of geographical studies has passed 
a way in the person of Dr Alfred Klrchhoff, who died at 
Leipzig on February 8 at the age of aUty-nlne Only two 
years ago Kirchhoff Was compelled by fading eyesight, 
amid universal regret, to resign the professorship 6f geo- 
graphy at Halle Umversltv, where his fruitful and 
stimulating labours extended over more than* thirty 
years He wrote various educational works, and only 
last year supplied, in association with t Dr S GUnther 
a valuable treatise on geographical education to 
Baumeister’s " Handbuch Her Erziehungs- urtd iUnterrlchts- 
lehre fur hohere Schulen ” His bent lav naturally in the 
direction Of regional geography, which gave full scope 
to the many-sided character of his knowledge, and perhaps 
one of his greatest services was as editor (among other 
important works) of the senes entitled 41 Forschungen -zur 
deutschen Landes- und Volkskunde, ” Which has now 
reached fts sixteenth volume Some of his studies on the 
relations between man and his environment attracted wide 
attention, and were published m a collected volume, which 
only last rear was made available to Fnglish readers in 
Routledge’s “ Universal Librarv ” 

Tfht Association of Italian Manufacturers has issued 
particulars of an international eompftition for prizes to 
be awarded for the prevention of accidents in factories 
Applications must bo made before June 30 iqoS to the 
association 6i Foro Bonaparte, Milan 1 he nature and 
value of the prizes offered are as follow — f 1 > \ gold 
medal and 8000 lire (320I ) for u system to eliminate the 
danger of a contact (of whatever resistance) bt tween the 
primary and secondary circuit of alternate-current trans- 
formers and their respective lines (2) A gold medal and 
1000 lire for a hand-crane or winch so constructed that 
without sensibly reducing the efficienc} or speed of lower- 
ing, as compared to ordinarj types, an> danger due tn 
the rotation of the handles by the descending load is 
avoided Means must be provided to prevent the rotation 
of the handles during the descent of the load With each 
system competing for the prize in apparatus must be sup- 
plied which will enable it to be submitted to practical tests 

English geologists lament the death, on Februan is, 
of a well-known amateur Miss Caroline Blrley Miss 
Birley was born in Manchester m 1851, and became 
interested in geologual studies at an early age She 

travelled extensively in search of fossils and minerals and 
made a large collection, whhh wis placed at the df&posal 
of all to whom it cquld be of use for purposes of research 
Her more important fossils were Cretaceous Invertebrata 
from Faxe Denmark Pliocene shells from Bordighera 
and Pliocene shells m nodules from the Mekran coast, 

Baluchistan Her collection of minerals included some 

fine zeolites obtained from the Faerde Islands All lh« 
specimens desired by the British Museum are bequeathed 
to the nation, while the' residue of the collection is gmn 
to the Manchester Museum Though herself t diligent 
and accomplished student, MUs Birley rarely published 
any notes of her work , but an Interesting account of the 
Chalk section at Faxe from her pen prefaces Dr Henrv 
Woodward’s paper on Faxe fossils m the Gcoloi*ual 
iVfrtguwrte for November, 1901 , Miss Birley attended dl the 
meetings of the British Association from 1887 onw irds, 
and she was also an active member of the Geologists’ 

Association The president of the Geological Sock tv and 
the keeper of geology in the British Museum were present 
among a large circle oC friends at her funt ral, which took 
plac* at Lmgfield, Surrey 
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\ kbcent article distributed b\ the Decimal Association 
again directs attention to the advantages to a coyrntn of 
the introduction of the metric system of weights, measures, 
and coinage Not the least of these advantages would 
the saving of turn to business men and workers of all 
kinds To rhildren at school the saving of lime would be 
still greater, and this has been estimated with some exact- 
ness from figures provided by schoolmasters and others 
Hie association states that the saving in educational time 
In the exclusive adoption of metric measures would be 
nbout 200 hours per child If coinage also were dev 1 
mnlised, the saving would bt menaced to about 350 hours 
Tint i*» the association savs about 200 million hours a 
viar for ever of schoolchildrens time could be saved bv 
i reform which, it is estimated, would cost adults on th© 
average about tlu equivalent of a day’s work (adding the 
needed mental exertion to the cost of new weights, metre* 
sluks, and gauges) The Decimal Association »asks for 
tegtslition to bring about the improvement advocated, but 
m the meantime good work is being done, and an in- 
creasing amount of attention is paid to teaching children 
at school the simplicity of the inter-ri lation of the various 
metric measures It is inti resting in this connection to 
notice that one of the earln st Parliamentary Bills on the 
list this session is Mr B S Straus’s Weights and 
Measures (Metric System) Bill which is receiving strong 
support The Bill proposes that from April i t iqjo, all the 
present British weights and measures shnll be replated by 
those of the metric system, and that Parhament shall order 
the Imperial standards to be altered and issued officially 
as metric standards I hi Bill will make it compulsorv 
(hut every contract or sale shall be by the new standard 
kilogram and metre In order to introduce (he new system 
easily ( the Bill irnnges that local authorities* shall provide 
local standards at least a year before the Act comes into 
operation I he metric systi m is one of the subjects to 
be discussed at the Colonial Conference to be held m 
I ondon m April 

An obituary notice of Colonel Mannheim is contributed 
bv Dr J Reveille to the Revue g&ntrah dc$ Sctmrrs (or 
January 30, and may be read with interest side bv side 
with 1 similar notice of Lieut -General De Tilly in the 
Brussels Bulletin dc la CUtsse des Sciences, 1906, p 10, I 
by M P Mansion Colonel Mannheim, who was pro- 
fessor in the Prole Poly technique devoted his attention, 
m the first place, to theories of transformation in geo- 
metry and his work is noticeable for the prominence 
given to metric as opposed to projective methods Under 
the title of “ ktnematicai geometry,” he developed a large 
and interesting field of study in connection with the dis- 
placements of bodies possessing two degrtes of freedom 
In this case the trajectory of any point of the system 
consists, not of a straight line, but of a surface and the 
properties of these surfaces were studied by Mannheim 
up to the third order of infinitesimals They lead to proper- 
ties analogous l0 those relating to focal lines m optics an 
application whuh Mannheim was not tardy in using, and 
his work also contains interesting applications to the 
properties of deformable surfaces, theories t>f contact of 
the third order and other problems In infinitesimal geo- 
metry Lieut -General IV 1 1II5 who for some time Was 
professor, and later director, of the Belgian Military 
College, was author of a large number of works on 
geometry and mechanics. At the age of twentv-three he 
published his " ReckprChes sur les laments d* G^omdtrie,” 
and eight VeArs liter he published an essay on the 
mechanics of non-EucUdean space He too seems to have 
NO 1948, VOL. 75J 


been attracted by metric rather than projective geometry, 
for in his “ Essai de Gdomltrle analvtique gfn^rale '* 6f 
189a, he showed that nil geometry ultimately reduced to 
a single relation between «-+-%, points for space of n 
dimensions He also wrote papers on ballistics, and was 
an authority on educational matters * 

Owing to Inquiries regarding the cultivation of ramie in 
Jamaica, information on the subject, extracted from several 
sources, was reprinted m the December (1906) number of 
the Bulletin of the Department of Agriculture Mention 
is also made of a new decorticating machine, manufactured 
in Germany by Boeken and Co , of Duren, that is portable 
and low priced 

In the first number of this year's volume pf the Kew 
Bulh txn, Mr T A Sprague discusses the synonymy of 
the Chilian genus Trtcuspidana, defining two species, and 
Mr C H Wright furnishes a c/atu* for the identification 
of the Chinese species of Fuocaulon Mr G Masse* 

contributes an account of the heterceciou* uredme fungus, 
Lalyptospota Ooeppcrtiana that grows on species of 
\ aicimuvn and transfers to fir tins, constituting a pest 
more particularly of the silver fir, t ^peettnata A 
note on ramie respecting the experience of Hr* association 
for producing the fibre in Tirhut, Bengal, is useful as 
indicating that there an considerable difficulties in the 
matter of doing so at a remunerative cost A hat pf 

plants suitable for gardens in the warmer parts of tne 
United Kingdom is supplied in the miscellaneous notes 

Among the summaries of recent research contained in 
Saence Progress, not unv wre more useful than those 

which collate allied facts obtained bv workers in different 
sciences Prof J R Green lontributes an article of this 
nature on protein hydrolysis to the current number 

(January), in which he indicates how Cohnhelm discovered 
in animals an enzyme or more correctly a group 1 of 
enzyme s th tt he called erepsin as distinguished from 
tr\psin while independently Vines hod arrived at the 
conclusion that the so-called trypsin in plants is composed 
of two enzvmes acting ut different stages As to the 

identity of the proteases in animal* and plants, it can onlv 
be said that arguments tending in this direction mav be 
adduced Another botanical summary concerned with 
recent investigations on the fungi is written bv Miss A 
l orram-Smiih, and a note on double m plant* 

is communicated by Miss E N ThomaV£g|y 

Tjif growth in the North Andaman Island of the timber 
tie* Pterocarpus dalbergiotdcs, known as padauk , is the 
subjeit of an article in the Indian Fotestcr (December 
JO06) bv Mr F H Todd the vegetative formation* of 
thi island consist of a belt of mangrove or littoral ever- 
green forest, above which the padauk forest rises to an 
elevation of 300 feet, when dense evergreen forest takes 
Its place It is probable that a sheltered aspect is the 
thief factor regulating the limits of the padauk *bne 
\A ith regard to thi rich red colour that characterise* the 
most valuable timber, a* it ha* been observed in trees 
of large girth and in d*ad or (tying trees the author 
suggests that probablv the colour deepens as the tree 
approaches maturity or decay In the same number Sir 
Dietrich Brandis, referring td the identification of certain 
spruces growing in Sikkim, Chupibi, and Bhutan, re- 
marks upon the anatomy of the leaves a* a distinguishing 
feature, white leaving the determination to forester* on 
the spot 
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Part L of voi xxvii of the Transactions of the South 
Afrlfcan Philosophical Society U devoted to the description 
by tec R* Bergh, of Copenhagen, of a oolloction of South 
African opisthobranchiate molluscs Hitherto the known 
South African representatives of this group have been very 
few, but Mr Bergh has been able to describe quite a 
number of new species, many referable to the genus 
Aplyiia Owing largely to the Influence of currents, there 
Is a marked difference between the marine faunas of the 
west and east sides of the Cape Peninsula, the latter 
having a more tropical Indian character Still however, 
Ijfypical forms of nudibranch* do occur on the west side 
Th« collection is due to the energy of Dr Gilchrist, after 
whom one of the species of Aplysia is named 

\^E have received copies of three papers dealing with 
injurious Insects recently issued bv the U S Department 
of Agriculture In the first of these, forming T armors’ 

Bulletin No 275, Mr L O Howard discusses the gipsv- 
rrtoth (Portheltia dtspar) and the means bv yvhich it can 
best be kept under control This moth we may remind 
our readers, is a Furopean species accidentally introduced 
into Massachusetts Some forty years ago, since which 

date it has spread to Rhode I si end and parts of New 
Hampshire Connecticut, and Maim Tor c long time 
Massachusetts was left to fight the battle against the in- 
vader alone, but the Federal Government has at length 
recogpised its duty of contributing to the expenses of the 
campaign Of the other two papers forming parts i and 
w of Bulletin No tn of the Bureau of Entomology one 

is devoted to the hibernation and deyelopment of the 

cotton-boll weey if and the other to its allv the strawberry 
weevil It has been stated that the best method of de 
stroving the first-named species is by burning or grazing 
off the cotton stalks in early autumn, so as to reduce by 
starvation the numbers which hibern ite As a large per- 
centage die during hibernation this plan Is obviously much 
more efficacious than are attempts at destruction in spring 
The strawberry, weevil in 1005 inflicted damage on crops 
in Texas averaging about 12 5 per cent 

Or all the statistical reports annually published in the 
volume on the mineral resources of thp United States, 
issued by the U S Geological Survey, none is of greater 
interest than that dealing with the production of precious 
stones, ami the report for 1905, an advance copv of which 
we have received from the author, Dr George F Kunz 
well maintains the high standard set bv preceding reports 
It deals not only with the production of precious stones 
in the United States but also with the occurrence and 
production of precious stones in other parts of the world 
In the United States the year 190s was a memorable one, 
as it marked a record for the importation of precious 
stones of every variety The value of diamonds and other 
precious stones amounted to litth short of 7,000,000/ , 
while the value of the production of precious stones in the 
Lnited States was 65,250/ The discovery of utahlite, a 
green varlscite (aluminium phosphate), a translucent green 
stone used as a gem, at a m w locality, forty miles south- 
west of Salt Lake City, promises to furnish a quantitv 
of this peculiarly American stone that mav be used in 
setm-bafi bark jewellery In the mining of tourmaline, 
beryl, topaz, kunwte, and other stones peculiar to the 
southern counties of California some wonderful crystals 
of rose-coloured beryl Implanted on felspar and many fine 
crystals of red and green tourmaline are found, and in 
connection with them occur manv specimens of great 
mineralogical interest* The region bid* fair to excel that 
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of the Ural, which for more than half a century has led 
the world in such products A novel departure has been 
the cutting of the chrysoprase found at Visalia, Cali- 
fornia, in its brown matrix, which forms a pleasing con- 
trast to the green colour of the gem The emerald is still 
the stone most prized, and at no time has it received so 
high appreciation in price Within the last two years 
there has been immense improvement in lapidary work 
in the United States in every variety of stone There has 
been especial preference for many of the larger stones 
and never before have aquamarines, tourmalines, and 
ami thysts been sold in such profusion 

In the Bulletin dt la Classe des Science* (Brussels) 
M P De Heen publishes a photograph, taken in the Place 
hanit Lambert during a thunderstorm, showing remark- 
able luminous effects emanating from each of the electric 
arc lamps at the inslant of a flash of lightning These 
effects consist partly of bands of light passing from the 
lamps to the ground, which the author thinks mav be 
caused by conduction currents, but m addition they include 
tw'o luminous filaments emanating from each lamp, one 
forming a closed curve and the other curling round at its 
e\tr< mity in the form of a lasso M De Heen expresses 
thi opinion that these effects have their seat in the ether 
and cannot be lccounled for bv any corpuscular (or chc 
tron) theory of electricity, but whatever may be said on 
this point, the discharges in question uppe lr to be well 
worth careful study 

In the British Journal of Photography for iebruarv 15 
there is an article entitled “ British PUtes tn Germany “ 
in which the wrtttr refers to the great outcry against the 
increasing imports of English phtfs into Germany ihe 
reader will gather some ide 1 of this great invasion of 
British-made plates from the following statistics (in kilos ) 
which are given — 

1903 190-1 1905 1906 

q6qo 23,300 38,700 83,000 

The above figures show that, as the writer states, “in 
open markets the British drv plate has held its own 
against all comers, and has now shown its capability of 
disturbing the ranks of mmuhdurers in a country where 
home production is favoured and foreign competition handi- 
capped by a tariff ” Ihe tremendous increase front the 
year 1905 to iqoO has been referred to in a German photo- 
graphic journal as 1 gpfnhrvoll tur die deutsciv Industrie ” 
md German plate makers are now taking a serious view 
of the situation The writer tells us that the erv is raised 
of German-made glus^ for the German plate maker, be 
cause at the present turn the latter has to import his 
glass from Belgium or Great Britain and “ to pay on it 
pretty nearly as much duty ts is paid by the importer of 
the bnglish plates ’ A practical illustration of the situ- 
ition is summed up b\ the writer, who narrates that when 
paying a visit to a hrge German polytechnic, In the in 
strut non rooms he found students being shown the making 
of positive transparent s on “Thomas’s” plates and of 
carbon prints on * Autotv pe M tissue 

1 HP recent public inqutiv at Dunfermline with referrmi 
to the death of a miner by an electric shock enured in 
a haul lge ropi being made alive, directs attention to the 
very unsatisfactory *>taU of affairs which still exists in 
a large proportion of our collieries It is lamentable that 
the present calamity and many previous cases were dui to 
the fact that men who have not been technically trained in 
ekctncal work arc placed in charge of electrical machinery 
and although they may be quite practical engineers from 
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mining and ordinary machinery points of view, are not 
fitted to examine and overhaul electrical plant The ques- 
tion arise# as to what constitutes a il competent person ” 
within the meaning of the Mines Att (Rule u) f and the 
sooner this Is made quite clear and insisted upon the better 
it will be for all concerned m electrical mining work In 
the present case, the engineer of the collier) and the 44 over- 
man ’* were entrusted With the machinery in question, and 
the evidence proves clearlv that they were only expected 
to see that outside and surface ^connections were alt right, 
and also to open up switch boxes, but any internal faults 
and so on were not considered to be within their re- 
sponsibility Colliery managers must be made to realise 
that technically trained men should be employed to under- 
take electrical work in the colliery, and untd they do so 
accidents are bound to occur — the onh wonder being that 
they are not more frequent v 

Prof R W Wood has sent us a description of a 
senes of Interesting experiments he has made in the 
direction of the optical intensification of paintings One 
of the difficulties an artist has to contend with in depicting 
scenes in which great contrasts of luminosity occur is the 
narrow range of luminosity obtainable on canvas with 
pigments Aubert states that the whitest paper is but 
fifty-seven tirries as luminous as the blackest and this 
probab!\ represents about the range obtainable in paint- 
ings The problem is, therefore how to produce a strong 
illumination on all high lights of the picture and a feeble 
illumination on all the shadows Prof Wood has obtained 
good results by taking a photograph of t|>e painting on 
an orthochrnmatic plate, prefirably a red sensitive plate 
with a suitable rav filter \ lantern-slide is then made 


the gold resistance thermotoetdr, whilst M* 6 iMak bftftf' 
made a detailed Investigation of the hydrogen* tharthwieter 
as a means of measuring law temperatures. * , 1 ' 

The transformation, which wai first observed bjr Lafks- 
mand In 1870, of orthorhombic sulphur, dissolved 1 In parborr 
disulphide, into a less soluble amorphous v^rjet^ itader*- 
the influence of light, forms the sub}bct of a paper b/ 
Mr Cm A Rankin m the Journal of f*byjnrd 2 Chemfatrtf 
(vol xi , No 1) The transformation Is brought about 
bv the violet and ultfa-violet rays, ftnd^ Is reversible, the* 
conversion of the amorphous form Into the prihofhombiC^ 
crvstallme variety taking plater when It tp kept to dark* 
ness The presence of ammonia or hydrogen Sulphide 
accelerates the latter change and tends to prevent pre- 
cipitation from a Carbon disulphide solution even in bright 
sunlight Conditions of equilibrium depending on the 
intensity of the light can bo established between the two 
forms of sulphur present in solution at 0 constant 
temperature 

y 

A second edition of Mr, Mervyn O Gorman's 44 Motor 
Pocket Book ” has been published b> ♦fessrs. A Constable 
and Co , Ltd The book has been revised and enlarged, 
and its price is 7 s Qd neb $ $£ 

The writer of (he article on the “ Treatment of Cancer 0 
in Nature of December ao, 1906, writes to say that he 
was in error in believing that the injection* ^f pan- 
creatic enzymes have to be made in the neighbourhood of 
the growth (January io, p 247) He understands that 
this is not the case, so an objection he raised tp the trypsin 
treatment is removed 


from the negative and the picture projected in a dark 
room, not on a white smen but on the original paint- 
ing Any desired effect can be secured by local reduction 
or intensification of the negative or hntern-slide If the 
negutive itself is projected upon the painting % most 
curious effect is obtained The contrast is lessened, ^and 
if the negative is a dense one the contrast may be almost 
destroyed, making the painting appear a flat wash of 
chocolate In taking the negate e care must be taken to 
have the painting vertical and the camera lens directly 
in front of the centre of the picture If after looking for 
a few minute* at a painting illuminated in the way de- 
scribed the luntern-sllde is removed and a uniform 
illumination allowed to fall on the picture, it appear* as 
if it had not been dusted for ten years , the sunlight 
leavis it, and everything looks flat Prof Wood finds 
that the effects are vrty different according to whether the 
negative 1* taken on an ordinary or an orthochroma tic 
plate especially if there is much blue in the painting He 
thinks too, that if the values are correct in the original 
painting they will hold under the graded illumination pro- 
duced by the lantem-tdtde , U they ire not right, tht errors 

will be glaringly magnified 
* 

No 95 of the Communication* from the Physical Labor- 
atory of the University of I eyden contains an account of 
a series of investigations on the measurement of very low 
temperature* carried out under the superintendence* of 
Dr Kamerlingh Onnes, the director of the laboratory 
Mr £ A. Crommelln ha* compared the readings obtamed 
by ^ thermoelement of constantin-steel with those given 
b\ the hydrogen thermometer Mr J Clay has measured 
tM? coefficient ^expansion of Jena glass and of platinum 
between +16 0 CL and -182° C\ tJ and compared the 
platinum resistance thermometer with the hydrogen and 
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Astronomical Occurrences rN March — 
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lib 42m Minimum of Algol (3 Persri) 

14b Mercury at greatest elongation, i8° 9' E 
8h 31m Minimum of Algol ($ Pertei) 
lifu 26m Conjunction of Mai* with the moon, 
Marr3°l3'S 

Venus. Illuminated portion of dlsc*=o < 6$9' 

3h Conjunction of Vesta with the moon, Vesta, 
o° 7' N 

6h Sun enters Aries, Spring commences. 

7h 16m v to 8b* 30m Moon occults x l Orionis, 

iah^om^to 13b. 25m MbSlrtrccults X 4 Orioids, 
mag 4 8) 

x6b. 38m Conjunction of Jupiter with ihfr moon, 
Jupiter a # 32' N ' 

ion 14m Minimum of Algol (0 Persel) 

f(«Pa 


7b 3m Minimum of Algo] 
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A New Form of Ccelostat Pklescopk — One of the 
chief difficulties encountered in the work of the Mount 
Wilson Solar Observatory ha* been the deformation and 
poor definition of the suo\ image, caused by the distortion 
of the mirrors and by the unsteadiness of the heated 
atmosphere through which the horizontally projected 
beams have to pass when reflected from the cceJOBtftt to 
the spectrohehogtaph or spectrograph 
Prof Hate now proposes to obviate some pf the dimcul- 
ties by having the whole instrument vertical, and in No* 1, 
vol xxv (January), of the Astrophyucal Journal ha de- 
scribes and illustrates the form of the proposed inetnfi- 
ment The ccelostat mirror (diameter 17 inche*) la to be 
mounted on ft steel toW$r some 60 feet high in a 
manner that It can be moved to follow the sun without 
disturbing its adjustment* A second mirror, elllptfcaL 1st 
form, will again reflect tha beam on to a ia-incn object- 
glass (*o feet focal' length) mounted d^ectly below it, and 
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itUs Mti foeUv tWe hhage pn to the slit of the 30-feet 
•pOptroh«Jiojgr*ph or that of the t-ittrow spectrograph , 
bPth fh^sc instruments will be underground, end will there- 
fore be preserved at a fakiy even temperature 
To prevent its distortion, each mirror Is to be 12 inches 
tfrick T 1and yyiH be silvered on both aides, and, if neceaaary, 
heated on- the back by reflected or direct sunlight An 
electric motor will drive the photographic plate across the 
•ecopdary slit of the spectrohihograph, and will by means 
of a vertical shaft impart a synchronous motion to the 
la-Indh Iena f and hence to the sun's image 
The Idttrow spectrograph is to be fftted with an 8-mch 
plana grating, and will be employed in the study of the 
' aojor rotation and in the photography of sun-spot spectra 

Trot Recent Large Group of Suh-arOTS —Another 
large group of sun-spots visible to the naked eye— <rf which 
the folar maximum through which we have just passed 
has furnished an abnormal number— was observed during 
the former half of the present month } 

The first signs of this group appeared on February 6, 
when two small nuclei were seen on the eastern limb 
about 15° south of the equator, and these were followed 
by two similar spots on February 8 On February 9 a 
larger spot brought up the rear of the group, which then 
contained a large number of small Umbrae In London, 



Photograph of tan taken ofa 47m February 11, 1907 

bad weather prevented the daily observation of the develop- 
ment Of the group but on February 11 it was easily visible 
to the naked eye, and was seen to have developed a second 
fairly large spot at its preceding extremity The accom- 
panying reproduction is from a photograph taken at 
oh 4^m on that date, and it may be seen that the pre- 
ceding spot was then the largest in the group and had a 
peculiar kidney-like shape The total affected area was 
then roughly rectangular, with a length of about 115,000 
miles and a breadth of about 55,000 m ^ s Naked-eye 
observations of two groups were possible on February 14 
The larger group formed a striking spectacle on the western 
limb on February 18 but had disappeared from view when 
the sun was observed on the following day 

The Spectroscopic Binary \ Andromeda —From a 
number of spectrograms pf \ Andromeda?, taken with the 
MUls spectrograph, 1897-8-9, a set of elements for the 
orbit M the bjnary has been computed by Mr Bums, of 
the £kk Obfervatpry On comparing these elements with 
thote determined from more recent spectrograms, taken 
with the re-mounted Mills spectrograph, It is seen that 
there are material differences which can only be reason- 
ably accounted for by the supposition that the orbit itself 
ba» been modified The discrepancy. If established, will 
fhfobaWJ hi found to be due 10 a third body in the system 
« ( thl* sigr (Lick Observatory Bulletin, No 103) 
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TUB GROWTH OF MltRO-ORGANlS MS 1 
'T'HIS author, early in the past year, began to make cx 
*- penmen is on the ongm-of-life question, with various 

sahne solutions containing ammoniac al salts After a tune 
he found the best results were to be obtained with one or 
other of two solutions, one of which contained smpll 
uantitles of sodium silicate, ammonium phosphate, and 
llute phosphoric a°id in distilled water/ and the other a 
simple solution of sodium silicate with liquor fern per* 
mtratifl In distilled water It was found, also, that with 
the uae- of these saline solutions exposure of the experi- 
mental Vessels to diffuse daylight, with even a mean 
temperature of only 6o° F to 05® V , favoured the appear- 
ance of microorganisms quite as much as, or even more 
than, darkness associated with an incubator temperature 
of 95 0 F 

1 he solution* were placed in previously superheated 

tubes, which, after being hermetically sealed, were heated 
again in a calcium chloride bath to 239° F (115° C ), 
248° F , 257° F* or 26 0° F (130* C ), for ten to twenty 
minutes. In all these tubes, after the process of heating, 
a small deposit, either of silica alone or of silicate of 
iron, was thrown down The tubes were subsequently ex- 
posed pither to diffuse daylight or else in the incubator, 

and mostly for periods varying from five weeks to four 

months When opened, the tubes were found to contain 
in varying abundann , one or more kinds of micro- 
organisms, photographs of which were shown 

One point of much interest in connection with these 

experiments w the fact that no carbon was ostensibly 
contained m the solutions, though iG dose chemical all\ 
silicon, was always present 

It had previously been determined that such solutions 
proved excellent nourishing media for the growth of micro- 
organisms, and this fact led to trials whether any evidence 
was to be obtained tending to show that such solutions 
lould also actually engender living units On examination 
of the contents of the tubes after their prolonged periods 
of exposure to light or in the incubator the organisms were 
alwa>s found, after careful searih on or within the sub- 
stance of the flakes of silica, while the fluid above re- 
mained perfectly dear 

Many organic compounds have been discovered b\ 
chemists m which siliion wholly or in part replaces carbon, 
and it is contended that there is good prtmA fact* evidence 
from these experiments tending to show that silicon is 
tapable of entering into the composition of protoplasm itself 
— that is, wholly or in part taking the place of carbon 

In regard to the major question, concerning the origin 
of life itself, the facts to be borne in mind are these — 
If i fow hours after the hoitmg of the tube 9 one or more 
of them be opened as “ control ” experiments and the sedi- 
ment carefully examined, no organisms of any kind are 
to be found, but, after suitable periods of exposure 
organisms may be found, in more or less abundance in 
the sediment taken from other similar tubes Here, then, 
is evidence that the organisms are living , they havp 
appeared and multiplied within sealed tubes, though at 
earlier dates none is to be found , 

Then again, It is important to bear in mind (1) that, 
apart from “ spores " of bacilli, no micro-organisms can 
resist an exposure of two or three minutes In boiling water 
this being lethal for bacteria vibnones, micrococci, toruke 
and moulds, and (2) that alt ordinary spores of bacilli are 
killed by a similar exposure for a minute or two to 115 0 C 
(*39° F ) 

It is concluded therefore, that ^the bacteria, bacilli 
vfbrlones, micrococci torulae, and moulds which have 
been taken from hermetically-sealed tubes previously heated 
to 1 1 5 0 0 iao° C, 125° C, and 130® C for ten to 
twenty minutes must have been engendered dc novo within 
these vessels 

The organisms that arise de novo are presumed bv thi 
author to assume well-known forms, for precisely the same 
reason that the various representatives of the cryst dime 
world when they originate, invariably fall into their own 
specific shapes and with surfaces always inclined to one 
1 "On ih« dt-novo Onfln of Bacteria, Bacilli Vibnone?. Micrococci, 
Torut® and MovWa in cer**in pravlou^y euptrbeaud Saline Sjdution* 
r onialned wttMn hermetically sealed Tubei By Dr H _ C harlton 
Butian FRS. Read before the Royal Medical end Cbirurfkal 
Society on January a* 
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another at angles that never vary for each particular 
spf*cit s of crystal I he forms in eaih set of cases — in 
organisms and m crystals alike — may be regarded as the 
ntcessary resultants of the moletmlar constitution of their 
imrtal units in the particular media and surroundings in 
which they occur 


PROPERTIES Ob ALLOYS 1 

'T'Hb research described In the report was carried out by 
^ the authors with the cooperation of the Broughton 
Copper Co , Manchester, and the British Aluminium Co , 


chiefly those very nch in copper At this ftpd of the 
series the litnit of serviceable alloy* must be placed at 
ii per cent At the other end Of the series the limit vs 
even smaller Among the specifically light alloys rich m 
aluminium the limit is probably not higher than 4 per 
| cent of copper Between n per cent and 96 per cent* of 
1 aluminium (exclusive) the alloys do not gppear $0 be of 
any practical promise - 

(b) But if the range of servh cable alloys is narrow, their 
quality is certainly high in several instances This state- 
ment holds for certain of the *>ch copper alloys contain- 
ing between 7 per cervf and 10 per cent qf aluminium 
It is not going too far to say that In certain respects the 



Rolled Afutr pn longed annealing 



After a abort annealing Querched from 900* C ift Water 


Structures of «n tlloy cont*!n!n| { s ^^ pw “ nt ® r SSSSIluin. 
Magnification *50 duroetara 


Milton, who furnished respectively the best commercial 
copper and aluminium for making the alloys, undertook 
the roiling and drawing of the materials, and made special 
tastings where necessary 

The salient points of the report are stated as follows *- 
(b) The number of allots that ha\c l>een found of any 
iijpustrial and technical promise is small Such alloys arc 

3 *'■ 

^jAVtracr of tbW B%hth Report to ih« Allot n Research Committee On 
Jlhdj^operties of Alloys of Aluminium and Copper By Prof H C H Car 
Hnter and Mr C A r Edward*, of the National Physical Laboratory 
Read at the Institution of Mechanical Engineers on January iB 
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best of them equal, and even surpass, high-quality steels 
of the same general character 

the following summary refers only to the rich copper 
alloys — 

(f) f our features of the results of the tensile stress tests 
of outstanding Interest ment a special comment 
(1) In view of the doubt which exists at the present 
time as to whether copper and its alloys possess tyue 
yield-points, it is important to record that from oi per 
cent to q per cent of aluminium the alloys possess dearly 
marked VMd-polnts 
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U) ft has been recently shown by Messrs Stanton and 
Balrofovy (Proceedings of the Institution of Civil Engineers. 
1906) that the primitive yield-point of a rolled or foiled 
Steel 19 usually an artificial figure, and is due to a sttfin 
mg caused by this mechanical treatment Such is not the 
case with these alloys Their primitive yield-point is the 
true one 

(3) The ductilities (considered as a product of the per-, 
centage elongation and reduction of area) of alloys con* 
taming from o i per cent to 7 35 per cent of aluminium 
are very high and practically constant, even although the 
tenacity increases markedly with rise of aluminium 

(4) The tenacity and ductility of the widely-known 
“aluminium bronze M or “gold, containing 10 per cent 
of aluminium, have been found to be as good In the 
form of small chill castings as in the rolled bar , where 
an So per cent reduction of area of the original ingot has 
been effected So far as the authors have been able to 
learn, this result has no parallel At their request, there- 
fore, independent tests were instituted at the Broughton 
Copper Works, and these have confirmed the above result 
which may have important practical conseqmnces 

(d) fhe research has brought to light sevr ral striking 
instances Of the profound influence of a small quantity of 
aluminium upon copper, notably in the tension ttsts, but 
especially in the torsion and electrical conductivity experi- 
ments One-tenth of x per cent raises the ingle of twist 
of copper in torsion go per c* nt , it lowers the electrical 
conductivity 23 pi r Cent 

(c) I he behaviour In torsional stroes of the alloys con- 
taining from 01 per cent to 73s per cent of aluminium 
is one of the outstanding features or the report 

(/) The alloys containing from 5 per cent to 10 per 
cent of aluminium have come well out pf the dynamic 
stress te*tsf The particular merit of alloys Nos 9 and 13 
when tested in alternating stress is the close approximation 
of the maximum stress under which they will bear an 
^unlimited number of reversals to the stress at the elastic 
limit as determined in a tensile test In this respect they 
are marktdly superior to the tron attd steel specimens 
hitherto investigated 

Alloys Nos 6, 9, and 13 stood up well when repeated^ 
stressed beyond the yield-point in Arnold’s test In fact 
Prof Arnold has informed the authors that “ Alloy No 9 
constitutes a record in its capacity of resisting ahernu 
tions * 

(g) At about 15 per cent of aluminium th< alloys arc 
entitled to rank with quenched steels in hardness Thus 
the hardness number of No 17 (1*4 5^ per cent) in th. 
east state (untreated) is 539, which is about that of a 
045 P* r carbon steel qupnehed in water at ao° C 

(68® 1 )* and is only slightly lower than that of a o 66 per 
cent carbon steel similarly treated 

(Ji) In the corrosion tests, which were purposely made 
as severe ur possible allov* containing from 1 per cent to 
10 per rent of aluminium have shown themselves to be 
prai tic'dh incorrodible bv sea-water, whether alone or 
bolted to a plate of mild steel In these tests the\ 
showed themselves superior both to Munti metal and 
naval brass, which corroded appreciably In lap water 
of medium temporary hardness the positions Were pxactH 
reversed 

(k) In v|ew of the discussion in the previous report as 
to the trustworthiness of temperatuies measured with a 
protected thermo-juni tion, the exact influence of rhp jack* t 
(a fire-clay tube i/ibth inch in thieknessj between temperi- 
tures of about 1100° C and 5^0° ( (2012° F and 
1022° F ) has been determined It has been found to 
cause a lowering of not more than 3 0 C (^4 F) at the 
higher, and q° C (|6° 3 F ) nt the lower temperature md 
above 8oo° C (1473® F) comes within the experimental 
errors* and uncertainties of the method 

(/) Finally, a special comment must be made on the 
truly Extraordinary similarity in phvsical and mechanical 
qualities between alloy No 13, which consists of 9006 per 
cent of copper +9*90 per cent of aluminium, and Swedish 
Bessemer rolled steel of about 03s per rent of carbon 
<mtl thirty-efght tons per square imh ultimate tensile 
stress 
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l PROPOSED lUilhRSATIOML ATTACK 0\ 
THh SIDEREAL PROBLEM 

T \ a brochure 1 written by Prof J C Kapteyn, of the 
■*" Groningen Xstronomual Laboratory, the author out- 
lines the chief points ot a \cry comprehensive attack 
which he proposes should be made as soon as possible, 
on the mam problems concerning the structure of the 
sidereal universe 

Whilst the ‘ Carte du CielJ“ parts of which are now 
approaching completion, gives us the relative projected 
positions of all the stms down to the eleventh mtgnitude 
and will, by duplication after a number of years, afford 
material for the accurate determination of proper motions, 
it leaves untouched the extremely important question as 
to tho distribution of different stellar types in actual space 
Prof Kapte>n proposes to supplement this enormous work 
b\ the preparation of a Durchinusterung which shall con 
tain all the nectssan data for a preliminary discussion of 
thp structure of the universe In fact he proposes that 
in the same way that the geological has supplemented the 
geographical study of the earth, so shall an astrological 
supplement our asirogi aphical study of (he heavens, but 
it is obvious that to attempt a scheme like thfs for th< 
whole of the heavens at once would be to court failure 
I he plan would probably die of senile decay ere it showed 
sufficient results to have justified its existence For this 
reason, and acting on the advice of eminent aslronomeis 
who favour the idea of such a survey, Prof Kapteyn 
limits his proposals to a number of sclccicd arc is of the 
sh\ This would reduce the work mum ns. 1} and would 
probably lead to a first approximation of the truths which 
it is hoped to educe 

i he general scheme is based on the method of * g mg- 
ing ” as carried out bj lb* ficrschels, only that now in 
stead of considering simply the numbers of st irs, everv 
use pi tainable fact in regard to the objects studied must 
be considered The chief dxla to be obtained as enumer 
ated by the proposer of the scheme, are visual magni- 
tudes photographic magnitudes, spectral t)pis astro- 
nomical proper motions, r idial vtloiilic*, ind parallax* s 
to which list he adds the determination of the imount of 
light received from different parts of the sk>, ns bung a 
subject Of great impotlancc to the problem under con 
side ration 

Vs Prof Kapte>n points out, tlure are already sufficient 
data for the brighter stars, partially excepting parallax 
and photographic magnitudes, to allow of a fairly thorough 
statistical treatment, but much of this data needs a gre it 
amount of arrangement and < lasslfication ere it um lie 
included in a homogeneous attack fhe groat need in 
such an Inquiry as that proposed is the inti rnational studv 
of the fatnter stars Work already completed or now in 
hand, will take us down to the seventh or eighth magm 
tude for mO$t of the elements named, but it is self-evident 
that, in any ait* nipt to solvt the riddh oi sidereal strm 
ture, the Milky Way is un all important feature, and 
therefore, far fainter m igmtudes than this must be in- 
cluded 

Put into its briefest form the scope of Prof Kaptevn’s 
proposals is 1 I or 306 areas regularlv distributed over 
the sky and for another less extensive senes of particu 
lath interesting regions, to obtain astronomical data of 
even kind for stars down to such faintness as it will bt 
possible to get in a rnsonable time ” The 206 are is fint 
named conic under the designation of “the system if h 
plan 1 ’ and are egam divided into two classes, the first of 
winch would comprise 118, and the second eightv-eighi 
areis Fhest ire so arranged that the first class might b* 
computed independ. ntl\ of the second nnd would furnish 
sufficient d it 1 for a first approximation Then if time 
were evidence that this could be executed in n isoinbb 
time the second class might be Intercalated without int< 1 
fering with the other except to provide further data which 
would in all probability enhance the value of the find 

1 Plan of Selected Arena By Prof J C Kaptcjn (Cromnge 
1906 
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results to an extent incommensurable with the extra labour 
involved 

The 206 areas would include 400 square degrees of the 
sky, and this full scheme would entail the following 
labour*, —the determination of the rough positions and 
*,harph dehm d photographic magnitudes of some 300,000 
stars , visual magnitudes for the same 200,000 , the deter- 
mination of the accurate proper motions, to within o* 01 
in each coordinate, of some twenty thousand of these 
objects For the same twenty thousand, parallaxes are 
necessary, and for as many of them as is possible the 
class of spectrum and the radial velocities must be deter- 
mined Finally, the determination of the total amount of 
light received from different parts of the sky would com- 
plete a set of homogeneous data from which undreamt-of 
additions to our knowledge of the sidereal universe might 
accrue 

In addition to this ** Systematic plan, n Prof* Kapteyn, 
after much correspondence and discussion with a number 
of eminent astronomers, has decided on a scheme for the 
elucidation of “ special areas ” This scheme includes 
fort) -MX areus h as those in the Milky Way which 
show Intense variation* of star-density, the rifts and 
branches cuf the Milky Way, and extra -galactic areas where 
nebul® or strong contrasts in star-density are preponderant* 

Many Intereatmg devices to further the plan arc dis- 
cussed by Prof Kapteyn, c g the determination of colour, 
and hence the probable spectrum class, from the com- 
parison of the photographic and visual magnitudes in the 
eases where the star* are so faint that these features cannot 
be determined by the usual methods , again, the deter- 
mination of proper motion® and parallaxes from plates 
exposed a second time after an interval of aome years 
Possibly Prof Wolf's stereo-comparator method of deter- 
mining proper motions would materially curtail the interval 
necessary between the two exposures 

Considering a few details, it Is seen that the scheme 
includes *— (1) 9710 exposures on 2620 plates, in addition 
to the plates for (he determination of the radial vfloclties 
of three or four standards in enrh area (Jt Is intended 
that the bulk of the radial velocities shall, if possible, bt* 
determined by orfc of the wholesale prismatic-camera 
methods such as those proposed by Herr Orbinsky Prof 
E C Pickering, and Prof Comstock ) (2) Visual observ- 

ations of 3034 standard magnitudes, the determination of 
the magnitudes and position* of 200,000 stars, and the 
meridian observations of some 2600 stars for prqper- 
morion standards <3) Hie measuring of nearly million 
images 

Prof Kaptevn, with all his experience, is quite ready, 
should the essential funds be forthcoming, to undertake a 
greater part of the measuring work, and could, at present, 
undertike to perform half his proposed share \ num- 
ber of other wi U-known astronomers, os mav be seen 
from the letters which he publishes at the end of bis 
brochure are definitely and enthusiastically in favour of 
the project, and are willing to grant what aid is in their 
power, so that the ycheme cannot be looked upon as 
immature or as entailing insuperable difficulties 

'Voeepting for the moment that the plan, m its entirety 
is feasible, the possibilities attached to the discussion of 
the results are obviously infinite In some fifty or a 
hundred years the “ Carte du Clel,** if repeated, will 
probably afford n senes of definitive proper motions which 
can then be discussed from the sWereal structure stand- 
point, but of the spectral layers In the visible universe it 
would leave us in almost total ignorance On the ofher 
hand, the results from Prof > Kapteyn** plan Would prob- 
ably afford all the Information attainable by human effort 
of the sidereal strata or groups, or drifts, or a thousand 
and one other features 

A* an earnest of what might accrue from such a dis- 
cu salon, one may cite the remarkable result recently derived 
by Mr Eddington from the analysis of the relatively meagre 
data of the Greenwich-Groombridge proper motions (see 
NAjy*£, No ,1938, p 182, December 20, iqo6), a result 
firaT derived* In qualitative form, by Prof Kapteyn him- 
self from a discussion of ihe Bradley proper motions 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — A t a meeting of members of convocation in 
Magdalen College on February 23, Whic» had 
summoned by the Vice-Chancellor to consider the el^qttbrt 
of a Chancellor of the University, there teosded to be a 
majority in favour of the nomination of Cord CurtOA J - 
Ihe published account* of the common university fund 
for 1906 show that the income for that year w** 6937! , 
and the expenditure 6395/ , of tyhleh sum , was 

j devoted to scientific object* 

Cambridge. — The Smith’s prizes have been awarded for 
the following essays V* Florescence,” G R f Blaftco- 
Whtte, 41 The Systematic Motions Of the Stars,” A> S 
Eddington, “ Ihe Bending of Waves Round a Large 
Opaque Sphere and soma Associated Problems,” J W* 
Nicholson , ** The Variation of the Absorption Bands m 
the Spectrum of a Crystal under the Action of a Magnetic 
Field,” W M Page The names are arranged In alpha- 
betical order The essay on 44 Some Problems on the 
Diffraction of Electric Waves,” by H* J Priestley, Is 
awarded honourable mention 

H R Hassfc has been elected to the Isaac Newton 
studentship, tenable from Apnl 13, 1907* to April 15, 1910 
Ihe student will carry on a course of research in physical 
optics * 

W Spen$ has been elected fellow ut Corpus Christ! 
College, and has also been appointed direRor of natural 
science studies In the college 

Dr Harmer, the superintendent of the Museum of 
Zoology, announces the receipt of a cast of h skeleton of 
Dtprotodon austrahs t presented by Dr EC Stirling, 
b k b director of the South Australian Museum at 
Adelaide* Dr Harmer also records the gift of a valuable 
consignment of some nine skeleton* and forty skulls and 
hkinw of mammal*, mostly antelope*, from tropical Africa, 
presented by Mr C B C Storey,. of Clare College 
The Cavendish Laboratory Extension Syndicate has 
proposed plan* for the new laboratory running along Free 
School Land, which will cost between 7000/ and 8300/ 
Towards defraying the cost of this building there 1* avail- 
able Lord Rnrieigh’s gift of 5000! out of the Nobel prize, 
and Prof Ihomson is able to find 2000I from the labor - 
uton funds 

The rrcommr ndation of the general board of studies 
that a university lecturer in pathology be appointed, in 
connection with the special board for medicine> with an 
annual stipend of 100I payable out of the common um- 
versih fund, will be brought before the Senate on 
March 9 

It is proposed to nominate Prof A Thomson to be a 
member of Ihe board of electors to the professorship of 
anatomy Sir E C Perry, a member of the board of 
elettors to the Downing professorship* of medicine. Prof 
Graham Kerr, an elector to the professorship of zoology, 
Dr Anderson, an elector to the chair of physiology , Prof 
Middleton, an elector to the Drapers* professorship of 
agriculture , and Prof Langleyt, to that of botany* 

The local examinations and lectures syndicate has 
appointed E A Parkyn and D H S Cranage as delegate* 
at (he International Congress on S<hool Hygiene co be 
held in London In August 

Mr J J Lister has been appointed a manager of the 
Balfour fund until June, 1909, in succession to the Ute 
Sir Muhael Foster 

Mr F A Potts has been nominated to occupy the 
University table at the laboratory of the Marine Biological 
Association at Plymouth for one month during the enwtag 
Easter vacation 


The Mercers’ Company has made a donation of fifty 
guineas, and the Grocer*’ Company one of ten guineas* to 
the South-Eastern Agricultural 1 College 

At the South-Western Polytechnic on March ^5 the Lord 
Alverstone, G CM G , Lord Chief Justice of England^ 
will present prize* and certificate* to student* of evening 
clasies and of the day college 
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cfu* Goldsmiths’ Company has undertake!* to provide 
th$ ( 8opoh rtquired for the completion of the new wing 
of Goldsmith*' College at New Cross The site and buUd- 
4 ng* wef« presented by the company to the University of 
Londqh for educational purposes In 1904* 

The treasurer of Guy^t Hbspltal has received a bequest 
of 1000k under the will pf the late Dr C J Oldham, of^ 
Brighton* for the purpose of endowing an annual prise In 
ophthalmology at the medical school A further apony* 
mtws donation of 200/ has also been received for the 
fufid of the endowment of medical education and research 

Mtu Harold Hilton has been appointed lecturer In 
mathematics at the Bedford College for Women (University 
of London) Mt Hilton is a former fellow of Magdalen 
College, Oxford, and has for the past five years been on 
the teaching staff of the University College of North 
Wales He is the author of a treatise on the mathe- 
matical theory of crystallography , and of numerous papers 
published In the Proceedings of the London Mathematical 
Society and elsewhere 

SttfcE the disastrous fire which partially destroyed the 
mam building of the Merchant Venturers’ Technical 
College, Bristol, in October last, various sites for the rc- 
orectfon of the college have been suggested and carefully 
discussed A report advising the retention of the present 
site was adopted by the Society of Merchant Venturers on 
Friday last, and steps will, therefore, be taken at once 
to replace the various laboratories, workshops, lecture 
theatres, &e , with all possible speed In framing plans 
for re-buildlng* the Merchant Venturers will bear in mind 
the possibility that at somo future period the college may 
be called upon to take its proper part in the formation of 
the propoMHi University of Bristol 

The Board of Education has issued a return showing 
the extent to which, and the manner in which, local 
authorise* m England and Wales have applied funds to 
the purposes of technical instruction and other forms of 
education other than elementary during the year 1904-*; 
The total number of authorities having power* in respect 
of education other than elementary was, for the iear 
under consideration 1303 j of these slxt>-thr#e were count\ 
council*, seventy-one county borough councils, and the re- 
mainder councils of non county boroughs or urban dis- 
tricts All the county councils and countv borough 
eounaK and 431 of the councils of non-county boroughs 
or urban districts, incurred expenditure for higher educa- 
tion Particulars are provided as to rnonev spent upon 
secondary schools, including pupil-teacher centos , even- 
ing schools and Institutions for higher and technical educa- 
tion * exhibitions including payment of fees, salaries for 
administrative officers, legal expenses and general adminis- 
tration , and in rtspeet of lonns The total <xp<nditure 
in England and Wales on higher educition, understood 
as including the work of institutions mentioned, was, in 
1904-5, 2 889,871! The amounts under the more important 
headings were — secondary schools, 736,906/ , evening 
schobls and Institutions for higher and technical education, 
f 382,16 2I , exhibitions 248,007/ , training of teachers, 
48,835/ administrative and legal expenses 152,605/ 
The detailed information provided in the tables should 
proye of great valur 10 members of education committees 
desiring to compare the expenditure in their own districts 
with that m other areas 

Mr Mt Kbnna, President of the Board of Education, 
addressed a letter on February 19 to Sir Francis Mowair 
the first chairman of the departmental committee on the 
Royal College of Science, concerning the proposed Imperial 
College of Applied Science at South Kensington, to the 
delay In the inauguration of which we referred list week 
Mr McKenna says that the time Which has elapsed since 
the appearance of the committee's report has not been 
wholly wasted, because the problem has become clearer 
and tflO Irtstitptiona concerned have become more nearly 
agreed m tq the necessities of the case After reviewing 
the alternative courses pressed upon the consideration of 
the Board of Education, the president expresses the opinion 
malnttunad w these columns that the point* of deter- 
minative importance In the whole situation now is that 
there shpuld be no further avoidable delay In bringing 
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about the establishment of the new Institution The 
gratifying announcement is then made that the King Is to 
be petitioned for a Charter for the new institution on the 
lines Unanimously recommended by the departmental com- 
mittee m January, 1906, and set forth in the draft pro- 
posals circulated by the Board of Education last July 
The special governing body suggested by the departmental 
lommjttee is to be appointed forthwith, and the institution 
to be developed as soon as possible Mr McKenna con- 
cludes his letter by requesting bir Francis Mowatt to 
intimate to the Senate of the University of London that 
after an interval of time sufficient to permit of the full 
development of the governing body for the new Institution, 
he wilt be prepared to advice the appointment of a Royal 
Commission to consider whether the amalgamation of the 
new institution With the University of London U desirable 
and feasible 


SOCIElIh b AND AC \ DEMIES 

London 

Roynl Society, Dertraber 13, 1906 — *• Further Observ 
ations on the Effects produced on Rats bv th& Trypano- 
somata of Gambia Fever and of Sleeping Sickness ' By 
H G Fllmm«r Communicated by Dr C J Martin, 
FRS 

Fiom the results of 211 experiments, extending over a 
period of nearly three years, it appears that the tentative 
deductions which the author made m his preliminary note 
(Rov Soc Proc , vol Ixxiv ) from the ftw experiments 
therein recorded, that Oainbia fever and sleeping sickness 
nro two distinct diseases, cannot be maintained 

1 his extended series of experiments and observations goes 
to show that each of these two strains of Trypanosomata 
has produced two different effects in the same class of 
animals, under conditions of which we at present know 
nothing , that these effects art alike for the two 
organisms, and that the Trypanosomata found m these 
two types *of disease are one and the sumo organism, 
modified by passage from man through monkeys to rats 
und perhaps in the stratns used by the author, by trans- 
plantation into animals of, and in another country 

Faraday Society, January 29 - Prof H E Armstrong, 
F R S , in the chair - -Discussion on osmotic pressure 
opem d by the Karl of Borkoloy, who exhibited and de- 
siribtd hU apparatus for the direct measurement of osmotic 
pressure The ordinary direct method of measuring 
osmotic pressures is to obtain equilibrium on thf sides 
of the serfi i -permeable membrane by means of the pressure 
of a head of liquid lh( method devised bv the author 
and Mr E G J Hartley substitutes merh mical pressure, 
whkh is put straight on to ih< solution ind equilibrium 
thus obtained \ vapour-pressure method for measuring 
osmotic pressure was also described — Indirect methods 
of measuring osmotic pressure VV C Dampier 

Whatham The speaker agreed as to the importance of 
the \npour-pressure method He discussed the formula 
used by Berkeley and Hartley and explained the differ- 
ent between it and the van ’t Hoff formula obtained 
from thermodynamic consider itions, the expressions being 
identical where thcie Is no change of volume of the solvent 
as it enters the solution — Osmotic pressure from the stand- 
point of the kinetic tjieorv Dr T M Lowry. The 
applintion of the equation PV=»RT to the osmotic pres 
sure of gases could be predicted on general theoretical 
grounds, but there was no a prton reason for supposing 
that it would be applicable to the case of liquids In thi 
early years of the osmotic discussion it had been assumed 
by van ’t Hoff and others that since osmotic pressures 
and gas pressures could bo calculated by means of ih< 
same formula the conditions must be identical in the 1 w u 
cas'ps and it was definitely stated that in dilute *ugir 
solutions the osmotic pressure was whollv due to the bom 
bnrdment of the membrane by the motei ules of the Migir 
the effects produced by the water moletuUs bong Mih- 
stnntially identical on either side of the membrane Th» 
'alternative view that osmotic pressure rrpresmted a 
diminution in the activity or “ ictive im^ ” of th* 
solvent was suggested by Povnting in 1896 and h id sul - 
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sequently been advocated by Arnibirong, Beilh) van Laar, 
and others l he ‘umpletd case of a *u mt-permeable mem- 
brane is undoubtedly to be found in the vurfatc of separ- 
ation bctwein liquid and vapour \t such a surface the 
kinetic theory postulates a continual interchange of mole- 
cules between the two phases But whilst the rate of 
escape or evaporation would be reduced by the presence of 
non-vol it ile molecules in the surface, the rate of con- 
densation would be unaffected, and equilibrium could only 
be restored by decreasing the vapour pressure, and so 
diminishing the rate of condensation at the surface of the 
solution In this case a quantitative relationship could be 
deduced — The bearing of actual osmotic experiments upon 
the conception of the nature of solutions Prof L 
KahlMiberg The occurrence of osmosis and its direc- 
tion and extent are determined by the nature of the 
septum and of the liquids that bathe it Fxpcrmunts have 
shown, too, that there is always a major and minor current 
present following in opposite directions, although it often 
appears us if the osmotic process were one sided In this 
case the septum is termed 11 senu-permc ebb and recent 
research has centred around so-called sonu-pernie ible mem 
branes which realh do not exist The author has demon- 
strated that it is peculiarly strong selective action on the 
part of the septum which causes It to be approximately 
hemi permeable in certain cases and he has recently even 
succeeded in separating two colloidal substances bv diaJvMs 
This selective action is due, to the solubility or insolubility 
of the suhstances concerned m the membrum , and then- 
fore osmotic pressure is due to (he same forces — essentially 
chemu d in character in th( opinion of the author -as the 
process of solution, and they iniy b< quite varubJe as 
different septa and different liquids ire employed Ihe 
usually accepted "sieve theory ” is untenable because 
larger molecules frequentlj go through i membr me nion 
readily than smaller molecules — fibh^ containing t sum- 
mary of the recent exp«rmient* made with glucose md cane- 
sugar H N Mort*. Ihf conclusions arrived at are — 
(0 In the vicinity of 20° the osmotic pressun < \< rled bv 
either is equal to that which a molecular equivalent 
quintity of a gas would exert if its volume were reduced, 
it the same temperature to the volume of the solvent in 
th( pure state (2) Between 18 0 und 26°, at which the 
measurements w'ere made both c me sugar and glucose 
in solution are in the anhydrous condition Measurements 
made just above o° yield pressures somewhat above the 
calculated gas pressures Measurements with electrolytes 
m about to be made in which osmotic pressure and 
dissociation will be determined simultaneously 

Entomological Society, February 6 — Mr C O Water 
house president, in the chair — F*Mb<fion? — L A 
CoekayM A tolhcUon of Lcpidoptora made at Tongue, 
Vorth Sutherlandshirc between June 30 and July 13, tqob, 
comprising many species not hitherto reported from the 
county The several species showed htfle tendency to 
imUmsm - Or I* A Ohapman Specirmns of Hastula 
hytrana. Mill to demonstrate how it ma\ vary towards 
melanism in the circumstances of late or retarded cmer- 
gt nee — Miss M h Fount*! no Fxamples of Anthocharid 
and Mehta td butterflies from Various localities in the 
Palsearctic regions showing a wide range of variation — 
The Pr**l<f*nt A female example of the genus Dory Jus 
from Men go in Uganda and one small und two largo 
workers, which would probably be the means of identify- 
ing the species The workers closely resemble specimens 
in the museum named D arcens which are said <0 be 
the same as nigricans —Rev F E Law* Various 
ab« rrant forms of Swiss butterflies, including Melanargta 
galatea , ab fulvata, Lowe, from Martignv Lycaena anon , 
from Pnntresina, with the black markings on the under- 
side of the wings almost entirely absent, save one very 
1 irge kidney-shaped spot, slightly tinged with white at the 
centre of each wing and a pair of Piens napt f var 
bryotuae, taken 1* cop at Caux the not only suffused 
as In bryowao, but also having the 9 markings — Colonel 
QiarJes T Bfr^fwun The pupa of a Tfneid moth, prob- 
ably of the gtxtafi Brinsitta, from Upper Burmah present- 
ing with surroundings a remarkable mimetic resem- 
blance to the head and body of a snake , and a case shew- 
ing the curious hfrbit of butterflies of the genor i Gervdus 
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and \U0t1nus attending with ants on Aphid# for tHfclr 
sweet exudations —Rev F D, Morto* A very fetfwk- 
able gynandromorphous specimen, from Silche^tef, of the 
common fcrn-vmvmg sawfly, Strongylogaster tfngulatus, 
the dividing line between the c? and the 9 portions 
tpnning longitudinally, not transversely, from end to and 
of the creature, a form probably up fque ‘—■Poperf,— Notes 
on the Jndo-Ausirahan Papilionidaa Percy l bmthy, — 
The hy menopterous paraskes of Coleoptera $ A flHett 
and Claude Morl*y. 

Geological Society, Febrnrty G —Dr J £. Msrr, F R S » 
vice-president, m the chajr — Not* on the cervical vertebra 
of Zeughxlon from the Barton Clay of Btorton Cliff (Hamp- 
shire) Dr C \V Andr*w*. The author give* a brief 
description of *\ cervical vertebra from the Barton Clay 
of Barton Cliff It Is referred provisional!) to Z/uglotton 
1 watiklym , a species described in 1876 bv Prof H G 
beele) The skull on which this description was founded 
is totally lost, so that this vertebra is the only bom? of 
a Zeuglodon from the Barton Clay, and, with the possible 
exception of a vertebra from the Broikenburst beds (which 
is the typo of Balaenoptcra juddi), the only one found jn 
the British Isles that now exists — 1 he origin and age of 
the plateaus around Torquay A J Uuk*«- Brown*. The 
1 xistenre of high-h\rl plains or plateaus near lorquay ha«t 
long been known, but since Pengdly’s time Jitt 1 e attention 
aeeins to have been paid to them FengejUy believed that 
ther< were several such plains at ( d ffrj^nt levels, and 
thought that the rime of thur production was no* vert 
remote On examination, however, his evident e breaks 
down, and the author regards the plateaus as portions of 
one inclined plain I he age of itu planntion is shown to 
ht post-Pcrmun, bv the fact that Permian breccia forms 
parr of the plateau-surface at St Marychurch It i" also 
probably post-( retaceous because Cretaceous pinna! ion is» 
jnot hkelv to have removed all the Permian Its present 
dissected condition shows that it is older than the PliUto- 
ctne, and consequently in Eocene date would agree with 
local e\ idence 

Lfnnean Society, } ebnmry 7 — Lieut Colonel Train, 
h R S vice pr< sidont in ihe ch or— Some observations of 
climbing plants Rev John Qerard, S J The author 
began by pointing out the two opposing methods of de 
scribing spiral growth or torsion as viewed from the 
exterior or from th< interior of the spiral, th< result being 
that the “ dextrorse " of the first is the “ sinistrorse ' of 
the second method With or against the sun, whith ipplles 
tp the northern hemisphere, is reversed in the southern 
hemisphere, and for these rrasons he preferred to Use the 
terms " clockwise ” and " counter-clockwise M (shortened 
to "counterwise ’) the honeysuckle (T otucira Pcncly 
menutn) and the hop ( Hutnulux l npulus) turning clock- 
wise, and the convolvulus (Conyoizuifriv arvenns) and the 
scarlet-runner bean (Fhaseohu vulgaris) twining counter- 
wise Me showed the result of somr experiments he had 
made bv growing scarlet-runner beans in opaque c\ Under? 
to discover, if possible whether the deviation of the twist 
were innate, or from the direction of the light, the con- 
clusion being drawn that the plant possessed an Inclin- 
ation resembling the instinct of animals, of proceeding in a 
givfn direction and resented any nttempt to force it other 
wise 1 h< author concluded with some observations on 
the behaviour of tendrils as Ihose 0/ Bryonia dtotca, dis- 
playing one specimen which had varied the torsion four 
times, and showed ten turns in one direction against 
seventeen in the contrary — New plants, from Malaya * Dr 
Otto Bt*pf The author gave the hutorv of his new 
genus Mallieracflutha, which receives eight specie* from 
the genus Ptvssiglottis, HalHer f , and eleven other* are 
added from the K w collection* , they form a very homo- 
geneous group, are eminently shade-loving plants, and 
exhibit anisophyllv in a very marked degree The head- 
; quarters of the genu* arc In Borneo — Tertian Fprainlnjferp 
of Victoria The Balcomhlap deposits of Port Phillip ' 
F Chapman. 

^ Physical Society, February 8 — Ptot J Ferry, F R S # 
president, in the chair — Annual general meeting — 
Presidential address Prof Parry* In concluding his 
address, Prof Perry remarked that q standard bov 
should know decimals at eight, he should use squared 
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peper to record his own experimental remits at nine, 
he should solve interesting problems using squared 
pfcper and logarithms and tables of sines and cosine* 
at the age of ten and eleven, and he should get the 
notion of a rate long before he was twelve He Would 
havo an elementary knowledge of the Infinitesimal calculus 
before he was fourteen He considered the elementary use 
of the calculus, and even the solution of easy differential 
equations, a school and not a university subject Spherical 
harmonics and Bessel functions and their use ip all sort* 
Off physical problems with actual curve drnwirtg was an 
undergraduate studv Permutations and combinations and 
the theory of probability were post-graduate subjects, like 
ehe study of the fifth book of Euclid — The magnetic field 
and Inductance coefficients of circular, cylindrical, and 
helical currents A RumaII The author gives formula 
for the magnetic forte near a circular current wh*ch tan 
bfl readily evaluated He then shows how the self- 
inductance of a ring of wire and the mutual inductance 
between two coaxial circular filaments can be found with- 
out using Neumann’s theorem By Kelvin’s method, the 
results obtained can be applied at once to the correspond- 
ing problem of the simple vortex filament in hydro- 
dynamics In this way expressions are found for the 
velocity of translation of a circular vortex filament— about 
which there appears to be uncertainty in hydrodynumnal 
theory — and for the energy of the motion Hu txact 
formula for the mutual inductance between a cylindrical 
current sheet and a coaxial helical filament of current is 
obtained It is < x pressed both m terms of elliptic integrate 
and in the form 01 an algebraical series 


Manchester 

literary And Philosophical Society, December 11, 
iqo6 — Mr Francis NuhoUon in the choir — The (Woviry 
by Butschli of strontium sulphate us the basis of tile 
skeleton in certain Radiolaria (Arantharm) Dr b \\ 
Gambia Working with man rial brought back bv lh< 
German Antarctic Expedition, and also upon Medit* rr mean 
Acantharia, Butschli has >*hown that strontium sulphate is 
the material of which the complex rods md spicules of 
these Radiol ana are composed J his is the first rime that 
strontium has been described in animal tissue.*,, md 
coincides with the recent discovery of barium sulphate in 
cerlam other deep-sea Protozoa (Xenyophophondae ) — 1 he 
panchnos in the Lepidodendraccai Prof T E W«U« 
This somewhat problematical organ appears is two small 
marks on the leaf scars of Lepidodendron and SigiUan i 
It is found to consist of a thin-walled tissue communicating 
With the interior of the stem and has been regarded bv 
some as conoerned in the transpiratory function of these 
extinct plants Prof Weis* brought forward uiguments 
in favour of comparing them to the breathing pores of 
trees known -as lentmte-— - lhe structure of syringodendron 
the bark of Sigrtlaria Miss K H Coward An account 
was given of a particular instance of the above-mentioned 
breathing pores in Sigillariu 

January 15 — Sir \V H Bailey, president in the chair 
t — The positions of Mondeteeff’s groups of chemical 
elements C b Itromoyon With the help of an 
empirical formula, which, like Stoney’s logarithmic spiral 
of the cube roots of the atomic weights, givis av< rage 
results, the author has tabulated the mean positions of 
the various chemical groups, and finds that they arc not 
equidistant, but are irregularly spaced like the musical 
notes of the major or minor scale Dividing the iron 
groups into three, vie iron, nickel, and cobalt, the chief 
irregularities may bo summarised as follows — The mnn- 
goncse and the iron groups, as well as the nickel and 
cobalt groups, fall nearly together, viz 664 o Ha and 
7 59, 7«o, whereas the oxygen and fluorine groups, the 
cobalt and sodium groups, and the magnesium and 
aluminium groups are separated from each other by about 
one and a half average group intervals, viz s 27, 664, and 
780,, 9*9 and 982, 1137 Bv assigning their mean posi- 
tions to the groups, instead of the whole numbers (one to 
sixteen) aft has been done previously the author’s empirical 
formula expresses very accurately the atomic weights, the 
chi*f discrepancies being found amongst the recently dis- 
covered rare elements and amongst the sulphur group 
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The conclusion arrived at by the author is that the atomic 
weights cannot be expressed by a single continuous curve, 
even if irregular positions are assigned to the groups 

January 29 — Mr Franco* Nicholson m the chair — A 

confusion of two species of Lepidodendron (L HarCourtit, 
Witham, and / Htcktt, sp nov ) under l Harcourtn, 
Witham, in Williamson’s nineteenth memoir, with a de- 
scription of l Ihcktt , sp nov D M S Watson, In 
his nineteenth memoir, Williamson describes several stems 
as L HarcourUt Witham Examination of these section* 
has shown that whilst one is probablv L HarcourUt , the 
majoritv belong to a type which differs from L Harcourtn 
Witham, in several particulars — A collection of inanimate 
made by Mr S A Ncnve in Rhodesia, north of the 

Zambesi, with field notes by the collector R C 

Wrought on. 

Paris 

Academy of Sciences, Fehrimry 18 — M Henri 

Recquerel in the chair — The pre sident announced lhe death 
of M Marcel Bertrand, member of the section of miner- 
alogy — Researches on the combinations In tween carbon 
an<F free mtrogi n M Berthelot When acetylene is de- 
composed by electric sparks there is no tract of lhe reverse 
reaction, the formation of cyanogen from its elements 
lhe author holds that there is no conclusive evidence that 
carbon and nitrogen combine directly at any tempi raturc , 
observations to the contrary arc due to the impurities in 
the carbon or nitrogen -- Some catalytic reachons effected 
under the 1 nflu* nee of wood charcoal Georges Ltmoin* 
At a temperature of 350° <_ wood chircoal causes ihe 
decomposition of alcohol into hydrogen and aldehydf 
Ihdrogen peroxide ts freeh decomposed into oxygen and 
water at low te mpei atures and the reaction bitwten iodic 
and and oxalic acid m also accelerated by charcoal — 
Remarks on the speUroheliogr iph G Miliochau Com- 
menting on a recent paper by MM Deslandres ind 

\7ambuja, the author directs attention Ip the spectro- 
hefiograph desc nted by him in conjunction with M 
StrfAnik two years ago and gives fuller details of the 
irr ingement — { hi theory of gasps and globular clusters 
H v XftljMl \n application of the theory of gases to 
ihf study of the distribution of stus in globular clusters 
— \ simple apparatus r< producing all the peculiarities of 
1 oucault’s experiment on the rotation of the earth G 
Blum — Quasi-integral and quasi-mcromorphic functions 
Tdinond The growth of integrate of differential 

equations of the fiist order Pierre Boutroux.-d In con- 
struction of a radius of curvature of the curve s enveloped 
m Ihe most general movement of a solid body G 
Koinlf* — Ihe variation of the vapour pressure as a 
func t»on of the pressure and the determination of the 
< bullioscopic const mis Georges B«um« and D F 
Tkftkaloto*. — Sonic molecular combin Uions of metallic 
halides wnth organic compounds V Thomu. lhe re- 
acuon between certain melds such as zinc , aluminium ind 
m igncsium is accelerated b\ organic substances, surh ns 
Mhcr or alcohol The author has made a systematic study 
of rhf various classes of organic substances enpabh of in 
duung this reaction Besides fiber and alcohol, the fatty 
kuones, the dikctoncs, and nitriles all Induce the reaction 
lhe aronutic ketonts on the other hand, paraldehyde and 
certain aromatic aldehydes, are without effect These 
effects are traced to lhe formation of molecular compounds 
of the tvpc CH,COCH 3 Mgl 3 — Note concerning the 
estimation of gold b\ the wet method in auriferous s mds 
Albert PournUr I he presence of iron is the main 
difficulty in the estimation of gold in the wet wi\ , f hr 
method described shows how this difficulty can be avoided 
-The reducing and catalytic power of amorphous carbon 
towards alcohols J B tftntftrant. Finely divided care- 
fulte purihcd animal charcoal was used in the experiments 
At 400 0 C ethyl alcohol gives ethylene and methane with 
sm ill quantities of hydrogen, carbon monoxide and 
dioxide With propyl alcohol, the gases contained pro- 
pviene (88 per cent) ethane, with small quantities of 
iivdiogen and carbon monoxide Fine s^nd exerts 1 
slronger catalytic action than charcoal md ma\ be used 
with advantage in the preparation of certain cthylenk 
hvdrocarbons Red phosphorus at 200° C to 240° C 
induces this catalysis even better than sand -1 he migra 
tion of the soluble principles in the plant G Andrd — 
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1 ranaformations in the organism and elimination of formic 
aud and the formates C Haig. In the intestine* (h« 
formates can be converted into cartx>n dioxide, hydrogel* 
and a carbonate, chiefly by microbial action In the velnf 
there is probably an oxidation of » diastatic nature — The 
brusque character of the activation of the pancreatic secre^ 
tion by calcium salts C Deleaeftne.-— Viviparous 

Diptera of the family of ihe Muuctda? with larvae Some- 
times parasitic, sometimes vegeta ri ah J Klincket 
(fHtreulali* — Histolvsis without phagocytosis, of the 1 

vibratory muscles of flight in queen ants Charles fanutt 
— The fructification of pathogenic fungi in the interim 
of human tissues Charles Nloolle and M Plrioy — 
hundamental differences in the mechanism and evolution 
of the increase of resistance to infection according to th4 
hiethods utilised MM Ctmrrln and L4vy*Prmitafc«*> 
Worn experiments on rabbits it la concluded that anti- 
diphfhenc *>erum behaves as a drug, the effects of which 
pass off, as It only acts during the time of its presence, 
the organism remaining inert ihe toxin, on the conti ary, 
causes a reaction on the part of the tissues, which, once 
set up, confers a new property on the cells which is more 
durable — Researches on the transplantation of nerve 
ganglions G M*r(n*«co and M Oofdittln. — Studios 
on the mechanism of the destrut tion of nerve-cells in old 
age and tht pathological states M Maneudlan. Front 
the experiment* given in detail the author concludes that 
in old age, as in pathological states, the nerve^cell under- 
goes similar changes In the normal Stafe the satellite 
cell* play an important function in the ordinary working 
of the nerve-cell hut m old agi these satellite cells exhibit 
i remarkable vitality, they multiply, attack the nerve-cell 
penetrate its interior and destroy it — The different modes 
of volcanic activity in the chain of the Puys Ph 
Qiangsaud, — Ihe sen floor bttween Madagascar, 

Reunion, and Mauritius J Thoulwt, 


DIARY OP SOCIETIES. 

THURSDAY \ F*x*ua*v ofi. > 

tion Dr I* N O HIT — Th# Occlusion of th# HtnidtUll Gm by th« Qtas* 
Walls of Vncttuw Tube* A. A \ Ampbrit Swinion — ‘ Tb« Theory pf 
Correlation for any v u mber of Variables, treated by a Ntw Sv»t«tn of 
Notation G Udny Yul# 

FRIDAY March - 

Institution or Mechanical Rnoinebiis, at 2 — Discusstai con 
tinaod by Sir WiUI*m II Whit#, K,C B,, on the Eighth Report to th# 
Alloys Research Committee on th* Propeniaa of Alloys of Aluminum 
and Copper Prof H C H Carpenter and C Av Edwards. (prof 
Carpenter will reply to the Discussion ) 

Geologists’ Association, at 8 —A Geologist’s Impressions of Mexico 
M M Aliorge, 

SATURDAY, March « 

Koval Institution at 3.— ROatgen, Kathode. and Positive Rays Prof 
J J Thomson, F R S 

MONO A Y, Masch 4. 

Victoria Institute, at 4 >0,— Oriua, it* History and People C W 
Odling 

Society ok Chemical tNrviTRY, at 8— Exhibition of a Gas priori 
meter Prof* C V Boys. FRS —Four Years* Experience in Metering 
Producer Ga\ and continuously recording its Calorific Power Prof 
R Threlfall, FRS 

» -*S rcrjTSZMK, Marchs 

Royal Institution at 3 —The Visual Apparatus of Man and Animals 
Prof Witliam Stirling 

Society or Arts, at 4 30.— Brttixli Malaya Sir W £1 Treacher, 
K C M G 

Institution or Civil Engineers, at 8 — Cokttnwtd duattsfo* —On *he 
Limits of Thermal Efficiency in Internal-Combustion Motors Do raid 
Clerk — The Construction of Overhead Electric Transmission 
I lne« A P Trotter 

Zoological Socikty, at 8 30. 

iYSDH&SDA Y, March 6. 

Society of Artk, ml 8 —The Discovery of the South-eastern Coalfield i 
Prot W Boyd liawkins, FRS 

KNtOMOLOGKTAL SOCIETY, 4! 6.— The Wf* History of TttroMHM gmSrttlL 
Webe 1 Rev G A Crawshay —Revision of the ^ChelisochWm -Aina 
FtfficuHdfc Malcolm Burr — Descriptions of some New Butterflies from 
Tropical Ames HamlRoo H Dmce> 

(ncirgr dr Public Analysts, at 8 —The Disposition and Analyses of 

ySewJta Matters de n fi Mi efi oo Superposed Surfaces W. J Dlfadla.— 


Surfaces W. J 

—Preservative^ in Milk 


_ Matters de p a Mi ed oo Superposed 

The Composltlon of Milk * H, Droop Richmond . __ 

and MHk Prodncta.fr) Tito Soaring of Milk and the Effect of Preserve 
tives thereon . (a) Notts oh the Detection and Estimation of Preserva- 
tive* H Droop Richmond and E H Miller J 
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Changes which accompany TmuforaaUoas h» Uh Snms 
SHaOjia H Dawson mndC G Jackson. , 

sftas 

Theory of Baking Flight Josd Welts- , « / 

Institution of electrical Enoimepuis, at A— *-The TrawonlisMt 
of Electrical Energy by Direct Current on the Bbtitf System J 0. 

LinnBa^Socixtv, at 8 —On th* Development of the fftg k MWN. F 
La yard — BUcsjan Plankton, Dacapodv $ B Kemp.— A Special Point 
in the Colour Adjustment of ChauMclsod * Prof E. B Poulojo, F R S,— 
NewChanntl Island Plants G Ckridge r^.gpacb 

man* of NiitUa omitkepoda, A.Br 4 n and J Grove*.— (t> Probate of 
the Will of Richard Anthony Salisbury * (a) Manuscript* of De. W. K 
Burch*]] Prof. E. B. P cm! ton, FRS 

Civil and Mhchankal Knoinxsrs Society, at 8.—' Type* of g p tfki N d 
Steam Water Heaters C R. AUanabv 

FRfDA Y t March 8 

Roval Institution, at 9.— Ccitaln Seasonal Disc axes of th* Sb**p»*nA 
the Mean* of Preventing Thera 4 Prof D J Hamilton 

Physical Society, at B —The Rate of Recovery of Raatdual Charge In 
Electric Condensers* Prof Trouton and Mr Russ.— Experimental 
Mathematics Mr Pichon — An Instrument to desarib* FamfUea of 
Equiangular Spirals Mr BlqkMley —A Mfcyo m a n ometer i Mr Roberta. 

Institution of Civil EnginExe*, at 8 — Corrugatloo* 6a Tnuo RaUs 
A, T Arosli r* 

M alacoloucal Socirry, at Q —On th* Non- Marin noli usee pf th* 
Myio* Collection 1 A S Kennard and B B Woodwind. — Notae on 
Holocene Mollusc* from Ightham t A S Kuibard iA B. B Wood* 
ward —Descriptions jof Four New SpeCtas of Melania from New Ireland 
and Ke-lan tea H. B Prirtton —On the Anna of the Belenmite J Ck C 
Crick, 

SA TUJfDA Y , March 9 

Royal Institution, at 3 — Rflhtgen, Kathode, and Positive Rays Prof. 

J j Thomson, FRS 
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,$IR CHARLES BUNBURV. 

TEh* Ltfe.oJ Mr Charles ]* JG Bunbury, fiari With 
aft Introductory Note by Sir Joseph Hooker, C B i 
(x.C&i* Edited by Jus Sister-in-law, Mrs Henry 
JLyelL With portraits and illustrations 2 vof« 
Vpl. L, pp x+371; vol u, pp v+411 ^ (London, 
John Murray^ 1906 ) Price 30s, net 

S IR CHARGES BUNBURY was a naturalist of 
the old School; his chief interest, so far as science 
tyar concerned, wai in botany and geology, his pub 
fished papers h^rig almost confined to paleeobotany 
He utes an industrious diarist and letter writer, and 
having travelled extensively in Europe, bouth 
America, and Africa, he saw much worthy of record 
He had an inexhaustible interest m all that is best 
worth seeing and knowing, interesting people, and 
all the aspects of nature and art, were industriously 
sought out and described, But it is on the lovable 
personality revealed in his letters and diaries that the 
attractiveness of the book in large measure depends 
He seems to have been the most patient and even- 
tempered of travellers, his diaries hardly contain a 
querulous word He ma> claim the sundial * motto, 
“ fiords non numero nisi serenas ” He was fond of 
summing up the characters of those whom he met, 
and these n6tev, without being undulv laudatory are 
free from any trace of ill-nature These acute ind 
geniaj sketches are, to our thinking, the best part of 
the book The picture which he unconsciously gives 
of himself is that of a man of breeding and unpre- 
tentious distinction, a man one would imagine of quiet 
dignity, with a simple and direct nature and an affec- 
tionate heart He observed well and described things 
pleasantly, his only fault as a correspondent seems to 
have been his lack of humour, but of this we need not 
complain, for there are no flat remarks intended for 
witticisms, nor is there anything that rings false or 
“ smart * in his quiet, easy style 
The present volumes are an abbreviation of a fuller 
version privately printed some years ago, unfortun- 
ately, the process of compression has not been suffi- 
ciently thorough Much as w f e respect and like Sir 
Charles, we do not want a minute itinerary of h ^ 
boyish travels, though we might have liked a para- 
graph showing at how early an age he was alive to 
the beauty and interest of the world In the letters 
of his later life we find the same want of compression 
by the editor Most of us arc easily satiated with 
descriptive letters from abroad, and there is in these 
volumes a good deal of this class of writing which 
might well have been omitted In other respects the 
editing of the book shows some conspicuous merits, 
especially in such details as biographers are apt to 
neglect The vdlurrtes are well printed, they arc 
pleasantly light in the hand, and the pages are cut 
The date of Sir Charles’s birth is given in the proper 
place* viz*, the first line of the book, and lastly there 
is a hill and carefully compiled index 

\ large number of letters are addressed to his father 
and to Ws stepmother His strong affection and rt 
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spect for his father are expressed in a touching letter 
written m his forty-seventh year (ii , 87)* After hi* 
marriage to Miss Horner, his father-in-law, Leonard 
Horner, his sisters-in-iaw, and hts brother-m-law, 
Charles Lyeff* all became regular correspondents 

L)ell seems to have consulted him on botanical 
matters aftd to have written fully to him on geological 
questions suggested b> his own researches IVc thus 
get some insight into Lyell’s point of view when he 
was making up his mind about the u Origin of 
Species ’* and preparing for his magnanimous change 
of front with regard to evolution On this point 
Bunbury quotes (11 , 227) Sir Joseph Hooker’s weighty 
opinion that Lyell’s 

“ complete conversion and open avowal of his con- 
version to the Darwinian theory, at his time of life, 
and with his established celebrity, and after he had 
elaborately argued against the same theory in many 
editions of his great work, is a phenomenon almost 
unexampled in science ” 

Sir Joseph was an old friend of Sir Charles Bun- 
bury, and botanists will read with pleasure his tribute 
to Hooker’s genius and character (11 , 156, 226) 

Kingsley w is another friend, and Sir Charles often 
1 ecords his delight in Kingsley’s versatile talk and 
vigorous personality Kingsley must sometimes have 
been a little too bloodthirsty for Sir Charles Still, he 
quotes (11 , 266) without disapproval Kingsley’s re- 
joicings over the victory of the Germans m the 
Franco-Prussian war, in which he wishes that Bunsen 
had been alive to see 44 the battle of Armageddon * 
fought, not as he feared, on German but on French 
soil ” 

In 1855 he paid a visit to Germany and made 
ft lends with many distinguished men Here he saw 
Lhrenberg, Enckc, J^epsius, Jacob Grimm, ‘‘with his 
hnc poetical he id,” and Ranke with his 44 expres- 
sion of shrewdness almost of cunning rather than 
power ” He gives (11 , 68) some account of his 
meetings with Humboldt, of whom he writes — 

44 He is a delightful old man with all the courtesy 
and polish of in old Frenchman, and with a vivauty 
and activity of mind that are perfectly wonderful in a 
man of eighty five He is a little bent, but still 
h lie and fresh looking He has all the volu- 

bility of speech that I have so often heard of, but you 
m ty well suppose I was right witling to listen and 
did not wish to say mui h What is particularly 

sinking is his eager interest in all that is going on 
m all the world of science, his acquaintance with all 
the newest researches, and his constant desire for 
fresh information ” 

Sir ChaiUs Bunburv’s letters, and especially his 
dunes, are of permanent tyuerest as* giving contem- 
porary feeling about celebrated bool^ and discoveries 
1 hus a number of letters tell of the impression pro- 
duced by the 44 Origin of Species ” There is a curious 
passage (11 , 217) where he quotes with approval 
LvtU's surprise m 1867 at Darwin’s avoidance of 
44 any reference to a Designer ” It would seem that 
neither he nor Lyell quite understood the Darwinian 
point of view 

Am bug the numerous points interesting to botanists 
mav be mentioned Ladv L> ell’s account (11 , 130) of 

U 
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a visit to Robert Brou n just before his death, “ He 
talked quite calmly and cheerfully, recalling the da>s 
when he had sat in the same room in company with 
Banks, Solander and Drvandcr, and telling her where 
each of them used habitually to sit ” There is, too, 
a striking letter (11 , 53), written apparently before 
Hofmcister’s discoveries had reached him, in which 
Sir f harks argues for the connection of the Exogen 
with the Crvptogams by means of the Conifers, and 
(11 , 56) for the common nature of spores and pollen- 
grains 

In 1S66 he noted down (11 , 214) the influences which 
he believed to have guided his development Four 
books are mentioned — (1) Plutarch's “ Lives,” 1 winch 
he valued as teaching magnanimity, (2) Hallam’s 
“ Constitutional History ”, (3) Lvell’s “ Principles ”, 
(4) Lindlev’s ” Natural System of Botanv The two 
men of whose influence he speaks are Sir William 
Napier, 44 1 great genius and a noble though singular 
character,” and Sir George Napier, v with whom he 
staged at tin Cape, ” one of the'most interesting and 
most profitable Nears of mv life ” 

He died in 1886, aged seventy-seven, few men can 
have lived 1 long life more kindly and wisely 

F D 

HiUhYBUR* \ 47 UR IL HISTORY 
LECTURES 

Life and Fvolution Bn F W Headle> Pp \vi4- 
277, illustrated (London Duckworth and Co, 
190b ) Price 8s net 

T HIS well-illustrated and attractive volume, accord- 
ing to the preface, is the final form issumed 
bv a series of lectures delivered before the members 
of the Hailevbury N ltural Science Society, the great 
majority of whom art scholars at the famous Hert- 
fordshire school From the very nature of the case 
it aims, therefore, at bung intelligible to readers 
unprovided with a large store of scientific knowledge 
of their own It will be equally self-evident that it 
does not lay claim to be a new gospel R ither is it 
an attempt, if we rightly understand its purport, to 
plate before that section of the public which possesses 
a thirst for scientific knowledge a clear idea of the 
gent nl structure and mutual relationships of the 
Lading groups of animals and their adaptations to 
various modes of life, to show in what respects 
animals resemble and differ from plants, and how to 
distinguish between these two great primary groups 
of organisms, and, finally, to attempt a solution of 
the riddle of the evolution of organic life and of the 
human intellect 

Lhc task is* of course, a heavy one, and one 
bristling with difficulties, but if we take into con- 
sideration the class to whom he is specially appeal- 
ing and the amount of spic* available, w'« consider 
that Mr Headley has come well out of the ordeal It 
is not to be supposed that all his opinions will be 
accepted by each one of his readers, but in most 
cases, at any rate, he has expressed himself on de- 

^FwianAwly for h« r «4 it m Unghorne 1 iianulation *0 that 

HPtould pcruM and r*p«rtUc U so as mhnwi to know It by heart A boy of 
Infineeit would nevyr have fot the •imdiUI food of the book if be bad 
known it only In the orif inal 
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batable points with fairness add moderating, add be 
does not assume the character of an tx part* advocd^J* 
The great test of a work of this nature fa whether 
it suits the taste of the class of readers for whom it 
is intended, and m the few Instances in which we 
have been able to put this test to the proof thp verdict^ 
is favourable The style and mode of expression are 
almost everywhere good and interesting* and in Mil 
cases free from unnecessary technicalities, \vh*l£ tbte 
prevaibng "tone is that of a thoughtfuPlover of native 
in all its forms lhe illustrations speak for them- 
selves k M 

Passing over the first chapter, which IS devoted to 
the relationships and dissimilarities of plants and 
animals, attention m ty be directed to certain specula- 
tions in the second chapter— on the sea and its in- 
habitanls—with respect to sedentary animate, which 
are regarded as having reverted to ft semi-plant-hke 
mode of existence It is pointed out that such 
sedentary animals are much more numerous in tho 
shore-w iters than elsewhere This the author believe^ 
is due to the movements of tides and currents, which 
bring ample food supplies without ^ht nj|ed of any 
active exertion on the part of the recipients How 
comes it, then, that almost all classes of sedentary 
animals ire also well represented in the ocean- 
abuses, where no such free distribution of supplies 
tikes place’ The inswcr to the puzzle is, in the 
author’s opinion, to be found in the fact that many 
of the ab>ssal organisms are stalked, and that they 
obtain nutriment b> possessing the power of bending 
these stalks, and thus being endowed to a certain 
limited degree with motion The proof that this 
power exists has, however, in many cases yet to be 
demonstrati d With regard to polyzoans and corals, 
the suggestion is that they may be fed by a ram of 
organic debris descending from the surface-waters 
Gills ind lungs form the subject of the third 
chapter, in which reference is made to the occurrence 
in that hobgoblin-hke fish, the Mala> Perioplithalmus, 
of an accessory breathing organ m the tail, by the 
aid of which the creature is enabled to spend much 
of its tune out of w'ater The various phases of the 
respiratorv function are shown to form an excellent 
instance of evolution, diffused breathing by the whole 
surface of the body giving place first of all to localised 
respiration b> means of gills, and these again )iekU 
ing to lung-breathing In the more active terrestrial 
forms, some of which have reverted, however, to .the 
water, the ancestral home of all animal life ' 
Reptiles and their kin and the evolution 0 1 0 m 
reptile Into the bird are discussed at length in the 
next two chapters In seeking to find an explanation 
for the tendency to union between bones originally 
distinct, which forms such a marted feature of the 
avian skeleton, Mr Headley suggwkthat the fusion 
of the tarsus with the long bones oi^ne lower part of 
the legs has taken place tn order to strengthen the 
automatic, pulley-hke action pf tendons which enables 
a bird to remain securely perched while asleep The 
suggestion seems well founded. Later on we are 
told how the peculiar, saddle-bke articulations of the 
cervical vertebrae enable birds to bend tfrlfc necks in 
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that popple mantter which attains its maximum de- 
velopment "in the darter, or “ snake-bird ** Having 
so carefvrfly described this feature, it 1$ a little sur- 
prising that the author has permitted his artist to 
reproduce Jn the plate facing p 80 the old con- 
ditional restoration of ^ plesiosaur with its neck 
bent into a swan-like curve, when, from the form of 
the articular surfaces of the vertebrae, it is manifestly 
impossible that such a flexure could have been 
assumed The power of neck-flexure is evidently a 
specialised feature due to a long process of osteo- 
logy cal evolution ► 

A statement on p 252 is another thing which the 
author on reflection would probably like to amend 
It 1$ there stated that the ehamaeleon keeps its tongue 
“ rolled up (the only way of pushing its monstrous 
length in his mouth) v This it scarcely in accord 
with Dr Gadow *s explanation of the mechanism 
“Ihe clastic part of the tongue,** writes that 
authority, “is, so to **peak, telescoped over the stvk- 
shaped copula, and the whole apparatus is kept in a 
contracted state like a -spring in a tube ” 

Exception may likewise be taken to certain state- 
ments in connection with the fossil vertebrates of 
Patagonia on p 222 For instance, the author de- 
finitely states that the “ strange hoofeej animals have 
their nearest alius in the hyrax,” whereas it is only a 
suggestion that one group of these ungulates might 
have affinity with the hvraxes, and this is Wredited 
b> Dr Andrews Again, although it may be per- 
missible to allude to the megatherium as the mcgalo- 
there, it is certainty wrong to style it the 44 megalo- 
thcru while to write that the seriema (not siricma) 
had a skull as large as that of a horse displays 
great want of knowledge 

The author has much of interest to say with regard 
to the nature of feathers and the flight of birds 
which is one of his favourite subjects while in the 
final three chapters he takes into consideration the 
minds of men and immnls, the struggle for exist- 
ence, and natural selection, including und< r the later 
heading the evolutionary theories of Darwin, de Vries, 
Mendel, and others To review these chapters, 
interesting as they are, is, however, unfortunately 
impossible within our allotted space We must 
accordingly bring this notice to a somewhat abrupt 
close by reiterating our opinion that the author has 
succeeded in producing a very readable and thoughtful 
book, which deserves 1 large clientele of readers 

w R L 

MEDICAL INSPECTION OF SCHOOL 

CHILDREN 

The Health of the School Child By Dr W Leslie 
Mackenzie Pp vi +■ 120 (London Methuen and 
Co , n.d ) Price z$ 6d 

“ T N the Education Bill now [last October) before 
i- Parliament, a clause has teen inserted to make 
medical Inspection obligatory m all English State- 
aided schools " (p vi ) 44 In their Scottish Education 

Bill of last year (1904) the Government included pro- 
vision for the medical examination and supervision of 
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school-children Ihe examination of school- 

children is, therefore, no longy a question of doubt- 
ful politics. It has now all but passed into 
the region of administration ** (p 53) 

This stage having at length been reached in our 
own country, we can follow Dr Mackenzie with all 
the more readiness and interest to Wiesbaden, and 
listen to his account of the medical inspection of 
schools as he fourfd it carried on there In this town* 
he tells us, there are some 10,000 elementary school- 
children who are under the supervision of seven 
specntly appointed school doctors, each receiving an 
average stipend of about 40? per annum The school 
doctor has to examine every child whtn it enters and 
leaves the school, and during its third, fifth, and 
eighth school years He rejects those who are unfit 
for school attendance, he notifies defects to the 
parents, and he may give them advice as to treat- 
ment He visits the si hood for about an hour every 
fortnight in order to deal with current casts of ill- 
health 

Dr Mackenzie describes how, on the occasion of 
one of his visits, he found the doctor examining thirty- 
hve newly-entered children, observing the state of 
their nose, eyes, skin, bones, joints, spine, heart, 
lungs ind the pr< senci or absence of hernn, measur- 
ing the chest testing their speech, evesight and 
hearing, and" recording these various conditions on 
specially scheduled cards The doctor “seemed to 
be readily welcomed by the teachers, and was some- 
times watted for bv the parents, w ? ho wished to get 
his personal opinion of the children ** (p 10) — an 
appreciation arguing diligent obedience to the two 
following regulations, which are issued in all Teutonic 
gravitv Jo the school doctors “ in the filling in of 
the particular form (notifying ill-health to the parent) 
all harshness and rudeness of expression are to be 
avoided ” (p 94) “ In reference to the teaching the 

doctor is warned that he should tactfully ivoid all 
exposure of a teacher before his class " (p <j}) ! 

But the current of our admiration slackens when 
Dr Mackenzie tells us that the inspection of the 
thirty -iiv e new children in the above manner occupied 
only an hour and a half It is difficult to believe 
that an examination of so wide a scope thus rapidly 
conduited can be of great value Practice, of course, 
brings speed, but not even the greatest expert could 
satisfactorily make such a dc Laded study of school 
children, giving an average of less than three minutes 
to each individu d Eyesight and hearing alone could 
hardlv be tested in that interval 

u When one reflects that from twenty to thirty per 
cent of our school-children in Scotland suffer from 
eye defects needing correction or attention ’* (p 81), 
we may reasonably doubt the policy of introducing 
into the United Kingdom this German svstem of 
school inspection without modification 

The German system should surely be modified in 
the direction of lightening the doctor’s burden Inas- 
much as 14 Dr Kerr, of the London County Council, 
found that with a little carp the teachers were able 
to find out almost all the children that suffered from 
eye defects ” (p 82), there is no reason why teachers 
should not be trained and required to Lest periodically 
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the vision and hearing of every child under thefr 
care It is manifest that u the more the teacher 
knows about the healm of the children entrusted to 
him, the simpler and easier wdl the work of medical 
inspection become % * (p 61) We therefore suggest 
cooperation between the teacher and doctor in the 
manner indicated 

The above quotations and remark* will amplv serve 
to show the general interest of Dr - Mackenzie's little 
volume It is true that three of the four chapters, 
entitled 14 The Hygiene of School Life ” 44 Normal 
Growth in the School Ages,’’ ** Medical Evumnatum 
and Supervision of Schools and School Children/’ 
contain much that has been written of, if perhaps 
less attractively, before But the f remaining chapter, 
4 'The School Doctor in Germany/’ and the appen- 
dices on 44 Re-vaccination of School Children in Ger- 
many ” and on 44 The Plan of a German Elementary 
School/’ traverse comparatively unfamiliar ground, 
and well deserve the attention of the serious student 

C S M 

FLEMEN 1 4 .KY PH^ilCS 

(1) Exetases m Physics for the Use of Sihools By 
J II Leonard and W H Salmcfn Pp va+u6 
(London J Murray, 1906 ) Price is 

(2) Introductory Practical Physus B> \\ F Barrett 
and W Brown New edition Part 1 Pp xn4* 
284 (London Simpkln, Marshall and Co , Lb 1 , 
Dublin Sealv, Bryers and Walker ) 

(3) Heat, I tght, and Sound an Introductory Course 
of Practical Exercises By J R Ashworth Pp 
xv+120 (London Whittaker and Co, 1906) 
Price 2s net 

(4) Light for Intermediate Students By b E Rees 
pp vin+ 1O6 (London I M Dent and Co , 190b ) 

(5) The Tutorial Physics Vol 111 4 Text-book of 

Light ^Bv Dr R Willuce Stewart Fourth 
edition Revised by J Satterlev Pp vm + 346 
(Cambridge University Tutorial Prtsi, Ltd , 1906 ) 
Price 4s 6d 

(6) The Elements of Physics By S L Coleman 
Pp vn + 439 (Boston D C Heath and Co „ 1906 ) 
Price jjf 6d 

(7) Physics— Theoretical and Descriptive By H C 

Cheston, J S Gibson, and C E Timmerman 
Pp xvi + 373 (Boston D C Heath and Co, 

1906 ) Price 3* 6 d 

<8) A First-year Course of Practical Magnetism and 
Electricity By Dr P E Shaw Pp vu + 66 
(London Electrician Printing and Publishing Co , 
Ltd , nd) Price 2 s 6 d net * 

<i) A GRADUATED collection of simple anth- 
+ *■ metical exercises in physics, including 
mensuration, mechanics and hydrostatics, which will 
prove useful for school classes No examples are 
divert on heat conductivity Answers are furnished 
{2) This text-book will be found useful for both 
elementary and advanced students- The volume deals 
with general physics, and the experiments described 
cwfar a wide range They include measurements of 
Aength, arfteq volume, time, and mass, experiments on 
fluid pressure} measurement of force, mechanical 
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properties of solids and liquids \ 'molecular t property 
of fluids The method ©f carrying out Im «xpecU 
ment is briefly* described,’ and ftp example hr worKbd 
out m illustration theoretical * consideration^ |ire 
generally avoided, but many reference# ftr^ gjlvftft io 
text-books or original sources, so thftt a may 

obtain further information if be desires / With sdSi 
a wide range of subjects in so small ft bo^k, the 
treatment is often* scant irt places, the 
mt ter is dismissed without any ‘mention of the datum 
dale On p 147 it is not at all clear how the mean 
value of Poison’s ratio Is obtained from the recorded* 
data. In the experimental proof of Boyle law', one 
ts told 6rst to adjust the mercury to the samp level 
in each limb of the tube; this very tedious operation 
is hardly necessary There is little meaning in the 
statement on p 123 that the value of g determined 
b> simple pendulum experiments Is o 12 per cent f 
greater than the true value 

(3) Dr Ashworth’s book comprises a course of 

laboratory experiments in heat, light, and spund for 
first-year students The plan adapted with each 
exercise is to give a list of the apparatus necessarv 
a short description of the method* of carrying out 
the experiment, and a typical example to show how 
results are to be lecorded in the note-book It is ta 
be regretted that these examples are not always well 
chosen In the experiments on calorimetry, the 

temperature changes produced are often too small 
for measurement with any degree of accuracy bv 
elementary students There is little to be gained bv 
comparing 78-9, the determined value of the latent 
heat of water, with an accepted value of 793 when the 
temperature change in the calorimeter is 5 0 5 C The 
example on the determination of the refractive index 
of glass, by tracing the ray through a slab, is bad 
Measured kngths of perpendiculars from the modem 
and refracted rays on the norrml vary from 0-5 cm 
to x o tin , and the mean value of the refractive index 
is stated as 1 52 A further illustration is affortfed 
in an experiment to investigate the relation between 
the time of vibration of a spring of constant length 
with varying load Recorded periods are 0*54 and 
o 64 second , their ratio 1 185 The ratio of the square 
roots of the corresponding masses is given as 1 183, 
and the error is stated as o 2 per cent 

(4) This little book is intended by the author for 
students w’tth some previous knowledge of experi- 
mental optics The subject-matter covered, however, 
is very elementary, and the treatment is rather formal 
and meagre Two chapters, devoted ti intrinsic 
brightness and photometry, are very cjdb\ and will 
serve as a useful introduction to moffe advanced work* 
on photometry Two excellent photograph# of models 
taken with a pin-hole camera are furnished by Mr 
Andrew Stephenson, and a graphical proof of the 
minimum deviation position « due to hurt Lens 
and mirror formula^ are derived in the ordinary way 
The curvature method for bbtauung these formulas is 
not introduced, and no mention is made of the term 
u power of a lens ” The bool$ is attractive in appear- 
ance, and many students will probably And it useful 
for revision purposes 
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enlarged edition of Stewart’s 
w cptitabja a Very, > full treatment of ^he 

elements of geometrical optics The inclusion of a 
targe number of simple practical experiments enhances 
-valt# of thp volume considerably Dispersion 
and apTctrum analysis receive a fuller treatment than 
it* the previous edition The book Will prove distinctly 
useful, * 

iffy An introductory text-book of theoretical phy$ics, 
the subject-matter having been selected with refer- 
ence primarily to Us value as part of a general educa- 
tion Problems are interspersed at frequent intervals, 
and sortie of these are well designed to make a student 
think A great deal of care has been exercised in 
the compilation of this book 

(7) ( This tejct-book of phvsics, which include* 
mechanic*, heat, light and sound, electricity and 
magnetism, has been written for pupils in the 
American, hi^h schools* The statements arC concise, 
and the diagrams clear It is thoroughly up to date, 
and will prove a very suitable introductory course, 
especially if, as the authqr intends, laboratory work 
is carried out at the same time 

(8) The author in his preface intends this book for 

that class of technical students wfio are /gnorant of 
the rudiment** of algebra, geometry, t / gonometry, 
and mechanics The book includes three introductory 
exercises, six' exercise* on magnetism, and twenty-six 
pn current electricity and its applications There is 
very little fn the method of treatment to distinguish 
it from otiy»r elementary text-books of practical elec- 
tricity and magnetism It is doubtful whether a 
student will draw a correct idea as to what deter- 
mines a spark in air from the statement on p 30 - 

“ Join 1 ft of copper wire to one terminal (of a 
Leclanche cell) and brush the other terminal with 
the free end of the wire No spark is seen because 
the E M F of the cell is only about 1 3 volts and the 
resistance is high, so the maximum current is very 
small ” 

And on p 32 (repetition with storage cell) — 

“ The E M F 1% about 2 volts, and the resistance 
is very small, so the maximum current Is large 
Sparking is abundantly shown ” 

No thoughtful teacher would instruct a student to 
count the number of vibrations a magnet makes in a 
glvep time, as in the experiment described on p 13 
Elementary electrostatic experiments are omitted, as 
these are thought to be relatively unimportant and 
difficult* There is little to recommend this book when 
compared with some excellent introductions which 
have appeared in recent years 


OUR BOOK SHELF 

Animal AfHeans and other of Birds and 

Beasts, By C J Cornish Pp xjixlv+274, 
illustrated, (London Longmans, Green and Co , 
1907 ) Price 6 s 6 d net 

Tffis Iftjte Mt, Comtek was a constant co©tributor of 
articles bearing upon natural history ^matters to the 
columns of Spectator and Country Lift* and the 
present volume, which is edited by his widow, con- 
sists mainly of a reprint of articles from those 
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journals, with such modifications a% the course of 
time has rendered necessary or advisable In spme 
cases the articles had been revispd with fit view to 
ubtjcation m book form by Mr, Cornish himself, 
ut where this had not been done ltj the author’s/ 
lifetime the task devolved upon the editor. 

The volume opens with a brief account of th« life 
Of Mr Cornish, which will no doubt be welcome 
to the numerous readers who find entertainment or 
instruction m bis works Following, this are several 
articles, Upon which the title of the volume is 
evidently based, some of these dealing with the work* 
of such birds .is the South American oven-bird and 
our owrv woodpeckers, while “ road-makmg animals 
and landscape-gardeners ” form the subjects of 
others Several of these articles display a lament- 
able want of knowledge of scientific zoology on the, 
pait of the author We are told, for instance, on 
p* 34, that ** the musk-ox, the ovibv\, is as 
much akin to the sheep as to bovtdae, ahd 
m habits more like what we imagine the un- 
descended great v\ ild original of our sheep was than 
are the wild sheep of to-day ” In regard to the 
first half of the sentence, it is now accepted that 
the musk-ox is not a near relative of either sheep or 
oxen, while the whole fjroup is included in the 
Bov idle, As to the meaning of the second half of 
the sentence, we are altogether in the dark Again, 
on p 48 w’e notice the astounding information that 
the pampas stag is the only large ruminant on the 
plains of South America, which, by the way, are 
stated to be formed of clay Other similar case* 
might be cited, but in the case of a posthumous work 
criticism must not be loo trenchant, and, after all, 
the volume is perhaps sufficiently accurate to suit 
the requirements of the readers to whom it is likely 
to appeal 

Rubber m the East Being the Official Account of 
the Ceylon Rubber Exhibition held in the Royal 
Botanic Gardens, Perademya, in September, 1906 
Edifed by Dr J C Willis, M Kelway Bamber, and 
E B Denham Pp 269, illustrated (Colombo 
H C Cottle, Government Printer ) 

This interesting and up-to-date work is the official 
account of the Ceylon Rubber Exhibition he|d in the 
Royal Botanic Gardens, Perademya, in September, 
1906 (see Nature, December 27, 1906, p 200) The 
duration of the exhibition allowed of its being a 
Rubber Congress, lectures bung given upon the 
various branches of the subject from cultivation to 
vulcanisation These lectures, discussions, judges’ 
reports, &c , have been brought together in the 
present volume and arranged in a logical Older with 
the hope of making this account a standard treatise 
upon the rubber industry as it at present exists 
The chapters dealing with the cultivation of rubber 
in Ceyloy and other countries, treatment of diseases, 
tapping f mves, machinery for the treatment of latex, 
ana the \ hipment and marketing of rubber, should 
prove valuable aids to the practical rubber grower 
Some idea of the rapid growth of the industry is 
gathered when we see that five years ago theie were 
only 2500 acres under rubber in Ceylon, and to-day 
104,000 acres, the Hevea brasthensts being the species 
most extensively planted This tree produces the 
well-known Para rubber, which, prepared in the 
ordinary way, possesses 90 to 95 per cent of caout- 
civ The Hevea appears to stand tapping operations 
even * % en of a very drastic nature 
High^v^qjping has been tried on some plantations 
up to 30ft and 50ft , and this system gives in some 
cases i2lb to 141b of rubber per tree, but there is,. 
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a curious phenomenon in connection with this high 
tapping, viz , thte frequent difficulty of coagulating 
the latex 

One lecturer, Mr J B Camithers, deals with the 
possibility of rubber for pavements for roadways, and 
mentions the rubber pavement under the archway 
leading to Euston Station, which was laid down in 
1881 In 1902 the pavement was found to have worn 
down to ft of an inch in the thinnest places This 
rubber pavement- cost less than three times as much as 
wood or asphalt, but the life of wood or asphalt was 
four years, and the life of a rubber pavement twenty 
\ears The book is w£ll illustrated throughout, ana 
there are some interesting maps of Ceylon, Perak, 
&c , showing lands under rubber or alienated for 
rubber L C B 

Some Modern Conditions and Recent Developments 

1 n Iron and Steel Production tn America By 

Frank Popplewetl Pp x+119 (Manchester 

University Press, 1906 ) 

This report contains an account of a visit to the iron 
and s tee N producing centres in the United States from 
September, 1903, until April, 1904 made by the 
author as GarUide scholar of the University of Man- 
chester It comprises an introductory sketch of the 
metallurgy of iron and steel, some general consider- 
ations on the extent of the American industry, and 
descriptions of the raw materials used, of the pro- 
duction of pig iron, and of the manufacture of steel 
and of rolled steel products, and, lastly, some notes 
on American labour and education 

The author employed his time well, and has given 
a clear idea of modern conditions The important 
subjects of the Steel Trust, organised labour, and 
railway transport ire not tout bed upon, and the re- 
port suffers from the disadvantage that progress is 
so rapid tn America that in the interval that has 
elapsed between the visit and the publication of the 
report many important changes have been effected 
which have rendered home of the information col- 
lected antiquated and much of the interest has been 
impaired by the public ation of reports by later visitors, 
notably In the German work by Dr H Levy, and in 
papers written by members of the Iron and Sted 
Institute who rook part in the New York meeting of 
that society Thus there is no mention of the most 
interesting novelty in blast-furnace practice, namely, 
Mr Gi) ley’s desiccation of the blast by a preliminary 
chilling of the air before its admission to the cylinder 
of th< blowing engine, nor does the index refer to the 
Talbot continuous steel-making process which, first 
used at Pcncoyd, has proved surprisingly economical 
in this country Mr Popplewell gives, however, a 
clear exposition of the results of specialisation in pro- 
duction, of the development of ore-hindling 
machinery, and of the general use of the charging 
machine, features that characterise American prac- 
tice He shows, too, $at the colossal blast furnace 
with huge yield due to high-blast pressure, regardless 
of consumption of steam and boiler coal, is giving 
place to a blast furnace of more modest dimensions, 
with a maximum height of 80 feet or 85 feet, for the 
treatment of fine ores 

The impression derived from reading Mr Popple- 
well’s report is that miny of the most striking de- 
velopments, admirable as they are, were designed to 
meet special wants, and are not necessarily applic- 
able hi Great Britain Thus, to give one example, 
Jhe enormous stock piles called for by the intermittent 
navigation hi L4ke Superior ire not required in dis- 
trict $ where supplies arrive continuously throughout 
the year 
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LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions 
expressed by hij correspondents Neither can he UrktfrtoJt# 
to return, or tp correspond with the writers off refefte^ 
manuscripts intended for this or dny other pari of NATOS* 
No notice is taken of anonymous communication* ] 

The Positive Charge Carrftd by the 4 ParticU 

In a letter in N^runx (August x, 1906) I an 

account of sothe experiments which 1 considered proved 
that the « particle as initially expelled is not charged, and 
I also gave an account of the same work in a paper read 
before the British Association at York last August 
Although I have no reason to doubt the accuracy of the 
experiments published in my letter, 1 do not now consider 
them sufficiently conclusive, as some, recently published 
researches on the a particle have to be taken Into account 
in their interpretation I refer chiefly to a paper pub- 

lished by Rutherford shortly after my letter tPhtl Mag , 
October, 1906, p 348), in which the view is put forward 
that the a particle carries two atomic charged^ 

Now the reasoning in my letter was^rosed on the 

assumption, then held universally, that the charge op the 
« particle was the indivisible Single atomic charge, and 
it was not necessary at that time to Contemplate the 

possibility of any intermediate condition existing between 
the a particle charged and unchai £e<T But it is clear 
that jf, as Rutherford considers probdfcle, the a particle 
carries a multiple charge, the results I published m my 
letter do not by themselves suffice to prove that the 
a particle as initially expelled is uncharged, for It might 
possess a fraction of its final charge initially, obtaining 
the remainder and becoming correspondingly easier to 
deviate magnetically in Us passage through matter This 
is, of course, a contingency not contemplated in my original 
conclusion 

I had hoped long ere this to submit this point to an ex- 
perimental test, which is simple enough to do by varying 
the strength of the field But I very much tpgret I have 
no longer the essential facilities necessary to carry on the 
investigation, particularly the means of obtaining a steady 
supply of liquid-nr, and there does not appear to be any 
immediate prospect of my being m a position to repeat 
the experiments The question at issue is a somewhat 
fundamental one in the relations of electricity and matter, 
and of course, cannot be finally settled by any one series 
of experiments, but only after long-continued and fre- 
quently verified observations But I can neither continue 
the investigation nor even repeat the experiments I have 
already made so nothing remains but to withdraw what I 
have already published b redbrick Soddy 

The University, Glasgow, February 26 


The Rutting of Iron 

In Naiuvk ot February 21 (p 390} appears a letter from 
Prof Wyndham R Dunstan in which he represents me 
as having concluded ” that carbonic acid is essential to 
the rusting of iron, and that rusting does not occur xn its 
ibsence ” As such a general statement, without refer- 
ence to the context of the paper lo which Prof Dunstan 
refers may prove misleading, I shall be obliged if you 
will allow me to point out that the mam and incontro- 
vertible conclusion drawn front experiments extending over 
a prolonged period is that iron does not undergo oxida- 
tion m presence of oxygen and water If, however, u 
minute quantity of acid (either carbonic acid or any other 
acid capable of attacking iron) be present, the metal is 
first converted into ferrous salt, which subsequently 
oxidises to rust Samples of iron which contain such 
impurities as sulphur, phosphorus, and carbides may give 
rise to free acids when in contact with Water and oxygen, 
and under these conditions rusting may be expected to 
occur, even if carbonic acid be rigorously excluded 

Prof Dunstan does not inform us if he adheres to his 
definitely expressed views u that iron, oxygen, and liquid 
water a re alone necessary for the rusting of iron to take 
place,” and that 11 hydrogen peroxida is a necessary Inter- 
mediate product of the chemical change involved in rust- 
ing,” but he confines himself to stating again that aeW 
potassium chromate, a substance which destroys hydrogen 
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perbxfde, Inhibit* muting He ignores the fact that there 
are oth^r pubetances, such a* potassium Iodide, which 
immediately destroy hydrogen peroxide and yet do not 
inhibit the rusting of Iron Moreover, if Prof Dunstan’s 
assumption that Substances which destroy hydrogen 
peroxide (which he^ regards as an essential initial product 
of rusting) inh&lt rusting be accepted, it will be necessary 
to admit, contrary to the general experience of chemists, 
■that the presence o£ a substance capable of removing one 
of the products of an action does not accelerate the action, 
but actually prevents it 

Prof Punstan d^cs not say in what respects his experi- 
ments on the oxidation of iron have afforded results differ- 
ing from my own, but I may remind him that only after 
repeated failures was I successful in bringing together iron, 
oxygen, and water, and In avoiding the presence of acid 

Gerald T Moody 

Central Technical College, February 2? 

The Valparaiso Earthquake, August 17, 1906 
Prof Milne's note m Nature of hebruary 21 raises 
an interesting question which can readily be answered , 
the earthquake which preceded the Valparaiso shock 
originated under the North Pacific Ocean in about oo° N 
lat , i7o° E long, at about oh nm am G M T , or 
minutes before the Chilian earthquake as recorded at 
Santiago This position does not agree with the distance 
given in the note, but Prof Milne in correspondence, has 
informed me that this Is in error, and the distance, as 
indicated by the Shido diagram, 19 qo°, which is in close 
accordance with my own determination of the distance 
It must be remembered that all attempts at deducing 
the distance of origin from a single seismogram are neces- 
sarily approximate, though the error will probably be 
within t; 0 of arc, or about 3^0 miles, in the case of a 
great earthquake giving a complete record The determin- 
ation of the place of origin becomes easy when a sufficient 
number of records from widely separated localities are 
ivailable and these are at my disposal for seeing that 
the Chilian earthquake was likely to be an important one 
in eortmttion with an investigation on which I was 
f ngxgrd I wrote to- a number of seismologlcal stations 
I he addresses of which were known to me, and met with 
a most generous response to m\ requests Unfortunately, 
when the copies of obismograim came in it was evident 
that they recorded two earthquakes, of which the earlier 
was of unknown origin the record of which in every case 
overlapped that of the Chilian one, and rendered the latter 
practically useless R D Olditam 


Nomenclature of the Proteins 

In the current number of the Proceedings of the 
Chemical Society, the council has issued some valuable 
proposals for change in the nomenclature of the protnds 
and allied substances While not ventunrig to criticise the 
majority of the recommendations I notice a definition in 
the proposed subclass 5 which appears to me slightly in 
accurate The subclass in question reads as follows — 

“ 5 Sclero-proteins This new word takes the place of 
the word albuminoid In the limited sense in which the 
majority of physiologists have been accustomed to use it 
It includes such substances as gelatin nnd keratin, the 
prefix indicates the skeletal origin and often insoluble 
nature of Its members * f 

Now, it seems to be a generally accepted view that 
gelatin does not exist ready-formed in nature but results 
from the hydrolysis or hvdration of collagens (v Allen's 
** Organic Analysis ” vol iv and Gohnholm’a u Chemle 
der EiwelatkSrper ”) Is not gelatin as much a product 
of protein hydrolysis as acid-albumm or alkali-albumin, 
for which the generic term meta-protoms is now proposed? 
Would it not, therefore, be preferable to reserve the term 
sclero-proteins, in its strictest sense, for the wholly in- 
soluble products of nnimal-rell activity such as chondrigen, 
ossein, aencin, and keratin, nnd class their hydration- 
products such as gelatin and mlk-gelatin among the meta- 
protelns? 

The committee apparently sees no obiection to im hiding 
gelatose arpong the proteoses W & Gtmes 

Booking, Braintree Essex March 4 • 
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Maximum Gravitational Attraction on a Solid, 

Can you tell or refer me to the solution of the following 
question — 

What will be the shape of a definite quantity Of mass 
of given specific gravity in order to obtain maximum 
gravitational attraction at a point on its surface? I have 
tried various shapes of equal volume, including square 
and rectangular figures, hemisphere, sphere, and cone* 
For thefe shapes I found that the maximum attraction 
obtained at the centre of the base of a cone the apex 
angle of which was about forty degrees , no doubt the 
frustrum of such a cone would attract with greater force 
This question is no doubt of academical interest only, 
but the solution should be instructive from certain point* 
of view W E Miller 

Publication Bureau, General Electric Co , 

Schenectady, New York, USA 


The solid is one of revolution (evidently), and the 
attraction being a maximum is unaltered by shifting a 
small elementary ring of matter from one point to another 
of its bounding surface If dM is the mass of a ring 
formed by the revolution of the point r, 6 , then the attrac- 
tion is dMcosfl/r 1 Hence the equation of the generating 
curve of the boundary is cos $ir* = const , or 
sav or (**+?*)* « k*x* The curve mav be traced by 
drawing the circle r = kcos8 and taking on each radius 
vector a mean proportional between that radius and k 
According to this result, the form of thr bounding curve 
for a surface of revolution is the same as it would be for 
a piano lamina possessing the same property The agree- 
ment can be justified by taking a thin slice through the 
axis of the solid The matter cont lined in this slice must 
evidently be arranged in such a form as to give the maxi- 
mum attraction independently of the remaining parts of 
the body G H Bryan 


A New Chemical Test for Strength in Wheat Flour 

The test described as new b> Mr Wood m Nature of 
February 21 has been in use in my laboratory during the 
past year, where it forms part of the regular routine tests 
applied to flour While 1 am fully in agreement with 
Mr Wood *8 view that the volume of carbon dioxide 
evolved by a mixture of yeist and flour under standard 
conditions Is a measure of thr sugar content of the flour 
together with other fermentable matter produced during 
the fermentatiye change, it is important not to lose sight 
of the influence exercised by the character of the gluten 
on the volume of the loaf A rotten gluten when dis- 
tended by too much gas will break, nnd the ga* will 
escape from the dough From this point of view the 
character of the gluten is deirlv of fund (mental import- 
ance but after all, the problem is one in which no small 
number of variables must be dealt with 

E I RANKLAND ARMSTRONO 


A Remarkable Lunar Halo, February 14. 

In Nature of May 1, iqoa (vol lxvi , p 5), a remark- 
able lunar halo was described as having been witnessed 
from the Ycrkes Observatory on January 19, 1902 It con- 
sisted of an ordinary lunar halo, of 4s 0 or 50° in diameter, 
and of a second ring approximately the same in size inter 
scctlng the first, and cutting exactly through the moon 

The same phenomenon was very clearly seen by myself 
and others at Pembroke Dock during the evening of Sunday, 
February 24, between 9 pm and 10 pm The secondary 
ring appeared to be about a third as large again in 
diameter as the primary, and was situated approximately 
to the north-east of it In both rings the brownish tinge 
of the edges and dark Interiors were perceptible, though 
very muen more strongly in the primary than in the 
secondary 

I should be glad to know whether any explanation has 
jet been advanced as to the optical formation of thr 
secondary ring In the above rare phenomenon 

H F Hunt 

7 Officers Row, Pembroke Dock, Wales February 26 
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4 Pi? 4Ci I CAL HANDBOOK OF BURMA 1 j at the stretdi until the full limit of twentofivh fluids 

S IR GEORGE SCOTT ha* condensed into a j is reached Sifnilaf coil* are worn on^twfejg* and 
volume of 485 pages, which any tourist can con j arms, so that the average woman carrier fifty- or* 
vemently carry about, a mass of useful information } sixty pounds of brass, and some manage as mudh ns 
about Burma The book is described in the preface eighty pounds* Thus weighted, Carry Watpr 
as of the nature of a skeleton or of a painter^ study domestic use, hoe the fields, and goldugr £ Stances to 
for a larger work It is, however, much more thfui market 1 * ^ 

this, and contains all that any ordinary tourist needs Part h contains an account of the' Goyerpifteftt 
to know about Burma, arta, indeed, a good deal Burma The fttft province* of Burma to be uitfbexCd 
which is not known even to some who have resided were Arakah ana Tena*s0mn rafter the first 

for rnnnv years in Burma Burmese war in 1826 The province <rf 1 PegU wds 

The work is divided into seven parts Part 1 , added in 1853, after the second Bortfie^e war,' and 
44 Thu Country and Climate,” contains, besides- an Burma, as It now stands, Was completed ' by the' 
account of the fauna, flora, and geology and minerals annexation of Upper Surma dftet* the third Burmese 
of the country, a most interesting account of the races war of 1885-1886 . 

of Burma *1 he three provinces of Arakan, Tenasserim and Pegu 

It is doubtful who were the original inhabitants of were administered each bv their dwn Commissioner 
Burma The only aboriginal tribe of which there is under the Governor-General of India until 1862, when 

any trace are the Selungs, who live in the islands they were amalgamated under a Chief Commissioner, 

of the Mergui archie 
pelago. Their Ian- 
guage shows affinities 
with those of the Tsiam 
or Cham aborigines of ' 

Cambodia and of the 
/£tas or Negritos, abor- 
igines of the Philippine 
Islands In any case, 
the aboriginal inhabi- 
tants have been almost 
entirely replaced by 
swarm after swarm of 
Indo-Chinese invaders 
w ho have come down 
from north - western 
China, from Tibet, the 
Pamirs, and Mongolia, 
following the course of 
the great rivers The 
Trtdo-Chinese were fol- 
lowed by the Tibeto- 
Burmans After the 

Tibeto-Burmans came 
the peoples of the 

Siamese-Chmesc sub- 
family— (he Karens and 
the Tai, or Shans, and 
the last irruption, that 

of the Chmgpaw, wai 

only stopped by the 

British occupation of 
the countrv The people 

of Burma, although T\a, j —Stiff necked PwImok lh« neckbands of th*rt women ar* of cOlid brut tod vj vrf from 

they are divided into flv»coibto twenty Jlv« Burma A Handbook Of Pr* Uc« t^nforiuntion^ 



many tnbes and caces, 

are, with the exception of the Selungs, all of the 
same original stock Out of the total population of 
Burma, which was found at the census of 1901 to 
be approximately ten and a half million*, about 
seven millions speak Burmese 

Sir George Scott gives an account of all the Various 
races found in Burma, and illustrates his text by 
photographs of many of them VVe here reproduce 
the frontispiece photograph of the stiff-necked 
Padaung belles These women wear neckbands of 
aolid brass rods The bands vary in number from 
to twenty-five, and the idea with which the bands 


are worn is to keep the neck always on the stretch 
Five Veils are all that can be got on to begin with, 
but fresh coils are added as space is made for them 
iSjthe girl grows, so tha # the neck is constantly kept 


of Information • By Sir J Ccorzt 

SoAr. KCIE Pp x*5ao* (london A Matin*, Ltd, 1906,1 IMci 
tor tw* net 
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and it wa* not until Mav i, 1897, that Burma be- 
came a Lieutenant-Governorship 
The account giyen of the duties of officer* it 
general!) correct, but since the handbook Vyas Written 
commissioners of divisions and deputy coiRrffcfs~ 
sioners of districts in divisions and districts where 
work was heavy have been relieved of judicial duties 
bv the appointment, of divisional and district judges, 
whose time is devoted entirely to judicial Work 

In this part Sir George Scott give* an* excellent 
account of the Shan States, With iphich he if *0 in- 
timately acquainted The progress made frt the 
Shan States, which weremaMate of complete anarchy 
when Upper Burma was annexed, is surprising^ An 
j that they now require to secure their further develop* 
ment is the Southern Shan States railway, which 
I will, it is anticipated, soon be commenced Accounts 
I a ^ e aI , S( > men of Rarenni, the Kachih FtflU, dmt 
| th« Chin Hi(ls The Northern and SPuCherfl Shan 
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States* Kvcnni, ftc Knchin Hills, and the Chin some of the most notable pagocUs, And for others- 
Hmi v ar6 At}' administered Jjy special officers under tfyerc are trustees, who administer the endowments 
regulations ‘Which are suited to the primitive con- and collect the offerings of the faithful, and spend 

diffon of the people , the proceeds on the repair of the buildings, but 

Xhe subject pf education is also dealt with m this ruined and deserted temples are to be seen all over 
part It fe remarked that there is no province m the country 

Ipdfa yhicb can compare with Burma in the number Part v ts taken up with an account of the Buddhist 
of the population able to read and write The fact religion which ts very complete As Sir George 

that primary education is so widely diffused JS due to Scott states, there is no doubt that the original re- 

the indigenous schools Every monastery is a school, hgion of Burma was animism, and that this form of 

and theh? is a monastery in almost every village religion stiff survives amongst the vast body ot the 

EchfcfctiQft i$ free, and there are no caste restrictions people Buddhism, as many consider, is not a re- 
in Burma Th^re every Buddhist boy learns at least ligion at all, but a svstem of philosophy What most 

to read add write ' Burmani really reverence are the spirits of the air, 

Part ik concludes with a history of Burma from the the mountain and the fell Many of the hllj tribes 
earliest ftntes The history is as complete as it is are spirit worshippers pure and simple Serpent wor- 
possJble to make it in 38 napes authentic photo- ship too, still survives 

graph of the ex-King Thibaw and the e\-£>ueen Part Vi is devoted to language and literature We 
Supava-Lat, who are now detained at Ratnaglri, an .are sorry that space does not permit us to give any 
old Portuguese fort on the west coast of India, is extracts from this part 

giyen at *oo of the handbook Pqrt vii concludes the handbook with some usefuf 

, hints to residents or 

■ new visitors, and 

the last paragraphs 
of this part tell the 
readers something 
about sport 
There are also 
three appendices 
The illustrations are 
numerous and good* 
We reproduce as a 
sample the photo- 
graph of a Wa sus- 
pension bridge 

In conclusion, we 
strongly recommend 
every intending 
visitor to Burma to 
provide himself with 
a cop\ of this hand- 
book, in the com- 
pilation of which Sir 
George Scott has 
shown that he has a 
thorough knowledge 
of the country, to 
which he has added 
much industry and 
research 

We think that the 
handbook, besides 
being indispensable 

Fig a.—' Wo Stupafitfo* Bridge From " Eurmi * Handbook pf Practical In for mwioo* the tOUriSt, 18 also 


Part id deals wth industries, the forests of 
Burma, mines, agriculture, trade, transports, cur- 
rencyy weights and measures^ All these subjects arc 
dealt With exhaustively, and this part will well repay 
pwusaH 

The streets discussed in part iv are archaeology, 
architecture, art, and music Burma is called the 
land of pagodas, and Sir George Scott points out 
that there Are three distinct types of religious build- 
ing^— the solid pagoda enshrining relics, the carved 
and Oitmnietttfed wooden monasteries, and the 
masonry temples The most celebrated temples are tn 
the rumed town Pagan Many pagodas are in 
ruins beepose, except where the founders have 
endowed them, and thus assured their preservation it 
is to nobody interest to preserve a pagoda The 
merit of erecting a pagoda is great, buf the merit 
attaches to the Original builder, and not to the re- 
storer or repairer 

tTie Government provides for the ^maintenance of 


well worth perusal 
bj members of the non-travelling public who arc 
anxious to know all that can be told about one of the 
most iecent, and at the same time most interesting, 
possessions of the British Crown 


PROF U 4 RCEL BERTRAND 

I T was with deep regret that English geologists 
learned that Pi of Marcel Bertrand, professor of 
geology it the French National School of Mines, 
died on Wednesday, February 13 Born m Pans on 
Juh 2, 1847, a number of a family of great mathe- 
maticians, he inherited a natural gift for the exact 
sciences, and especially for geometry, which enabled 
him to enter into rfecole Poly technique in 18(17 In 
1869, owing to his brilliance as a student, he was 
1 selected b) the French Government as mining 
engineer For three years he attended the courses 
of Hie de Beaumont and others at the School of 
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Mines This teaching decided the direction of his 
life’s work along the traditional lines of the school 
of which he was in turn a student, an Instructor, and 
one of the most distinguished professors from the 
year i886 

It is a special feature of the French Geological 
Survey to avail itself of the help of outside pro- 
fessional geologists, such as university professors and 
teachers, by engaging them during the summer 
holidays as auxiliary collaborateurs It is in that 
wav that Marcel Bertrand was Induced to carry out 
during the summer months of several ve-irs a series 
of held observations in the Jura mountain^, with the 
view of publishing detailed geological maps of the 
region it was quite natural that the growing 
interest of thf voung geologist was excited bv 
the structure of this district - classical for the relative 
regulauty of its foldings 

In i88r Bertrand was led in the sime wav to 
investigate the geologv of Provence, when a simple 
appearance hides extreme complexity of structure 
It was there that, after several occasional visits to 
the Alps, he was able to bring new light to bear on 
the earth's inutom\ He was the first to perceive 
that the foldings of the pre-\lps have been altered 
in depth bv the older horst of Maure Mountains, and 
have resulted in extensive overfoldings which later 
on have been again obliquely plaited by more recent 
compression These investigations culminated in 
1887 in the publication of his “ Memoirc sur le 
Beaussel (\ ir),” which, notwithstanding its short- 
ness and local character was received with keen 
interest by Continental geologists Jt was for them 
the starting point for further inquiries upon new 
forms of disturbances, and especially upon those long 
recumbent folds the horizontal extension of which is 
so great that thev are frequently spoken of as sheets 

Bertrand's great experience of the coal mines of 
the north of Trance afforded him the opportunity of 
detecting that overLhrusts of the same amplitude had 
taken place at the close of the Carboniferous period 
He expounded these similarities in his memoirs upon 
14 Les Rapports de Structure des AIpcs de Gians et 
du Bassin Houiller du Nord,” where it was sug- 
gested, for the first time, that the famous dopple 
fold of Gians might be regarded as a single ex- 
aggerated overfold coming from the south This 
explanation is now accepted bv Prof Heim himself 

In i8q6 Bertrand wTote a preface to introduce to 
the French public a translation of Suess’s “ The Face 
of the Earth ” If anyone should deny to scientifii 
men the gift of expressing their ideas in a concise 
and adequTte stvle, reference should be made to this 
brilliant md lucid account of the progressive develop 
ment of structural geologv from the first attempts 
of Leopold de Buch and t he de Beaumont to the 
synthesis of Suess involving the whole surface of 
our planet, or the minute re-construetion of the 
former orography of the Highlands by Prof Lap- 
worth 

In i8q6 Bertrind was elected a member of the 
Acad?mie des Sciences to fill the chair left vacant 
by the death of Pasteur In iqoo he took a largo 
part in the organisation of the Pans meeting of the 
International Geologic il Congress He contnbuted 
^9 papers on the geologv of the Western Alps, and 
personally directed one of the excursions in that 
district It was the last gratification of his life, for 
shortly after he suffered great affliction by the death 
of his daughter* who Was buried by a sand-slip when 
"geologising* with him 

It is deeply to be regretted that such a gifted man 
has passed away without having fulfilled his possibilt 
ties, He scattered some of his original ideas in short 
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papers which appeared from 1&84 until chiefly 

in the Comptes rendus of the French Academy ; of 
Sciences, in the Anttales des Mines, and in the 
Bulletin of the Geological Society "of Parian But he 
did not concentrate his abilities upon a great scientific 
work which might have been compared to the 
volumes by Prof Suess Our ohfy consolation is the 
power he possessed to impart hia spirit to his 
students and to the number of his disciples, Such as 
MM de Launav, Lugecm, Termier, Caveux, Ritter, 
&c , whom he left behind fitted to carry on his wxirk 

M M AttORCK 


Ii* C RUSSELL , CMG, F R S> 

T HE announcement of the death of Mr H C 
Russell, who for nearly forty years was among 
the foremost representatives of science in the colon) 
of New houth Wales, has been received with great 
regret by many men of science Since 1870 
he held the post of Government astronomer and 
director of the Sydney Observatory, in succession to 
Mr G R Smalley, and in that capacity rendered 
most import int services to the coloijy Hts first duty 
on lppointmt nt was to organise tha resources of the 
colony for the observation of the transit of Venus 
With small funds, little skilled assistance, and short 
time for preparation, he nevertheless succeeded in 
equipping several stations in a highly efficient 
m mner, reflecting great credit upon the readiness of 
the colonists and the exertions of the observatory 
staff 

Thenceforward the observatory pursued a course 
marked by continually increasing usefulness, culmin- 
ating in the acceptance of a share m the international 
photographic chart of the heavens The /one 
allotted to this observatory extends from -52 0 to 
-64° declination* and under Mr Russell’s direction 
the task advanced far towards completion But in 
the course of the work it was found that considerable 
improvement might be effected if the telescope were 
removed to a station remote from the town of 
Svdney The director had long advocated $he re- 
moval of the observatory, and the mounting of the 
photographic equatorial at Red Hill probably pre- 
sages the abandonment of the Sydney site The 
measurement of the plates is being prosecuted on a 
common plan with those taken at Melbourne, and 
one of the latest papers from Mr Russell has refer- 
ence to an improved form of micrometer for the 
measurement of these plates Mechanical devices 
always had great interest for the late director, and 
he paid great attention to special forms of driving 
clocks for equatonals 

But most of all the colony is indebted to' him for 
his organisation of the meteorological service, He 
had charge of a district of the climate of which little 
was known, and as the colony extended and the 
population occupied areas of unexplored countnr, he 
had to widen the range of his inquiry in ortf^r to 
supply the necessary information to intending 
settlers The long sene* of observations that he 
published op climate factors, especially those having 
reference to rain, evaporation, and state of the rivers, 
attest to his industry, his powers of organisation, 
and his recognition of the requirements of a ypung 
and rising colony He put it on record that whet? 
he assumed office thdre were but five rain-gauges 
in the colony On his retirement there were some- 
thing like two thousand His discussion of the 
results has scarcely been as hi-^py as his collection 
He seem9 to have relied upon statistical methods 
rather than on physical facts, and 1 q this way was 
led to suggest a theory which would make the 
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amquiyfcof predpitation depend upon the moon’s 
nodes These cycles are shown very distinctly over 
the' few- vears that he was able to bring under dis- 
cussion* out his explanation has not been generally 
accepted This is a small matter in comparison 
with the value of the information which he was able 
Co furnish, and which has contributed in no small 
degree to the prosperity of the colony, This collec- 
tion of observations will be of the greatest service 
in subsequent inquiries 

Mr Russell has left a character for industry and 
closepe^s of application that cannot but prove stimu* 
latlng to future astronomers in the southern hemi- 
spherei He was much esteemed by many friends in 
this country, who regretted his retirement from the 
observatory , and besides being a Fellow of the Royal 
Society, to which he w &s elected in 1886, he was a 
member of mnriy learned bodies, and was well known 
as a contributor of frequent and welcome papers 

WFP 


DR AL1 4V MACFADYEN 

D ACTERIOLOGICAL science in England has 
^ sustained a great loss by the early death of Dr 
Allan Macfadyen, wh> passed aw at on March 1 a 
martyr to that science lie loved so well and to which 
he had devoted his best days, his last illness being 
caused bv accidental infection in the laboratory 

Dr \facfadyen was a distinguished graduate of 
Edinburgh University, and subsequently studied at 
Bern, Gottingen, and Munich One of his earliest 
investigations Was on the behaviour of the bacteria 
in the digestive tract, in which he proved that the 
gastric juice and intestinal secretions protect but 
little against the invasion of pathogenic microbes 
This was soon followed bv a joint paper with Prof 
Nencki and Dr Siebtr, on the chemical processes 
occurring in the small intestine of man in which 
the intestinal contents were examined and the exact 
chemical changes produced b) several intestinal 
microorganisms in pure cultures were studied V\ith 
Sir Lauder Brunton, an mvcstigition of the ferment 
action of bacteria was contributed to the Proceedings 
of the Royal Society, and his chtmual bent was 
further shown by a paper on the action of bacteria 
on albumins and peptones, w'hich appeared in the 
Reports of the Local Government Board The 
thermophilic bacteria, organisms which thrive at high 
temperatures, attracted his attention, and with Dr 
Blaxall he earned out an investigation on them in 
which, almost for the first time, a number of species 
were differentiated and their action studied With 
Dr Harden, Mr Rowland, and the late Dr Moms, 
researches were conducted on the nature of the veast 
zvmase of. Buchner, and the phosphorescent bacteria 
and problems of disinfection w^ere other subjects in 
wmlcfi he made additions to our knowledge 
Dr. Macfadjen was early inspired with the idea of 
the paramount importance of the contents and ex- 
tracts of the unit of life — the cell-* and the happ> 
culmination of Sir James Dewar’s researches on low 
temperatures gave him m unlooked-for means of 
obtaining these In a comparatively unaltered state 
He shwed that the low temperatures of liquid air 
and, of liquid hvdrogen had little or no effect on either 
_the vitality or the functions of microorganisms 
With Mr lowland he attacked the problem of grind- 
ing up bacteria with liqutd air, and bv a number of 
ingenious devices he finally succeeded m obtaining 
the juicqs of bacteria in sufficient quantity for in- 
vestigating their characters The comparative failure 
of attempts to produce therapeutic sera for such 
diseases §s tuberculosis, typhoid fever, cholera, pneu- 

NO. IQ4Q. VOL 7*1 


mourn, Ac , the organisms of which produce little or 
no extra-cellular toxins, suggested that the juice* of 
these organisms, the ** endotoxins,” obtained bv 
Hquid-air grinding, might be used for immunising 
He showed successively that the virulence of an 
organism varied directly With the amount of endo- 
toxin that could be obtained from it, that an animal 
might he immunised bv ine.ans of these endotoxins, 
and that the serum of such an animal possessed 
immunising and curative properties 
The application of thcs£ principles to the typhoid 
bacillus, cholera vibrio, pneumococcus, and hog- 
cholera bacillus was described m a series of papers 
Latterly, the application of the results to the treat- 
ment of human disease occupied Dr Macfadyen’s 
attention with encouraging prospects, and it is a 
tragic circumstance that he should be cut off just as 
his life-work seemed to be nearing completion 
As secretary and head of the Bat teriological De- 
partment of tht British, Jenner and Lister Institute 
of Preventive Medicine, as it was successively named, 
Dr Macfadyen had a large share in the organisation 
of the institute .it Chelsea, and much of the bacterio- 
logical work thU emanated from there was inspired 
bv him As Fullerian professor of phvsiologv at the 
Royal Institution iqot-4 his courses of lectures on 
the cell, antitoxins phvsiologv of digestion, and other 
subjects made him known to a wide circle 
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l he following <undicJatis were seketed on Thursdav list 
bv the council of the Roval Soot tv to he recommended 
for election into the society — Frcnk Diwson Adams 
Hugh Kerr Anderson, William Blaxlnnd Bcnham T ord 
BhthiWood, William Henrv Bragg Frederick Daniel 
Chattawac, Arthur William Ciosslev Arthur Robertson 
( ushny William Duddell Frederick William Gamble 
John Ernest Petavel Hcnr\ Caboum Pocklington Henrv 
Nicholas Ridlev Grafton Flliot Smith and William Henrv 
A oung 

Prof W’ A TiLni-N h R S has be t n « luted a member 
of the A thence uni Club under th* provisions of the rule 
of the club which empowers the cnnual election bv the 
committee of three persons 11 of distinguished eminence in 
science literature the arts, or for public services ” 

A deputation represpnting the Anlhiopological Institute, 
l he British Science Guild and other scientific bodies 
waited upon the Pmne Minister on Tuesday to urge the 
establishment of a national anthropometric survey Mr 
R C Lehmann, M P who introduced the deputation 
‘'jid that, in the first instance the survey should have 
for its object the periodic measurement of children and 
voung people in schools and factories Besides this, a 
comprehensive survev of the general population of the 
vc hole country should be undertiken The sum asked for 
is 4000/ or 5000 / The need for such a survc\ was de 

scribed bv Dr D J Cunningham, Mr J Gray Dr Gow 
Sir Lauder Brunton and Dr A C H addon In his reply 

(o the deputation Sir Henry Campbell-Bannerman con 
fessed that he has been much impressed b) the arguments 
adduced as to the great lack that there is in this country 
of knowledge of the qualitv of the population It is 
obviously desirable to have a record of the kind proposed 
in order to be able to study the changes in lh» condition 
of the people at large as a guide to action in idmimstra 
tion and in legislation regarding it An\ test applied to 
the condition of the inhabitants of anv district is a test 
of their surroundings, of the mode in which they live. 
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and the circumstances which affect their health and utility 
and therefore this cannot be an unimportant thing It Is 
very desirable to avoid any impression that a sort of 
experiment is to be practised upon the poor children in 
the common schools Whatever is done to the poor ought 
to be done also to the rich, and the application of the 
sysftm ought to be universal In fact. It will cease to 
h,ive its proper value if ft 1* confined to the poor schools; * 
^huh are a little more at the disposal n/ the Government 
and the authorities than the great schools, such as West- 
minster and Others, Results are wanted referring to the 
whole population, so that comparison may be mads 
between different district* and different occupations The 
sum mentioned for the survey is a modest amount, but a 
great many modest sums make up a large sum Rut the 
mere question of cost is not likely to stand In the wav of 
a great scheme of this sort if the Government Is satisfied 
on full consideration — which shall be given to it — that the 
time is ripe for this new enterprise , 1 


In January the American Museum of 
*ent over a party, under Prof H F\ OsbjJrn v to^ tfiw 
Faydm desert of northern Egypt to explore 
fossil vertebrates in (he Uppei\ EpCene fc^ntotf^ns $jjk adp 
famous by the discoveries of Beadnell *pd AodrtW*. 
Capthin H G Lyons, director-general t of the Egyptian 
Survey Department, tendered material assistance In out- 
fitting the eipedfelom and detailed of 

the survey, for a three weeks' tour of, (be formations With 
Prof Osbom As a result of this touar* It wa**'dad<l^ 
to confine the search principally to the Upper JEocepe^ tip 
patty reached the Fay Am on February and at ‘onfie 
began the work of prospecting and excavating, vyhich 
will be continued for two or three months under 
direction of Messrs Granger and Olden, of the American 
Museum The chief objects ofMie party ate first to occur* 
a representative collection of the extldct amtaaU already 
known , second, to extend our knowledge of the email 
fauna of the period fhe fust stop fn the Jitter direction 


— . , _ . . , - , - has been the discovery of ROdentiu apparently of the 

The Goldsmiths Company has contributed the sum of . w ' 

loool to the revareh fund of the Chem.col Soc.ety „ 4 my ° m0rph * rou P 


The 134th anniversary dinner of the Medical Society of 
London will be held on Wedriosday, March i}, at rim 
Whitehall Rooms, Hotel Metropole 

The death is announced of Mr C A Witchcll, author 
of *' The Evolution of Bird ^ng, with Observations on 
the Influence of Heredity and Influence," and of other 
works on natural history 

A meeting of the Institution of Naval Architects will 
be held on March 20-33 At the opening meeting Lord 
Glasgow, president, will deliver the presidential address, 
ind the gold modal of the institution will be proofed to 
Prof R L Weighton 

The EnfuJi Medical Journal states that the Pcrtugu^se 
Minister of Marine has decided to send a scientific mission 
to the Ilhn do Principe, m the Gulf of Guinei r for thc t 
purpose of trying the effect of measures of general pro- 
phylaxis Tgainst sleeping sickness, thp prevalence of which 
on the island continues to increase 

On Thursday next, March 14, Dr C W Saletbv will 
begin a course of two lectures at the Ro>al Institution on 
u Biology and Progress n The Friday evening discourse 
on Marrh 15 will be delivered by Prof I unge, on 
“ Problems of Applied Chemistry," and on March 32 by 
Prof J J Thomson, on “ Rays of Positive M<elrlcit% " 

At the meeting of the Anthropological Institute to he 
held on March is in the theatre of the Civil c 5rvicc 
Commission, Burlington Gardens, W , Dr C G Sehg- 
mann will exhibit a sene* of kinematograph pictures 
illustrating New Gutftea native dances Persons desirous 
of being present can obtain cards of admisston on appli- 
cation to the secretin of the Anthropological Institute, 
3 Hanover Square, W 

. In reply to a question asked in the House of Comtrfons 
oft Monday as to the cause of the recent explosion in the 
research laboratory at Woolwich, Mr Haldane said — • 
“ It is doubtful whether cordite can be detonated , but if 
ft Is* possible the circumstances must be exceptional 
Dynamite, if lighted, cannot be detonated unless ,i$ 
confined. There waf no iodide of nitrogen in the research 
laboratory in the ctenmal research magazine It can be 
d^&wted imdenj. water, and cannot be kept in a dry state 
An Inquiry i» being held as to the cause of the explosion 
#t ^dqlwlch ” * 
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Mr W Burdett-Coutts has decided to arrange for the 
publication in due course of a life of tha^lqte Baroness 
Burdctt-Coutts He informs us tha(^ hv, anxious that 
those persons who possess letters of interest from the 
Baroness, addressed to them or the ir forbears, should 
send correspondence (after May 1 next) to him nt 1 Strattqn 
Street, I ondon, W , or communicate with him oft the 
subject All documents will be treated with great care, 
^rtd returned as soon as practicable, intact to their owner* 
niter the necessary extracts have been made from them 
{ t a general monthly meeting of the members of the 
Royal Institution on Monday, March 4, 1 letter from 
Mr Burdett-Coutts was read expressing appreciation of 
th^ terms of a resolution, with reference to the death of 
the Baroness Burdett-Coutts, sent to him by the Royal 
Institution In the course of his letter, Mr Burdett-CoutU 
says — The Baroness \ sorial relationships to science, 
her friendships with many, her acquaintance with nearly 
all, of its eminent professors for the past seventy years, 
are well known , her efforts to encourage and aid those 
who were struggling 10 the aame path, not so well as 
was her custom If a scholarship was to be established 

at Oxford, not classics or history, or even theology, but 
science claimed her aid Such things were not 'done at 
haphazard She would spare no trouble to searrh out both 
the nefd md the moans With a touch pf characteristic 
humour she inquired of Sir Wm Hooker whether Kaw 
Gardens, so far up the Thames, was not poor in tea- 
weeds She had already found out the fact, and’ Bad 
secured the Griffith* collection, so rare and extensive that, 
without impairing the central completeness, ' jt provided 
duplicate* for six other botanical establishments She 
probably had not read Schiropef’s monograph on the genus 
Sphagnum, and did not know the details of the mtiic*- 
logjcal collection of Bruch ; bite she found out that K«v 
also wanted mosses, and that Schimper's great herbarium 
could be acquired. Thus, not so much by Wealth Aw by 
thoughtful Insight, special department* Of British science 
were enriched at her hands. 

At the annual general meeting of the Geological Styfcjnty' 
on February 23, Sir Archibald Galkto, the j#e*id*iu; 
scribed the arrangements contemplated for the celebration 
of the society’s centenary neat September Invitations to 
attend the meetings wilt b* sent to all the forelgp member* 
and foreign correspondents o# the society, and geological 
societies, geological surveys, and learned institutions whhtfi 
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bavfc ^^eoto^cai aide, will be a*k?d to send delegates 
PdrtityMr in*itEtk>ns will also be addressed to geologists 
o! toft* in tfte oM and the new work}, who ar* not 
attend? enrolled Irt the foreign of the society The 
official programme Will probably extend over three days 
In London. The arrangements Tor each of these three 
days atfe utld^r consideration, bu£ Sir Archibald G<H ki* 
proposes to give hit presidential address as the {nice de 
rjsbtance of one of the forenoon dr afternoon meeting* 
In that address he will offer a sketch of the state of geo- 
logical acienCe outside Britain at the time when the 
Geological Society of London was founded and indicate 
the exterttdt Influence* that affected its start, By this 
choice Of mfqbject he hopes to interest the foreign guests, 
While at the same time inviting the fellows of the society 
Into st domain of tho hi&torv of science which is perhaps 
less familiar than it deserves to be The chronicle of the 
*oc|ety itself during the first hundred years of its exist* 
■Mice has been carefully and fully compiled from all av li- 
able sources by Mr Horace B Woodward for publi- 
cation in volume form Excursions to places of geological 
note in this country will probably be arranged, some to 
precede and others to follow the meeting in I ondon The 
various mu$«ums and places of interest m the metropolis 
will, of course, be shown to the expected visitors, and 
there wtU doubtless be no lack of public and private 
hospitality It is anticipated that the Universities of 
Oxford and Cambridge will both receive the foreign guCsts 

To NaUtten for Janunrv Prof A W Brogger con- 
tributes an Illustrated account of the pldest stone imple- 
ment* of Norway These are all Palicobthic, and include 
" celts/* together with two distinct types of ** axe-heads ” 

A paper by Mr E D Congdon on the hvdroid polyps 
of Bermuda is published in the January number of the 
Proceeding* Of the American Acadamv of Arts and 
Science*, and two on plankton crustaceans from the San 
Diego region, by Mr C Juday, are issued m vol 111 (parts 
ix and x ) of the zoological series of the University of 
California Publications 

IS an earlier number* of Nature reference was made to 
un exhibition in the hall of the Natural Historv Museum 
of specimen* sent by the Marine Biological Association at 
Plymouth This exhibit has been augmented bv a >ar 
of specimens illustrating the transition from the marine 
teptorephalus larva into the fresh-water elver, or >oung 
ed, and bv a second vessel containing specimens of the 
various animals which go to form the ordinary diet of the 
cod Thirteen species are included in the latter, among 
which four are (for the most part immature) fishes 

Tug January number of the hetortan WaturaJUt con- 
tain* an account of a traverse of the Owen Stanley Range, 
British* New Guinea by Mr C C Simpson Some 
lfttefefttlfig observation* on the habits of blrds-of-parudise, 
of which several species were seen, are recorded The 
11 six-plumed *' and " magnificent *’ specie* have dancing 
grounds, carefully cleared on which they disport them- 
selves, while the “ ragglanu ” has a special tree to which 
thfi, males resort for their nuptial display but the other 
specie* use for this purpose any tree that may be con- 
venient, In the author 1 * opinion, many of the rarer 
specie* lay only a single egg 

THE Part* Illustrated magazine Madame et Moiuuur 
for February >7 contains an appreciative Account of Prince 
Roland Bonaparte and his scientific researches 1 he 
Prince IE, indeed, before ah things* a savant, and devote* 
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the whole of his available time to scientific Investigation 
Although botany claim* the first share of his attention, 
he likewise devote* much time and money to anthropology 
having brought together a unique collection 6f anthropo- 
logical photographs, while geology by no means 
neglected Print e Roland »s likewise a great traveller, 
having visited a large part of the North American con- 
tinent The herbarium in his palare In the Avenue d’l&rn 
rs stated to contain not less than 700,000 specie* of plants 
The Prince has pint been fleeted a member of the French 
Aoadepiy of Sciences 

Wk have txen favoured with a copy of the first part 
of a new work, M The Kennel Encyclopaedia," edited by 
Mr J, Sidney Turner, and published by the Encjctopsedlc 
Press* Sheffield The work, it k estimated, will run to 
about sixteen parts to be issued at intervals of from four 
to six weeks Judging from the illustrations to the article 
on Airedale terriers the work promises to be of an? ex- 
ceptionally attractive nature Mr R I Pocock con- 
tributes an excellent article on the antestors and relative* 
of the dog, while Prof Hobdav illustrates canine anatomy 
bv means of sketches Mr Croxton Smith, who writes 
on the antiquity of the dog appears however, VO be un- 
acquainted with all the literature of the subject notably 
a recent article in Globus , bv Prof Kramer, on the St 
Bernard and the libet mastiff 

Major Powml Cotton, who rercntlv irrjved in this 
country, during his journ< \ home communicated to 
Reuter's Agency at Rome some of the tesulte of his twenty- 
seven months* sojourn in the heart of \frici According to 
this account, the explorer secured 1 spe* mv n of the 
Central Africin race of the white rhino* <ros nr 11 I ado 
like other British explorers of the Ituri Forest lie failed 
to see a living ok ipi, although he appro'ichnd within twenty 
v irds of cne in dense jungle The skeleton and skin of a 
male and the body-shin of a calf were houevrr, secured, 
ind have now been transferred to the British Museum 
Important information thrived from the ituri pigmies, 
with regard to the habits of the okapi is promised in 
due course Several mammals collected have been 
dejicnbad as new by Mr Lydckker n They are the 
black honey-badger and local races or phaces of the 
African tiger-cat wattt thtvrotam, StuhlmanhV elephant- 
shrew, and a gui re?a monkev from the Jiuri Forest 
together with a largt lawnv buff ik> from the open Semhki 
country near the Albert Hdwnrd Nv in/ 1 Major Cotton 
has demonstrated that the range of the dwarf red buffalo, 
the water-chevrotam, and the potamogale extend* right 
urross the forest region It may be added that Mr 
Boyd Alexander has presented to the Briiish Museum the 
skull and skin of an okapi obtained bv his expedition In 
the southern Bnhr-el Gh curat country 

Pubj T8hkd as parts of the currant volume of the Kew 
Bulletin, appendix li furnishes a catalogue, with alternate 
pjges left blank, of additions to the librcrv during the 
) ear 1906, and appendix 111 contains a list of new garden 
plants for the same icar Again a large number of the 
new plants have been obtained from China bung intro- 
duced by Messrs J Veltch and Sorts, denved from the 
cot Actions made for them by Mr h H \\ II son Four 

spheres of Primula are addod td a prrviouUv long list, 
among them being the vivid blue-flowered Primula defle-ca 
Of new specie* from Brazil a dozen are recorded, all 
except AspUntum /a erratum being orchids 

A discussion mainlv theoretn a! of the much debated 
question of tho wat<r supph- m plants bv Dr A Ursfruny, 
appears In the Bwlogttcha Ccntralblait (vol xwu , No* 
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i, *, and 1) The author is a strong advocate of the 
important part taken by living parenchymatous cells In 
the ascent of sap, favouring the view that they act chiefly 
as intermediate pumping stations It is noticeable that 
the explanation offered by Afkenasy receives brirf con- 
sideration, and no mention is made of the paper® artd 
investigations contributed to the subject by Dixon and 
Jo!v or other British workers 

Undoubtfdlv the greatest novelty at the rubber exhibi- 
tion held \n Cevlon last August was the sample of pressed 
or blocked rubber sent from a plantation in the Malav 
States As blocked rubber possesses several advantages 
over * 4 biscuit ” rubber, an early opportunity Was taken 
b\ Dr I C Willis and Mr M K Bamber to prepare an 
experimental block with creosote to ascertain whether 
it was suitable for shipment to Furope The detail* of 
the experiment air given in vol iv , No 1, of the Circulars 
and Agricultural Journal of the Rova! Botanic Gardens 
Ceylon, from which it will be seen that although the 
block contained a considerable amount of moisture, the 
price of the sample compared favourably with the best 
biscuit 

It is improbable tha( students of natur d history are 
sulfu a nllv familiar with Crabbe’s poetical works to 
express an opinion on his descriptions of birds ind plants 
An article on Crabbe as a poet is contributed bv the Rev 
J Vaughan to the I ebruary number of the Monthly 
Revtewt claiming that his description* of scenen are 
characterised b> their distinrtmss md areuraev The 
botanical references In his writings are practu dl\ con- 
fined to the district of Aldeburgh in Suffolk, as in the 
allusion to the salt-marshes where “ Samphire-hanks and 
salt-wort bound the flood/’ Ac But his Interest in botany 
extended much beyond word jointing he was a keen 
collector and know the haunts of such rare plants as 
Trtfohum luffoeatum Pisutn maritlmum and VrUca 
ptlultfera , also several note-books still extant indicate 
that he ardently followed the progress of knowledge with 
regard to grasses, sedges, and cryptogams 

The current issue of the Quarterly Journal of the Geo- 
logical Society (vol Win part i ) contains a valuable 
paper bv Mr W R Baldwin-W Neman on the influence 
of pressure and porosity on the motion of subsurface 
water ft contains m able summarv of the more Important 
investigations of the behaviour of underground water, and 
shows that by the ( ireful study of the hydrological map 
of a district which has been surveyed with some exacti- 
tude, it is possible to gain a considerable knowledge of 
the details of the geological structure of the district which 
might not otherwise be available and to obtain at the 
same time valuable data for the scientific solution of the 
water-supply problems of that district 

The recent remarkable development of thp American 
iron industry is discussed in Rome detail bv Mr E C 
Eckel in the Engineering Magazine (vol xxxil , No 5) 
Dealing with the important subject of ore reserve*, he 
shows that, on the assumption that the demand for iron 
ore during the present century may range from 50 to too 
million tons annually the Lake Superior district would 
last for from uvent>-five to fifty years more if it supplied 
the entire United States But, counting on the kpown 
reserves elsewhere in the United States, the ore will last 
ly a much longer period, though, of Course, it must 
necmarily show^a gradual but aready increase in value 
Electric snielting f wifl, he considers, have little influence 
on the general development of the iron and steel Indus- 
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tries until fuel supplies become more scanty {fam they 
are at present Considerably more practical mum to the 
industry can be expected from Ae nodulising process oJ 
treating ore dust This process accomplishes bbth the 
consolidation artd desulphurising of the material, one! it* 
chief advantage, as compared with the older briquetting 
and, roasting processes, arises from the fact fhat the rotaf) 
kiln employed is distimtlv an effective labour-saving 
device i 

The remarkable paper which Mr Dugald Clerk rea<i 
before the Institution of Civil Engineers on February at 
brings us appreciably nearer a complete understanding o’ 
the thepnodvnamics of the mternal-coiflbtfstiin engine 
He examined tt^e results of the tests made by the ineHtu 
tion committee on the standards of efficiency of irtternal 
combustion engines, and gives the results of further ex 
perimenls on the large engine used In the test, with th< 
view of finding the true heat distribution of the engine 
Tables are given showing the ideal efficiencies for cUfferen 
compressions using the specific heat values given, and shov 
thpt roughly the air standard is 20 per cent too high, an< 
that if y the ratio of specific heat at constant pressuri 
to specific heat at constant volume, be tahjrn as 1 *85 fo 
the explosion line and 1 37 for the compassion line, ttn 
change of specific heat between 1700° C aqd tooo® C 
commonly used in practice is too small to produce mucl 
error More investigation is, however required befor 
even the apparent specific heat values can be accurate! 
known for the various mixtures used in Intern ai-combus 
Jion motors For a given expansion the best engines hav 
approached very closely to the theoretical realisation o 
their cycle The complete suppression o«f all heat losses 
due to conduction Ac on the explosion expansion strokes 
could onl\ increase the indicated power bv about 13 per 
cent It is saiisfmtorv to find that the gas engine is so 
nearly perfect 

In his recent notice of Dr E W Siripture’s work on 
experimental phonetics (February ai p 39a), Prof 
McKendrick pointed out that though mention is made in 
the work that Prof Weber, with Prof Schneebeli, applied 
the Fourierian analysis to a vowel curve, no date is given 
when this was done Dr C E Guillaume, of the Bureau 
international des Poids et Mosures, Sevres who was 
formerlv Prof Schneebeh's assistant, writes to nay that 
the results of researches on the harmonic analysis of 
vowel sounds during the summer of 1878 were communi- 
cated to the SociM des Sciences naturelles de Neuch&tel 
on November 31 of that year The paper by Fteemlng 
Jenkin and J H Ewing referred to bv Prof McKendrick 
was communicated to the Rojal Society of Edinburgh 6n 
June 3 and July i, 1878, and was published in part in 
of vol xxv ni of the Transactions, which is dated 1879 

Wk have received from Messrs Shelley W Deaton and 
Co , 9 q Regent Street, W , samples of their patent butter- 
fly tablets, containing handsome tropical butterflies and 
moths, mounted on a special piaster background, and 
covered with glass In such a manner as to exhibit the 
wings antennae, Ac , to perfection, while preserving the 
specimens from almost ariy injury short of the actual 
breakage of the glass cover or of the tablet itself We 
believe the process is American, and have been fartijlfaf 
with Messrs Denton's method for some years, and we 
are quite ready to concede that it possesses wort of the 
merits claimed for it bv the firm In the chcular fctrtch 
thev have sent us But when they sav that the specimens 
* preserve their rich colours intact,” and ” they make 
magnificent wall, table, cr muutel ornaments,” yvt cart 
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Only point Oat that light, especially direct sunlight* 1 h 
afcvnyt Wry destructive to the colours of butterflies (though 
to the coloofs fade more quickly than Other*), and though 
thev wfn preserve their colours fairlv well for centuries 
if kept from the Itght, we should strongly recommend any 
pe%m who values specimens of butterflies to keep them 
carefully covered, except when Actually undergoing in- 
spection 

We have before us copies of the reports of the U S 
National Museum, Washington, for the years ending 
June jo, 1905, and June 30, 1906 * These reports are (or 
the future to be restricted to accounts of the administrative 
operations of the museum The Interesting and well- 
lllusp-ated papt re based on the collections of the museum 
which in past veers have appeared in the appendix to the 
reports, are for the future to be published in other series 
The report for the year ending June 36, 1906 show's that 
the total number of accessions received by the museum 
during that year was 1516, comprising 257,605 specimens^ 
of which #*32 were assigned to the department of anthro- 
pology, 327,633 to the department of biology, and 21,740 
to the department of geology In ethnology, large 
accessions were received from Arizona and New Mexico, 
the Philippine Islands, and Malaysia The collections in 
phvslcal anthropology were mainly enriched by material 
from MalSysia and from ancient Indian ruins and mounds 
in the western parts of the United States The most 
important addition to the biological department was the 
collection of 75,000 American Lepidoptera given by Mr 
William Schaus, and, besides these 33,000 insect speci- 
mens were received through the U S Department of Agn 
culture 'In view of annual additions such as these, it is 
not surprising to learn that " year by year the exhibition 
cases have been brought closer and closer together, and 
great spaces have been shut off from the public view to 
permit of the shelter of thousands of new accessions ” 
Fortunately, the new building for the museum is making 
satisfactory progress and its completion will make it 
possible to reveal to visitors the wealth of scientific material 
which has been amassed In recent years 

The untrustworthiness of the underground conduit 
system for tramways when confronted with a heavy snow- 
fall is once more brought to our notice in the reply of 
the manager of the Grand Berlin Tramways Company to 
the criticisms passed upon the recent breakdown of the 
few undergrouhd conduit lines In Berlin Assertions were 
made that with the same system other towns on the 
Continent were free from interruption to their tramways 
during the recent fall of snow, but the manager in his 
reply clearly shows that, with the exception of Vienna, all 
the leading towns on the Continent In which the under- 
ground conduit system is employed were in a similar plight, 
and In Budapest the tramways were completely stopped 
for several days The report of the Brussels Tramway 
Company also states that their troubles during the snowy 
period were due to the underground conductors, and that 
the working of the lines could hot be carried out with 
a repetition of similar events, In spite of the fact that a 
large reserve plant was available Vienna i$ almost an 
Ideal city for conduit work, and has nothing like the 
traffic of Berlin, and is not, therefore, a fair comparison 
of everyday working conditions such as we have m 
London We have before pointed out in Nature the diffi- 
culties attaint on the waking of the underground con- 
duit system directly any unusual weather sets In, and the 
above reports fuUv bear out the contention that the under- 
ground conduit system U not k> perfect as some of its 
disciples would have us believe 1 
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D^dfr *re title ” Erinncrtjngen an Johannes Wisli- 
cenus,” Dr W Sonne has published (Leipzig W Engel 
rruum, pp 36, price 1 ao marks) a number of personal 
recollections of Wishccnus during the years 1876-1881 
when, at the height of his activity, he filling tht* 

chair of professor of chemistry at WUrzburg *It wa* 
during this period that hi* work on ethyl acetoacetatc 
was published, partly in collaboration with Conrad and 
others In 1880 he was associated with Hantzsch, who 

sutceeded him both at Wurzburg and Leipzig Thr 
“ Erlnnerungen M are of value as throwing light on the 
inspiring personality of Wislicenus, and may be regarded 
as supplementing the more complete accounts recent!' 
gifen of Wislicenus s work b\ Prof Beckmann and Prof 
VV H Perkin, jun 

Much confusion arises at the present time from the 
lark of understanding, either here or abroad, as to the 
exact sense in which the various names applied to protein* 
and their denvaiiyes shall be used Difficulty is created 
by the use of a term in different senses, as well as 
ambiguity of me imng in some cases The Chemical 
Society has for some tune had this mattei of nomenclature 

under consideration and has just issued a series of re- 

lommendations in its Proceedings (vol xxui , No 321) 
*lhe first two recommendations ir< — (1) The word proteid 
— which is used in different senses in this country and in 
Germany — should be- abolished (2) Ihe word protein is 
recommended as the genrral name of the whole group of 
substances under consideration It is at present so used 
both m America and Germany it admits readily of the 
use of such deri\ed words as protease and proteose It 

used at all, the term albuminoid should he regarded as * 
synonym of protein 

Messrs Crosby Lockwood and Son have published a 
second edition of Mr George Clapperton’s “ Practical 
Paper-making ” lhe work has been t irefulh revised and 
enlarged bv twenty pages so as to bring the information 

up to date 

t 

Messrs Macmilian and Co, I td , have issued 
separately certain parts of ‘ An Introduction to Practical 
Geography,” bv Mr \ I Simmons and Mr Hugh 
Richardson which was reviewed in our issue for May 10, 
1906 (vol Ixxiv , p 27) Section 1 maps, section 11 
the globe and# section in , climate, mav be obtained in 
small volumes bound in bmp cloth, and the price of 
each is is « 

The Bulletins of Miscellaneous Information issued 
during 1906 from the Royd Botanic Gardens, Kew, hav#* 
been bound together in a single volume, the price of whnh 
is 45 The work can be obtained in 1 ondon from Messrs 
Wvman and Sons, Ltd , or through any bookseller 
Raference his been made to separate bulletins from linn 
to time in thest columns, and botanical readers of Nature 
are familiar with the general character of the publication 

OUR ASTRONOMICAL COLUMN 

Perturbations of Halley's Comet — 1 rom an invest! 
gation of the Jupiter perturbations of Halley’s cornet 
Messrs Cowell and Crommelm find that the ptrihehon 
passage of that comet will probably occur ibout a fort- 
night earlier than the date given by Pont^couHnt that in, 
in the first half of Mav* 1910 What is more important 
they also find that Pont&coulant's perturbations were ibout 
ten tmi 68 too great, and consequently the ptrihehon dis 
fance will be appreciably thr same (0 59) us u the last 
return, instead of being shifted some mm million miles 
nearer to the earth as found bv ihi I rem h investigator 
(Monthly Notices, vol Ixvn , No ^ I inuarv) 
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Stars having Peculiar Spectra — Circular No, 134 of 
the Harvard College Observatory contains the particulars 
of a number of variable stars and other objects which the 
Henry Draper memorial photograph** examined by Mrs 
Fleming show to have peculiar spectra 

The chief peculiarities are bright or multiple hydrogel 
lines, as, for example, in the spectrum of B D + 47° <>39* 
a 4 5 magnitude star in Perseus, in Which H 0 is bright 
and the lines Hy and H 5 appear to be double, probably 
betause fine bright lines are superposed on them A star 
in Scorpio, of magnitude 7 r, is found to have a spectrum 
similar to that of ( Fuppfs Several of the variable strfte 
mentioned show a range of about five magnitudes 

Simultaneous Disparition of Jupiter’s Poor Satel- 
lites — From a study of the phenomena of Jupiter’s 
‘/melhtes, Signor Enzo Mora finds that on October j, 
1Q07. all four of the larger rpOons will be invisible, for 
several minutes, at the same time, and, as this is a rare 
occurrence, he directs attention to the matter in No 4148 
of the Astronotmsehe NachrUhten Fronv 7 h 48m to 
7h 54m (Greenwich Civil Time) No 1 will be eclipsed 
and occulted, No 2 will be in transit, No 3 will be 
eclipsed, and No f 4 occultod The satellites will again 
be invisible at 9 pm on the same evening The last time 
this phenomenon occurred was October 21, 189s, and, 
dter October next, it will not occur again until October 
22, 1913 

Photogrvphs of Faint Stars — In Circular No 123 of 
the Harvard College Observatory Frof* E C Pickering 
outlines t plan by which the information to be gathered 
from photographs of stellar regions taken bv numerous 
observers m various countries, may become readily avail* 
able to anyone in search of such information For stars 
of th* thirteenth magnitude and brighter, the Harvard 
collection of photographs largely supplies the necessary 
data For example, for each of the stars of magnitude 
5 o and brighter, some 2000 in number, the collection con- 
tains about one thousand photographic images taken during 
the last twenty years, similarly, for the thirteenth magni- 
tude star*, about five million in number, there are about 
200 images of each 

Prof Pickering now suggests that anyone having In their 
possession photograph* which might furnish useful inform- 
ation, such as the earlier appearance of Nova*, variable 
stars, &c , should publish particulars of the same, or should 
forward to him the necessary information in order that it 
may be included In a publication which the Harvard 
authorities are preparing, and so become available 

genn-all) 

Model to illustrate Effects of thB KarthV Rota- 
tion -*-In No 7 (February, 1007) of the Complex tendus 
M G Blum describes a simple apparatus for reproducing 
the phenomena observed in the Foucault-pendulum experi- 
ment for showing the earth’s rotation Briefly, the 
apparatus consists of a sphere representing the earth and 
a small pendulum which may be made to oscillate on its 
surface m any latitude The sphere rotates on an axis, 
and is slotted along a meridian so that the gallows carry- 
ing the prndulum mav be clamped On to it at different 
points repressing different latitudes The oscillation of 
the pendulum— which consists of a thin wooden rod with 
a email wooden bob — is produced by a colled spring, and 
always takes place m a plane normal to the sphere With 
apparatus the rotation of the plane of oscillation with 
regard to that of the sphere may be shown fo be equal 
m period and opposite in sense at the poles, and fo have 
a slower penod>as it ipproaches the equator, the change 
being *0 marked that it can be readily seen and its nature 
recognised 

pRom^Btfc# Observations (1906)— No i vol xxfcvi, 
( 1907 ), bt the pietnortc della Soeietd deglt Spettroscoptsti 
liMani contain# * posthumous note of Prof 'Mascari 
giving the r««ult$ or the solar-prominence observation* 
made gt Catania during the fir$t half of 1906 Three 
hundred and forty prominences were observed on eighty* 
«VeA Jay*, giving % dai1> frequency of 3 91 In the 
north ent hem |*phtfrd |H 4 daily frequency was 2 la and the 
mean heliograpnfc latitude 31*6, the corresponding figures 
for the southern hem&phere being 1 59 and 29° a re- 
spectively 
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METEOROLOGICAL OBSERVATIONS. ' 

CUNSff/NJE and SnatyfaU m iqo 6 *— Iti MfUbt* 

^ ological Magazine for January^ Mr ( H CurtS* 
on interesting summary, with map, of fhe bright 
shine over the British Islet, registered by th£ Campbell- 
Stokes (burning) recorder. 1 he year one of 4k* 
sunniest on record , the most favoured fegtqii W 0 $ 
English Channel, all station* from Torquay to' Lqwestbft 
recording approximately aood hours pt sunshine At Inland 
stations the amount became less, yet ( * broadly speaking, 
all the region south of \ line drawn front the Humber to 
the Bristol Channel received 200 hours more thatt the 
yedrly average In north-west Scotland the amount was 
below laoo hour*, which was notCdar from the average of 
that district, The most brilliant months (relatively to theit* 
possible amounts) were February, April* June,. July, and 
September,* the most sunless months were May and 
November, in both of which the amounts recorded were 
generally below the average 

The snowfall 1* preliminarily dealt with by the editor* 
with especial reference to the storms between December 
*5 - 10, which occurred over nearly the whole^ of Jthe British 
Isles Considerably more than half the kingdom received 
above 5 Inches, and dome districts, especially north-east 
England and the southern uplands of Scotland, from 1 foot 
to 2 feet in depth In the south of Scotland train* were 
blocked , Aberdeen was Isolated for several Ma* s *bnd a most 
venous railway collision ouurred near Arbnyith ^though the 
greatest amounts recorded were In Scotland, Dr alUl point* 
out that the seventy of the storm ip Ireland, wttare more 
than a foot was recorded in the north and west, was -note- 
worthy, owing to its usual Immunitv from heavy snow- 
falls, an amount of 5 inches over wide -districts being very 
unusual there 

Riinfall of Scotland in May, 190b— In discussing this 
subject in the Journal of the Scottish Meteorological 
Society, Mr A Watt show* that the xamfall of*bcotUnd 
in that month was of a very exceptional character} in the 
eastern districts, generally, the fall was qUieh the heaviest 
in May during the last fifty years The ramfaU on the 
east coast was heavier than that on the west , only a few 
scattered station* toward n the north-west did not reserve 
a* much as 3 inches* about nme-tehths of the mainland 
received at least 4 inches, while a largo area in the south 
houth-east and other isolated parts received 6 Inches 
and upwards, or about thrice their normal amount A 
note by Mr R C Mossman on the conditions experienced 
by himself Jn the Greenland Sea during the month fn 
question shows that the weather there was unusually in- 
clement; the characteristic feature* were high barometric 
pressure, accompanied by strong north-west and north 
winds and gale*, very low mean temperature, and densely 
overcast skies Mr Mossman state* that thpre can bi 
little doubt that the Arctic anticyclone was the dominating 
factor in the production of the abnormal rainfall in Scot- 
land, and also of the unusually high temperatures observed 
m Russia at the same time, referred to in Mr Watt** 
paper »< 

The Atmosphere in the Tropics-^- In the Proceeding# <of 
the American Academy of Arts and Sciences for December, 
1906, Mr A L Rotch give* the results of the FraoCo- 
American expeditions undertaken at tho expense of M 
leisserenc de Bort and himself to 1 prove, bv Means, of 
kites and unmanned balloons, tbr direction of the upper 
return currents above the trade-wind region Of the North 
Atlantic For thi* purpose M Tetsserenc de Bort pur- 
chased and equipped tho steam vacht Qtarw , pf 359 tons, 
and expedition* wpr* mode in the aummor of 190$ and in 
the winter (February) of 190b With regard tttthe results 
of the first expedition, Mr Rotch states — fr) north of 
Madeira and near the Azotes the upper winds are chiefly 
from west and north-we»t, (3) winds blowing towards thi 
equator are from north-eaat to east hi the lower region > 
and generally from nortMtetf < to jfiortft-wt above ipoo 
metres, (3) the return current* from the equator, or Anti- 
trades, are formed by Wind# haying a southerly con?* 
ponent, being generally south-west In the latitude of the 
Canaries, and south-east near the Cape Verde* A* mo*t 
of the observation* of direction of the upper currents found 
by Prof Hergewll during the cruise* of the PrtHuwt AHc± 
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M differ radically in showing m southerly com- 

potent, the Qtdna was sent again to the south and West 
xsf the region which had b«ra explored In the preceding 
Mr, Rotch states that the upper anti-trade U 
( »bo#p Wtb by the balloons and the drift of the clouds 
*■ between 3000 metres and 4000 metres, and that the classic 
<>b^rvatfona of the return trade on the Peak of Tencrlffe 
Indicate A general phenomenon, and agree with thpse 
obtained over the open ocean by the recent expedition 
iVof 1 Hergesell's remarks Upon this subject werb referred 
rain NAttjax of December 37, jpo6 (p au) f 

Meteorological Observations on the Summtt of the 
Tttykubuian, Japan ,— The establishment Of this first-jorder 
observatory, ana the determination ci the force of gravity 
and exact geographical position, are due to the interest 
t*keh in physical science by H U( PrJfcce Yamashina 
The observatory is situated on the most westerly peak of 
the mountain, in l«t, 36° 13 ' at* N , long 140° 5' 47* F , 
about forty miles north-east of Tokio, at an altitude of 
a8£t feet , It commands the view of the surrounding du>- 
trlc^for manv miles to the north and west, while to the 
South and east it has an open view of the wide expanse 
of the Pacific Ocean Us position is therefore extremely 



Th« U«t« rolcgicsl Oto«rvatorj> on the Trakuta an 


favourable for studying the conditions of the utinoxplw»ri 
at that height As connecting links, intermediate stations 
have been established near the little village of Tsukuba, at 
an altitude of 787 feet, and at the base of the south-west 
of the mountain, 98 feet above sea level The illustration 
represents the peak observatory, which is constructed of 
Wood and ilnc, the main objects being durability and use- 
fulness, without any attempt at ornamentation On the 
roof are , seen the rain-gauges, lightning conductor, and 
wind-van*, Hose to the main building, on the north-east, 
stends a Steel tower carrying another light nmg conductor, 
anemometers for recording both horizontal and vertical 
movements of the wind, and a sunshine recorder, while 
the thermometer screen Is seen to the south-west of the 
butMta& It goe9 without saying that tfce instruments arc 
of die beat make, although the sunshine recorder ts of 
Che photographic (Jordan) type, not the Warning (Campbell- 
Stok.es) pStiem. The latter instrument alone is now used 
fctMhe stations of the British Meteorological Office, as 
g&(ttg strictly comparable results The observing staff 
consists of ft director and five assistants, at the time of 
the publication of the first report, for the year 190a, th< 
observatory find subsidiary stations were under the super- 
viaion of Mr Ok ado, adjunct of the Central Meteor- 
ological Office at Toklo the control of the observers and 
other details being undertaken bv Mr J Sato, chief 
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observer at the peak station The computation of the 
mean and extreme values for 190a from hourly readings 
for all three stations, and tables showing the ranges and 
wind frequency and velocity, are carefully prepared, but 
no general textual summary of results 1% given* At the 
base station only the rainfall observations are complete 
for the year , the total fall was 63 7a and at the 

peak station 62 8a inches 1 he absolute ranges of the 
barometer at the summit and intermediate stations Were 
practically the same, being 1 87 inches and 1 J8 inches 
respectively The mean annual temperatures at theta two 
stations were 48° a F and 55° 2 F , and the absolute range* 
$9° 3 *nd 37 0 4 respectively. The resulting wind direction 
at the summit, computed from the records of a Robinson 4 * 
anemometer, was N 8a° F , resultant velocity o 39 mptre 
per second (0-87 mile per hour), the mean hourly velocity, 
irrespective of direction, was approximately 17 a miles 
Meteorology of India — Ihe Meteorological Department 
of India has issued a memorandum on the weather con- 
ditions during October and November, 1906, with a fore- 
cast of the rainfall in northern India and of (he snowfall 
on the neighbouring mountain areas during the cbld 
weather of 1906-7 Dr Walker states that on the average 
of the whole country there was a defect 
of 22 per cent in the rainfall of 
October and of 20 per cent in 
November The tunpcrature conditions 
were determined by the distribution of 
rainfall , in the latter month the 
wiather was unusually warm over prac> 
t ic ally the whole of the country, 
and especialh in the North-W extern 
Provinces hrom information avail- 
able, the snowfall also appears to 
have been less than usuul Among 
other factors affecting the cold- 
weather season, the director points out 
( 1 ) that the active state of the sun 
during the past year is an element that 
should be taken into account , the 
number of sun-spots observed In 1906 
is in moderate excess which fact, if 
taken alone, suggests that a severe 
winter is rnthi r more Iikilv than a mild 
one (2) 1 hat the mean of the de- 
partures of Novembir rainfall at Zanzi- 
b ir and Seychelles is — i 8 inches, 
which taken by itself suggests that 
the approaching cold-weather precipi- 
tation may be somewhat lighter than 
usual All things considered, th® final 
conclusion is that there is no reason 
foi expecting any lurge departur* from 
normul condition* 

Meteorological Observations in Capt 
Colony — 1 he report of thi Meteoiological Commission 
for the year 1905 shows that a large amount of useful 
work ifi being carried out in rather adverse circum- 
stances, The sum reieivcd from the Parliamentary 
Orant for the year did not exceed 861J , the supply 
of instruments and reduction of anemometrical and 
other observations have consequently been curtailed, 
while no general inspection of stations has been made 
since 1901 Ihe results are published for a large 
number of ordinary meteorological and rainfall stations, 
some of which belong to adjacent territories outside the 
boundaries of Cape Colony; the report also contains a 
useful monthly chronicle of the weather by Mr C M 
Stewart (secretary), and special tables of the maximum 
daily rainfall at various stations The mean ramfnll for 
the year, deduced from all the stations, was 2^77 inches 
occurring on sixty-five daysj the amount was only about 
01 per cent below th«j- erage for 1885-1894, and was 
rf n increase of ^61 Inched above th* mean for 1004 The 
four largest records In one day were 1 1 33 m< h* s at 
Fvclyn Valley, on October w, 107a inches at Durban, on 
June i, 10-37 Inches at Vogel Vlei, on April 9 and 
10 18 inches at Forestbourne, on ^rtober 10 Thunder 
storms were unusually frequent » Ueeemhor und prac- 
tically absent m July The high* emperature recorded 
was 1 iq° 5 at Main, on November 19, and the lowest 
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17^0^ at Mo>eni, Basutoland, on August 23 The mean 
yearly value of the absolute maxima was $6 9* ar *d of the 
corresponding minima 41 0 6 The mean temperature for 
the year was o° 9 lx low the average The stormiest month 
was October, and the calmest was April 
We have also received the official meteorological year- 
books for South Australia (1904) and Mysore (1905) Both 
of those works contain valuable means for previous years 
forty Years of Southern New Mexico Climate - -Bulletin 
No so of the New Mcxjlo College of Agriculture contains 
the meteorological data recorded at the experimental station 
fiom 1892 to 1905 inclusive, together with results of 
temperature and rainfall observations at other stations it* 
tbf Mesilla Valley for most of the years between 1851 and 
i8qo published some years ago by General Greely in a 
“ Rq>ort on the Climate of New Mexico 11 The station is 
Mtuited in lat 32 0 15' N, long 106° 45' W, and is 
^868 foot above sea-level The data have a general nppli- 
t ition to those portions of southern New Mexico with 
in iltitude less than 4000 feet The mean annual tempera- 
ture for the whole period was 6i°6 mean maximum 
(fourteen years) 76° 8, mean minimum 41° 4, absolute 
maximum 106 0 (which occurred several times), absolute 
minimum j° (December, 1895) The mea n annual rain- 
fall was 8 8 inches, the smallest jearlv amount was 
3 t; inches, in 1873, the largest 17 1 inches, in 1905 Most 
of the rain falls during July, August, and September 
1 hf* relative humidity is low, the mean annual amount being 
about 51 per cent The bulletin was prepared by J D 
JTnslty vu e-director of the station 
\fUeorologtcal Observations in Germany,— The results 
of the observations made under the system of the Deutsche 
Seewarte, Hamburg, for 1905, at ten stations of the second 
order and at fifty-six storm-warning stations, have been 
rumed This is the twenty-eighth yearly volume 
published by the Seewarte, and forms part of the senes of 
German meteorological year-books We have frequently 
referred to this excellent series, and the volume 1 ft ques- 
tion 19 similar in all respects to its predecessors , it con- 
tains most valuable data relating to the North Sea and 
Ball ic coasts We note that the sunshine at Hamburg was 
only 29 per cent of the possible annual amount, and that 
there were 103 sunless days , the rainfall was 25 9 inches 
the rainy days being 172 in number 


VOX POPI JJ 

I N these democratic days, any investigation into the 
trustworthiness and peculiarities of popular judgments 
is of interest The materia! about to be discussed refers 
to a small matter, but is much to the point 

\ weight-judging competition was carried on at the 
annual show of the West of England Fat Stock and 
Poultry Fxhibition recently held at Plymouth \ fat ox 
having been selected, competitors bought stamped and 
numhered cards for 6 d each on which to inscribe their 
respective names, addresses, and estimates of what the 
ox would weigh after it had been slaughtered and 
* dresstd ” those who guessed most successfully received 
prizes About 800 tickets were issued, which were kindly 
lent me for examination after they had fulfilled their 
immediate purpose These afforded excellent materia! 
The judgments were unbiassed by passion and uninfluenced 
by oratory and thf like the sixpenny fee deterred prac- 
tical joking, and the hope of a prize and the jov of com- 
petition prompted each competitor to do his best The 
competitors included butchers and farmers, some of whom 
were highly expert in judging the weight of cattle , others 
were probably guided by such information as they mfght 
pick up, and by their own fancies The average com- 
petitor was probably as well fitted for making a just 
estimate of the dressed weight of the ox as an average 
voter Is of judging the merits of most political issues on 
which he votes* and tWe variety among (he voters to Judge 
justly wa* probably much the same in either case 
After weeding thirteen cards out of the collection, as 
being tfefeitlve or Illegible, there remained 787 for dis- 
cu»*L<m „ T arrayed tfcpm In order of the magnitudes of 
the ektfrtifttes* and Converted the cwt , quarters and Ibr 
In which they madfr, ihto lbs , under which form they 
will be treated, 
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Distribution of the estimates of the drbsse^ weight of « 
particular living ox t made by 787 different persons* 
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Cl, ya, ihe tir»t md thud quartil©^, >i*nd nt and 7^ r*np£OtJv«l) 
/«, lb* median or mlddlatnast value, *tarw 3 s at 50 
1 he dressed weight proved to be 119? lb* 


According to the democratic principle of “ One vote one 
value,’* the middlemost estimate expresses the vox popuh , 
every either estimate being condemned as too low or too 
high by a majority of the voters (for fuller explanation 
see **One Vote, One Value,” Nature, February 38, 
p 414) Now the middlemost estimate is 1207 lb , 
and the weight of the dressed ox proved to be 1198 lb , 
so the vox popuh was in this case 9 lb , or 08 per 
tent of the whole weight too high The distribu- 
tion of the estimates about their middlemost value 
was of the usual type, so far that they clustered 
closely In its neighbourhood and became rapidly 
more sparse as the distance from it increased 


Dtagram, from the tabular values 
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1 he continuous line 1 the normal curve « uh p e =37 

1 he broken line 1* drawn from the observation*. 

I be liner connecting them thaw the difference* between the observed 
and the normal 

But they wwe not scattered symmetrically One quarter 
of them deviated more tharT 45 lb* aboVe tho middle- 
most (37 per cent ), and another quarter deviated 
more than 29 lb below it (2 4 per cent ), therefore the 
range of the two middle quarters, that is, of the middle- 
most half, lay within those limits It would bft. an equal 
chance that the estimate written on any card T picked at 
random out of the collection la/ within or without those 
limits In other words, the *' probable error ” of a Single 
observation may be reckoned as 4(45+29), or 37 Tb 
(3 1 per cent ) Taking this for the p e* of the normal 
curve that is best adapted fw* comparison with the observed 
values, the results are obtained which appear jn above 
table, and graphically in the diagram 
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, Th* abnormality' 0 £ the distribution of the estimates now 
become* manifest, and is of this kind The competitors 
may be imagined to have erred normally irr the first 
instance, and then to have magnified all errors that were 
negative and to have minified all those that were positive 
The lower half of the “ observed ” curvq agrees for a 
Wc part of its range with a normal curve having the 

? ,« »45, and the upper hatf with one having its pe *^9 
have not sufficient knowledge of the mental methods 
followed by those who judge weights to offer a useful 
opinion as to the cause of this curious anomaly It is 
partly a psychological question, in answering which the 
various psychophysical investigations of Fechner and others 
would have to be taken into account Aloo the anomaly 
may be partly duo to the use of a small variety of different 
methods, or formulae, so that the estimates are not homo- 
geneous in that respect 

It appears then, in this particular instance, that the 
vox popujt is correct to ff within 1 per cent of the real 
value, and that the individual estimate* are abnormally 
distributed m such a wav that it is an equal chance 
whether one of them, selected at random, falls within or 
Without the limits of —37 per cent and 4-24 per cent 
of their middlemost value 

Thi* result is, I think, more creditable to the trust- 
worthiness of a democratic judgment than might have 
been expected 

The authorities of the more important cattle shows 
might do service to statistics if they made a practice of 
preserving the sets of cards of this description, that thev 
may obtain on future occasions, and loaned them under 
proper restrictions, as these have been, for %\ itistual dis 
tussion The fact of the card*, being numbered makes it 
possible to ascertain whether anv given set is complete 

Francis Gaiton 

THE WORK Ob THE OPTICAL SOtlEl V 1 

H^HOUGH it is perhaps seldom that the transactions of 
the Optical Society contain much record of original 
research, yet they often furnish matter of considerable 
value to the practical optician, and will usually be found 
to contain more than one paper of importance to the 
student of optics The first paper in the present volume 
will have interest for many readers It is a short and 
dear statement, by one well qualified to judge, Mr W A 
Dixcy, of the case for the use of periscopic lenses in 
spectacles A pemcopic, lens, as* defined by Mr Dixey, 
is one through which its wearer tan look obliquely as 
well as directly without his vision being impaired by 
radial astigmatism lh* result is attained either by 
deepening the curves of the lens so as to produce an 
approximation to a t>phero the centre of winch coincides 
with the centre of rotation of the eye, or by the use of 
tone lenses A careful reading of Mr Dixey ’s paper would 
probably lead many wearers of spectacles to pay another 
visit to the optician 

The paper by Mr 1 heodore Brown, on direct stereo- 
scopic projection, is of spet tal interest It describes an 
ingenious device for obtaining stereoscopic effects in pictures 
projected on a screen, of which probably more will be 
heard. The argument is that in binocular vision the 
stereoscopic effect is due to the fact that the two Images 
df ihe same object in the two eyes are not formed in 
aupilar positions on the retina, and that it should be possible 
to produce stereoscopic effects even when oneieye only is 
used If by gome means two simultaneous pictures can be 
formed on the retina in appropriate positions Owing to 
the permanence of retinal impr< ssions, this can be effected 
by throwing on the screen with rapid alternation the two 
stereoscopic pictures irt somewhat displaced positions The 
diapftoement is produced by giving a motion to the pro- 
jection camera, and the stereoscopic can be combined with 
the t4 bidscopic *’ effect bv the use of a kirtematograph 
mechanism It is clear from the paper and the discussion 
that further perfection of detail is necessary to produce 
completely •atftfactory results but there seems no reason 
why the difficulties should not be overcome There is, 

1 rranttcttaM of th© Optical Society, London, Session 1904-3 Pp 93 
PrUa tot 
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however, some reason for suggesting tfiat perhaps a one- 
eyed spectator would be the most appreciative 

In/* A Method of Testing Prisms, Mr S D Chalmers, 
the head of the optical deportment at the Northampton 
Institute, suggests some usefut applications of the method 
of auto-coliimation for the determination of the angles of 
^prisms to the highest possible accuracy We would direct 
attention especially to the procedure suggested for the 
measurement of one of tho angles of a 60* prism arc 
Rays entering perpendicular to the face bc are totally 
reflected at 30° from ca or ad, and reflected normally at 
ab or C/t, emerging again approximately perpendicular to 
rc, Frpm the separation of the incident and emergerit 
rays the error in the angle a cart be determined Only 
one reflection takes place normally at a glass-air surface, 
and there is, therefore, no difficulty in seeing the image 
Simultaneous observation of the direct reflection from bc 
aids In setting the prism A similar method can readilv 
be applied in other instances and the figures in the paper 
suggest it once the procedure in the <as«* which otcur 
most frequently I lu Ink of parallelism in plane parallel 
gtass can albo be tested in this manner Rigidity is, of 
course, essential in the apparatus to be employed for the 
observations, and Mr C halmers h is obviously given some 
attention to details in the construction of a suitable auto- 
colhmator, diawings or diagrams of this would have added 
to the value end inUrrst of the paper 

Mr I \V Phillips, student member, in a paper on 
tho measurement of absorption in tinted glasses, describes 
some observations on the absorption of light by coloured* 
glasses, such ns nrc used for spocUrbs, a “ flicker ” photo- 
meter being employed for the measurements The method 
does not admit of groat accuracy but is no doubt useful 
Within certain limits for rough work of the kind sug 
gested It raises, however, some \e\ed questions as to 
the photometry of coloured lights md some points of 
interest m relation to the 41 flicker ,f in*Uument were 
brought up in the discussion by Dr Garnett and others 

A presidential address by Prof Silvanus P Thompson, 
on th< early literature of optics., demands no more than 
passing mention hire, great though its mhrist must have 
been to those who had the pleasure of listmmg to it 
The volume clems with a contribution by Mr \ 1 Bull 

entitled 14 Some Notes on the Nature of Vision ** l he 
paper, being essentially of the nature of notes, passes 
rapidly oxer man\ points of intei est in connection with 
the mechanism of vision and the moleculir and other 
phenomem acconip tnving it Various topics aie thus 
touched on From the inunrv of the phoiometric results 
obtained with raiding si^ctors to the difficulties yet re- 
quiring explanation on the Darwinian theory in regard to 
the proress of evolution of vision Ihe notes are sug 
geshve, but would make more inten Ming reading if less 
loosely put togethci 

Wc would venture to suggest, in conclusion, that the 
editing of the volume leaves something to be desired Tt 
may be possible to interpret such phrase* as “ beep lenses 
on the Willaston principle,” md to escape being deceiv< d 
bv the u dissimulation ” of a photochemical bod^ but the 
fnct that lewis Carroll was a mathematician does not 
sufficiently justifx suth imitation of his playful extravn 
garices tn a scientific journal, and the volume is marred bv 
mnn w such misprints 


THE COMPRESSIBILITY OF CRYSTALLINE 
ROCKS 1 

'T'HE latter-day revival of interest in geolognal physics 
has led to a keen demand for experiment d data (hr 
absence of which has hitherto rendered futile most specula 
tion In this domain Our almost complete ignorance of 
the simplest physical constants of rocks and the nx In- 
forming minerals is easy to Account for The kind ot 
investigation required is both difficult and laborious, 
calling for skill and practice as well as the appliances of 
a well-equipped physical laboratory and the geologist uny 
lack cither the capacity or the opportunity for such re- 

1 “ An Investigation intotha Elastic CoiWnms of Rnrk« mor<* FspfCiaUv 
with RefeTtnc* to CuHc Compressibility ’ By Prof *rmnk B Adams and 
Prof Ertx*i G Coker Pp (I9. (Washington, D C Carnegie Institution, 
19^*0 
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Marches On f he other hand, the professed physicist* , 
Interested m the properties of matter from a more general 
point of view, prefers to work on material* of a more tract- 
able nature than those with which the geologist is concerned 
The memoir before us* the joint work of a geologist and 
an engineer, dials With the constants of elasticity of a 
number of crystalline rocks, and gives the results of 
series of experiments made in the laboratories of McGill 
University it Montreal The quantities investigated are 
among the prime desiderata of geological mechanics, bung 
involved in the calculation of the velocity of propagation 
of earthquake shocks and in other important questions 
The only d'Ua of this kind previously published *eem to be 
open to serious criticism, and the contribution by Profs 
Adams and Coker 13 specially opportune and wolcomt 
The authors describe the method employed and the pre- 
cautions taken to ensure such accuracy as Is possible The 
rock is cut to the shape of a column 3 inches high and 
1 inch in diameter, either square or urcutar in cross- 
•>rUion The column is subjected to pressure applied per- 
pendicularly upon its ends, and the resulting longitudinal 
compression and lateral extension are observed In this 
way are obtained Young 1 * modulus, E (the longitudinal 
stress divided by the longitudinal compression), and the 
ratio (m) of longitudinal compression to lateral extension 
(1 e the reciprocal of Poisson’s ratio) The modulus of 
cubical compression (D) is then valculated from the relation 

D =»(- -;) E - 

’and the modulus of shear (C) from 



hrom the theoretical point of view these equations do dot 
seem to be fairly applicable to the mse in hand A 

crystalline rock ts an aggregate of manv crystal*, each of 
which is anisotropic, and in the case of Such a rock as 
granite the crystals belong to a number of distinct 

minerals, differing as regards their elastic constant* The 
argument that an average isotropic effect wiU result from 
the random orientation of a large number of anisotropic 
crystals 19 not quite convincing Nevertheless, the results 
found are reasonable and consistent, and go far towards 
justifying the method adopted 

When the relation of strain to stress is plotted on a 
diagram, it is seen in every case that the progressive load- 
ing gives a turve not very different from a straight line, 
while the corresponding line for unloading is a curve lying 
vorv near the other, and returning to the initial poirA It 

follows that the rocks examined approximate nearly to 

perfect elasticity, and obey Hooke’s law somewhat closely, 
and with small hysteresis, for pressures ranging up to 
10 000 lb or even 15,000 lb to the square inch Many 
of them compare favourably in these respects with cast 
iion We quote some of the results'* obtained for the 
sev» nteen rc*ks eximirted Thu figures are to be multi- 
plied b\ io u to give the measure in C G S units — 


D C 

G 1st iron 6 897 4 i^a 

Carrara marble 4090 2 171 

Peterhead granite 3300 2340 

Quinc> gnmte 3750 1916 

Nephehne syenite, Montreal 4290 2 505 

New Glasgow Anorthosite 5 760 A 3 275 

Sudbury diabase 7 jaq 3 70a 


It appears that the granites offer le*$ resistance, both 
to compression and to shearing, than the basic igneous 
rocks The authors connect the greater compressibility of 
the granites vylth the presence of Quarts, but the granite# 
appear to be actually more compresWblc than that mineral 
We should suppose rather that the alkali-felspar*. which 
constitute the greater part of an ordinary granite, are 
notably more compressible than the ferro-magnealan 
silicates and lime-felspars, and this seems to be confirmed 
by tffc intermediate value found for the nephellne-syenite 1 
The general character Of the rocks which compose the 
bulk oMtie earth V is doubtless falrl) represented by 

1 The authorxqlte Voigt 1 * v*Au« for the compre»«ibiltty of quarts. Tb« 
more secure to ditertnioefioft given 4 air la terms of the unit 

adopted above the felspar* there are do known data. 
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the crystalline igncoUs roots selected for Jwvestf gabion, add' 
the average compteaalbrijty must lie between, the hhgfrtaV 
and lowest values tabulated above* A simple average qt 
all the igneous rock* examined- give* a modulus # earn* 
presslbdity 4374x10^, which U wtghtfy les^then tbaj fa* 
plate glass. In such an average the acid rocks ture prefer- 
ably over-reprfcsentcd, and the value consequently too km%' 

L Ai Ifv - 


CYANOGENESIS Iff PLANTS ANtI T&& 
CONSTITUTION OF PMASEOLUNATIN 
Cl NOE 1900 a considerable number o i plants yielding 
prussic add have been Investigated in the L Scientific 
and Technical Department of the Imperial Institute 
Among these are Lotus arabteus , A. plant wWfh grows 
commonly along the valley of the Nile, Sorghum vulgute, 
widely cultivated as a cereal vn tropical countries, the 
Lima bean (Phasertus lunatut) , dbpnmon flax, and cakeava 
(Mamhot uUhssima ) The source of prussic acid tn each 

of these cases has been proved to be a giueoside, which 
in the presence of water is decomposed by an enzyme, also 
occurring In the plant, yielding prussic acid, glucose, and 
a third neutral substance Three of these gjucostdes have 
been fully studied by Prof punstan ana Dr Henry 
Lotus! n, from Lotus arabicus t is compara- 

tively complex in structure, and 1# the ^tofl&yfrv ether of 
maltose cyanohydrin, lotoflavin being a y> dow colouring 
matter isomeric with fisetin and tuteoh 4 , an# belonging, 
like these, to the quercetin group of dyes Dhumn, 
C m H u O t N, from Sorghum vulgare y is a dextrose ether 
of parahydroxybenzaldehyde cyanohydrin Phaseokmatfn, 
C 1 # H, t 0 8 N, which occurs in the Lima bean, flax, artd 
cassava, has been shown to be a dextrose ether o( acetone 
tyanohydrin (Phil Trnns , 1901, B, 515, 1902, A, 399, 
Pffr' Roy Soc , 1903, Ixxn , 285 , 1906, lxxvin 145 and 
152 British Association Reports, 1906, and dnn Chim 
Phys , 1907, [v hi ], x, i«8) 

In a paper communicated to the meeting pf the Royal 
Society held on February 28, the same author*, in conjunc- 
tion with Dr Auld, gave the result* of some further investi- 
gations carried out with the object of determining the 
nature of the dextrose residue present In phaseolunfctm 

Fischer and others have shown that giueoside* are 
divisible into two classes, derived respectively from the 

0 and fl forms of the hexoscs, and that the glucosldolytic 
enzymes which occur tn plants also belong to two groups 
the one, typically represented by maltase, being capable 
of decomposing ti-glu cosides, and the other* of which 
emulsin is the best known, having the power of hydrolysing 
fl-glucosides From the results of the examination of the 
sugar initially produced when phasedunatln is hydrolysed 
by the enzyme, which occurs tn association with it In the 

1 una bean, it is clear that this is a-dextrose, and, there* 
fore, that phaacolunatm is the a-dextrose ether of acetone 
cyanohydrin It is the first naturally occurring giueoside 
of this type so far known 

This conclusion has rendered necessary a further In- 
vestigation of the enzymes, which occur with phased 
lunatiti in the Hm<* bean, the flax plant, grid cassava 
The mixture of enzymes, prepared in the usual manner 
from the Lima bean, decomposes amygdalln and salicin, 
and may therefore be assumed to contain emulsin The 
latter, prepared from sweet almonds, has ( however, no 
action on phaseolunatm, and this la In harmony with the 
constitution now asrigited to the latter giueoside, since the 
emulsin 4 of* almonds hds been shown to hydrolyse only 
glueosides containing A-suga t residues 

It has now been found that the Lima bean contains, In 
addition to emulsin, a second enzyme, which is of the 
maltase type, and that the decomposition of pbaseolunatfn, 
Which takes place when tfia beans are ground up la water, 
is due to the action of tlje maltate-hke enzyme Th# 
maltose of yeast Is also capable of decomposing phaaeo- 
luhatin, so that the eniynte w$ch occurs in. the Lima 
bean appears to be of the same type* as the maltose present 
in yeast 

The mixtures of enzyme* occurring in association with 
phaseolunatm In the flax plant and In cassava have also 
been Investigated and found to behave In the SAme manner 
as the mixture of enzymes prepared from tht Lima bean. 
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V , VmVERSITV Afth educational 
' INTELLIGENCE. 

CaMjUUPq* --M r R C Punnatt has been re-elected for 
thrtm ybflxi to a fellowship at Gtmville and Calus College, 
in recognition of^is researches in zoology, and Mt C* M 
Dpttghty, ifie distinguished Arabian traveller, author of 
'Arabia Deserta M and other works, hag been elected an 
honorary fellow o I the same college 

The general bodrd of- studies wlH proceed shortly to 
the appointment of a University lecturer tA pathology in 
connection with the special board for T>edicme r to hold 
office until December 31, 1911 The annual stipend is 
*6oJ Candidate* are requested to send their applications, 
with testimonials, on or before Tuesday, March ia 

Prof A C Seward, professor of botany, has botn 
nominated to represent the University at the celebration 
of the thtee-hundredth anniversary of the death of Ultese 
Aldrovandt, to W held in Bologna in June 

The council of the Sedate has appointed Prof G Sims 
Woodhead a* ft)® representative of the University of Cam- 
bridge on thq council of the Lister Institute of Preventive 
Medicine, In the place of the late Sir Michael Foster 

The general board of studies has appointed Dr G S 
Graham Smith to be university lecturer in hygiene for the 
five years from January j, 1907 to December 31, 1911, 
and the appointment has been confirmed by the special 
board for medicine 

The governing body of GonvdE and Caius College pro- 
poses m June next ro make an election to the Sir Thorms 
Gresham research btudenuhip in economics The value 
of the Studentship will be no) a year Candidates for the 
studentship must hi mori. than twenty-one and under 
twentv-five years of age on the first day of October 1907 
The election will not be made on the result of a com- 
petitive examination Applications should be made before 
June 1 to thr master (the Rev h S Roberts), who will 
be glad to supply further information 

The general board of studies has received a memorandum 
Troth the board of agricultural studies embodying a state- 
ment presented to that board by the forestry committee 
"Of the board to ihe effect that the committee has during 
thE past year made efforts to obtain such contributions 
from public bodies and Individuals Interested in the sub 
ject, and iv able to report that the efforts have met with 
n gratifying response The board Is now assured of grants 
for varlbus terms of years amounting to upwards of 500/ 
These there is reason to expect will In most cases be re- 
newed Donations or promises of donations have plso 
been received from other contributors amounting 1 to a con- 
siderable sum, and a beginning has been made in thp 
collection of specimens for a forestry museum The 
general board is of opinion that for the proper organisa- 
tion of this instruction, in addition to the teaching already 
provided in connection wilh the Department of Agriculture 
the services of two special teachers are required One of 
these should be a forestry expert, capable of assuming 
the general direction of the studeptsV work, of advising 
the committee and other bodies, utch as colleges and local 
education authorities, on technical subjects and of pro- 
moting Study and research In forestr) The board thinks 
that he should have the status of a reader and should 
have a stipend of 400/ The other teacher should have a 
particular branch or branches assigned to him and should 
be. a university lecturer The board of agricultural studies 
accordingly desires to submit a series of proposals to the 
Senate embodying these recommendations 

The Appointments board has presented to the Senate 
the report for the year 190b In the year ending December 
3f t 1906, 136 appointments were obtained on the intro- 
ductiorr of the appointments board t by graduates on the 
register. These appointments include appointments of a 
public character at home and abroad, as weft as industrial 
and technical appointments, Engineering appointments, 
administrative Appointments on railways, appointments for 
scientific work of various kinds, and lectureship^ in uni- 
versity colleges. The board has decided In future to make 
recommendations for scholastic appointments, and some 
progress has already been made in this direction 
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Dr J M Bkattib, senior assistant to the professor of 
pathology, University of Edinburgh, has been elected by 
the council of the University of Sheffield to the chair of 
pathology in succession to Dr Cobbett, who has resigned 
the cWr pn his appointment as lecturer on bacteriology 
at Cambridge, 

As official fellow in natural science will shortly be 
appointed by the principal and fellows of Jesus College, 
Oxfords The fellow will be expected to teach one of the 
larger subjects recognised in the honour school of natural 
science, to undertake the entire direction of tho,* science 
tuition of the college, and generally to superintend the 
college laboratory, now m course of erection , this, when 
completed, wilt he adapted for the teaching of chemistry 
and physics The stipend will be not leas than 450/ per 
annum, together with the free use of jjoortts in cotlege, and 
the usual allowance^ Further particulars may be obtained 
by application to the principal, Jesus College, Oxford 

The Copenhagen correspondent of the Times reports 
that at a meeting in that city on February 26 the pro- 
posal to establish a second university for Denmark at 
Aarhuus equal to that existing in Copenhagen, was sup- 
ported by wrll known men of sueme and politicians alike 
Though the sympathy with the new university idea 1 * 
verv great, the correspondent says a Bill can hardly be 
Ima before the present Parliament, which close* Its 
session within four or five weeks In view of the satis- 
factory state of the national finances, however, it is said 
to be probable that ultimately n new universal) Will be 
erected at Aarhuus 

Tjik Prince of Wales presided at a special meeting of 
the Royal Commission for the Exhibition of 1851 at Marl- 
borough House on February 28 when n resolution was 
passed granting a site on their estate at South Kensington 
for the em non of the proposed Rov d Institute of 
leehnology The commissioners hivp also fronted a site 
on their estate for th* Institute of Medual Sciences (Uni- 
versity of London) It m understood that the site wtH be 
reserved for t period of one year, during which it is hoped 
that the additional sum of about 30,000 1 required to build 
and equip the institute may be obtained 

A LETTER has been addressed to the President of the 
Board of Education by the Vice Cham ellor of the Uni- 
versity of I ondon expressing satisfaction that allhough 
it has not beeir found practicabh to accept proposals for 
the immediate incorporation in the University of the new 
technological inbtitution at South Kensington, the course 
of action proposed will rend to facilitate «he acromplish- 
rm*nt at an early dnti of the objects the Senate of the 
University has in view The Senate fully appreciate* thr 
disadvantages whuh would attend anv further delay 111 
the establishment of the new college The Vice-Chancellor 
concludes his letter by expressing the hope that during thr 
time before the appointment of the Royal Commission 
proposed bv the President of the Board of Education, the 
new governing body and the Senate may find themselves, 
as a result of friendly discussion, in a position to submit 
to the Board joint proposals for complete imorporation, 
and so avoid the need for a commission 

1 he late Mr C J Oldham a well-known ophthalmic 
surgeon left large bequests for educational purposes 
these gifts include — 10,000/ to the principal and three 
other members of the governing body of Corpus Christi 
College, Oxford as trustees., to be applied as to one-third 
in the award of scholarships lor proficiency in or further- 
ing the stud) of classics, and ns to the remaining twn- 
thirds to be applied to the advancement of general learn- 
ing in that college , 5000/ to the University of Oxford 
500 0/ to the University of Cambridge each of these 
bequests to be applied to the encouragement of the Mudy 
of Latin and Greek and to the works of Shakespeare 
and 3000/ to the Manchester Grammar School The 
residue of the testator's property, which will apparently 
amount to between 14,000/ and 20,000/ , is left as one- 
half to Corpus Christ! College, Oxford, and one-half to 
Manchester Grammar School 

Tub annual meeting of the Institute of Chemistry was 
hekl on March t Prot P F Frank! ind t R S , presi- 
dent, was m the chair The report which was adopted. 
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show* that the institute now has 1016 fellows and 177 
associates The president, in fcis address, said the most 
important feature of the year’s work has been the 
inauguration of examinations in chemical technology The 
council believes that the institution of these examinations 
will materially help fellows and associates to obtain 
employment in chemical industries Another piece of work 
accomplished has been the publication of a list of official 
chemical appointments Commenting on the value of the 
qualifications of the assodateship and fellowship of the 
institute, the president showed how the examinations of 
the institute differ from those of the universities The 
1 ittcr he said, are contrived to test the amount of know- 
hdge which a candidate has succeeded in bringing to a 
focus at a particular moment, while the mam object of 
the institute s examinations is to test what the candidate 
can actually perform when he is placed as nearly as 
possible under the same condition* aa be would be if work- 
ing m his own laboratory and within reach of a good 
chemical library The candidate who shines in the one 
will not necessarily shine in the other examination The 
university graduate is more qualified to talk and to teach, 
but the overcrowding of his curriculum leaves him little 
time in which to practise and acquire technical skill, with- 
out which the institute’s qualification cannot be attained 
It is Prof Frankland said in conclusion, this practical 
character which must be preserved in the institute’s ex- 
aminations, so that fellows and associates may be known 
for the soundness of their judgment and for their capacitv 
to perform chemical Work upon which the public can place 
implicit reliance 


SOCIETIES AND ACADEMIES 

London 

Faraday Society, February 19 — Dr 1 Martin Lowry 
in the chair — The present position and futuae prospects 
of the electrolytic alkali and bleach industry J B C 
Karthaw The paper opens with a brief historical review 
Ihe second part of the paper contains a list of the works 
now operating in Europp md America summarising, so 
far as information 19 available, power used, type of cell 
and process employed, and products made The totals 
show that about 55,000 h p are now being devoted to the 
production of aikafies and bleach b> the electrolytic 
method, and that plant representing about 13,000 h p is 
lying in reserve Assuming that all the plants are being 
worked to the best advantage, the production of 70 per 
rent caustic soda at present would be about 110,000 tons 
per annum, with an equivalent of 231,000 tons of 35 per 
cent bleaching powder (2 tons of caustic and 4 2 tons of 
bleach per E H P year) In conclusion, the future of the 
industry is discussed 

Royal Meteorological Society, February 20 ~ Dr H R 

Mdl, president, in the chair — Report on the phonological 
ob&i rvations made duritig 1906 by observers in various 
parts of the British Isles ft Mawlty The most note- 
worthy features of the yffeatber of the phenologica! var 
i nding November, 1906, ift affecting vegetation, were the 
dry period lasting from the beginning of June until the 
end of September, and the great heat and dryness of * the 
air during the last few days in August and the first few 
day* in September Wild plants came into flower in 
adVAnce of their usutI dates until about the middle of 
April, after which time they were, as a rule, to about the 
same extent late Such early spring immigrants a* the 
swallow, cuckoo, and nightingale reached these islands 
somewhat behind their average dates Ihe only deficient 
farn^ crop, taking the country as i whole, was that of 
hay, all the others being more or lesS" above average The 
yield of apples was about average in all but the north of 
England and in Scotland, where there was a very scanty 
irop Pear* and pluns were even where very deficient, 
whereas all the small fruits jielded moderately well As 
regar^ the farm crops, the past year proved even a more 
bountiful one than that of 1905 —The metric system in 
meteorology R, Inward*. Attention was directed to the 
advisability <d adopnVg some uniform system by all the 
meteorological observers ppon the globe 
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l o tophi cal Society, January 28 — Dr. Hobton, Pf *4 
dent, in the chair — Kanalstrahlen in helium , Prof 
Thomson. — An experiment wtty q pair of Robison o*tV» 
ended .magnets G F C, tstrls* A Roht$on tajl-ended 
mhgnet AB is supported on a pivot O dose to a orgwing 
board, and a second Robison magnet Ct>, resting on the 
boatd, deflects AB If p K c denote the perpendictuaT 1 frgfn 
O upon AC, the turning moment experienced by AB is 
the resultant of the four moments ww'jpAt/AC*, 
mm*pkvlKD\ ww'/dc/BC** and mm'/so/Bfiv wbdrt 
tn is the pole-strength of CD and m' that of AB- If 
A a, Hb be the perpendiculars from A, B upon the line 
A 0 B # , where A„ B„ are the qndeffeefod positions of A and 
B, the moment due to the earth’s magnetic force, H, is 
♦n'H(h A + Ai) Equating these results the value of m 
is found in terms of H and of the four djstahce* AC , 
and the stx perpendiculars A*, / 4 s, p* c These ten 

lengths are measured on the drawing board — \ method 
of determining the thermal conductiviti of india-rubber 
G t C Isarlsi Steam from a boiler passes through an 
india-rubber tube, part of the tube being immtrOed in 
water contained in a calorimeter Since trie conductivity 
of india-rubber (000042) is small compared with that of 
water (00013), the temperatures of the inn^r and Outer 
walls of the tube m iy be taken as equal to 0, and 0 g , the 
temperatures of the steam and of the well-stirred water in 
the calorimeter Ihe conductivity K if foui 0 from the 
rate of rise of temperature of the ca!o tm«rter by the 
equation T a 

M d h [ oe ( n '\ 

where M is the water equivalent of the calorimeter and 
its contents, a and b are the external and internal radii 
of the tube, and l is the length immersed — A curvature 
method for measuring surfaie tension C T R Wilton. 
To t^eflfruix the surface tension of mercury, a circular 
hole of about 1 mm m diameter is made through a glass 
plate closing the upper end of a vertical tube The tube 
is filled with mercury and sufficient pressure is applied 
to give a suitable curvatun to the meniscus projecting 
into the aperture The iur\ature is measured by making 
■the meniscus serve as a convex mirror A microscope is 
focussed (1) on the centre of curvature (when a reflected 
image of the eye-piece cross-wires will be seen in focus) , 
(3) on a fibre stretched just above the meniscus , (3) on 
the virtual image of the fibre formed by the meniscus 
From the vertical displ icemrnts of the microscope between 
these thn*e positions the radius of curvature is obtained 
If the pressure be changed by a known amount between 
two such measurements of curvature the surface tension 
can be deduced — Ihe application of integral equations to 
the determination of expansion* in scries of oscillating 
functions H Itttmtn. 

February 11 — Mr D ^harp, vice-president, in the 
chair — The mode of formation of the initial cell-wall, 
the genesis and neogenesis of the connecting threads, 
and the method of connection of living tissue celt# 
Dr W Oardlnwr* Having summarised the exisN 
ing theories as to the structure of the “ initial-waft ” 
of plant cells, and the current view expressed by Stras- 
burger a* to the development of connecting threads, tbe 
author stated that his own observations appear to prove 
that the above views are inadmissible — The ethnologv of 
modern Egypt Dr C S HTyerw The measurement^ 
notes, and photograph* taken in this investigation lead taj! 
the conclusion (1) that, compared with the " prehistoric *§ 
people of 5000 b c » the modern inhabitants show np 
sensible difference In head measurements or in the degree 
of scatter of individual measurement* about their avMage ; 
(2) that the modern Copts throughout Egy££ Jnffless 
negroid than the modern Moslem population r jBffljhat 
both the Copts and the Moslems in Upper £|MjMre 
more negroid than those m Lower Egypt f {4) thatTfrorp 
the anthropometric standpoint thetie fa no evidence of 
plurahty of race in modern Egypt —Notes on the struc- 
ture and behaviour of the larva of macuhpsnnu 

A D Imm* The paper dealt briefly with tbe occurrence 
of the larva of Anopheles macutipennis in the neighbour- 
hood of Cambridge, together with notes on Rs bionomics. 
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1 Edinburgh 1 

Hoyt* loelety, F«bri»ry 4.— Dr K If T rsquair in I 
in* diair — -Th^ fossil Osmyndacefe K Kldaton and 

Di IV 4 f*ryiM»#-Vmu*h*n. The paper contained a de- 
gcnptibu of wo new spbcies of OsmundHes, collected from 
tha JiltoMi c bf Otago^ N Z , by Messrs Dunlop and Gibb, 
after whom they have been named Oiwumfifej Dunlofn ^ 
differ^ irora the hlthottp described speties in possessing a 
continuous ting of xylem which is not interrupted bv 
tN departure of the leaf-trace* In O Gtbbtatia the 
xylem nntf resembles that of the recent Osmundaceae, 
and brokfeh up into a large number of separate strands 
The ^structure of two other species O Dowkert and 
O fk*degatrusis t w^* also described and compared with 
that of the ney species JThcir discussion of the bearing 
of the structure of the fossils upon the anatomy of the 
order led the authors to regard the osmundaceous stele 
a* derived from an ancestral protostelic type with a solid 
central axis It was consequently -suggested that tht 
Osmundaceae were derived from the same ancestral stock 
as the Botryopteridae,*~-The development of the anterior 
mesoderm and paired fin, with their nerves, m Lepidc- 
Sireti *nd Protopterus \\ fc Aff*r 1 he pro-one mesa 
derm is quite unsegmented 1 he material from which the 
eye muscles are derived is, however, drawn from an e\- 
tended source, probably representing the three anterioi 
somites of van AVlghe A study of the conditions m tht sc 
hshes lends support to the view of Gegenbdur as to th< 
segmentation of the head in opposition to those of 
van Wighe It seems probable that the latur’s fomth 
proy>tic somite represents a fused mass of segments to 
which the wttole of the branchial region morphologically 
belongs An extension of splanchiC head structures back- 
wards tn relation to trunk mvotomes actually takes pi ia 
in the ontology of these forms I he constrictor muscle 
of the pharynx is derived from two distinct source^, one 
Splanchrc from the walls of the pericardioperitoneal duct, 
the other somatic from the occipital myotome v A 
separation of the hypoglossal and brachial pic xures is 
brought about by the groath distended prenephros sep ir- 
ating the ventral processes of those myotome* which 
supply l he hypoglossal and pectoral fin musculature re- 
spectively The pectoral fin is situated in front of the 
myotonies which supply its mesoderm, and posterior 
myotomes are gradually ceasing to contribute to its 
development The pelvic fin develops at the hind end of 
its innervation region Jts position is subiect to consider- 
able individual variation, but this is alwavs accompanied 
by a corresponding variation in the position of the cloaca 
— Scottish Tardigrada, collected by the I akc Survey James 
Murray Though found in Scotland nearly 150 yeprs ago, 
the Tardigrada were totally neglected until recenth the 
Lake Survey offered an opportunity for their study 

In the paper a summary is given of all that is known 
about Scottish Tardigrada The list contains forty-one 
species In the Scottish lochs thirty-one species have been 
found Most of these are of casual occurrence m lochs 
only two or three species being normal .inhabitants of 
water Abou^ twenty species were noted in the Shetland 
Islands, a fact of great interest being the occurrence of 
a number of species hitherto known only from Arctic 

regions A number of new species discovered had the 
sanuj limited distribution being known as yet only from 
Scotland and Spitsbergen or Franz Josef Land Seven 
ndV species and four new varieties were described — Arctic 
Tardigrada, collected by W S Bruce James Murray 
Richters had already doted twenty-four species of Arctic 
Tardigrada. Rruce'c collections on various expeditions 
Yielded twenty-eight species, bringing the total number of 
known Arctic species up to forty Three new species were 
described, and ther* were eight which had been recently 

discovered In Scotland There were fourteen species 

corrmfon to Scotland and some part of the Arctic regions 
Of the Iwenty-tWo species collected in Spitsbergen, twelve 
weei new fof that region Franr Josef I and was virgin 
soil Bod of the nineteen species found there, fifteen occur 
in SpU*htengttn, — Prymnoihonut * Nookeri, Polseon pela- 
gique de V Erebus et de la Terror retrouve par 1 ’Expedition 
Antarctic National** Ecossaiw* Louis Dollo. The fishes 
tofkcted on the voyage of the JJrebu* and Terror wen 
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not all brought home in safety The most interring of 
these lost fishes were the Prymnothonus and the Page- 
todes The latter, which is probably the same as the 
Cryodraco of the Belgian expedition, was eaten by the 
cat of the 1 error A figure of Prymnothonus Haakert 
was copied from a sketch by Hooker and published in 
1841 by Richardson, who considered it to be a Mursenoid 
allied to tho congers The figure 1$ reproduced by Giinther 
in the eighth volume of his tatalogue of the fishes in the 
British Museum, and he follows Richardson in his de- 
scription Later, in his ** Pelagic Fishes of the 
Challenger ” (i88q), Gunther places Richardson's speeb 
men third in a series of four small fishes A, B C, D, and 
says — “ I have no doubt thar all these specimens repre- 
sent larval conditions of fishes belonging to Paralepis or 
Sudis or of genera allied to them Tnqt they ah are 
stages of development of the samp generic type of hshes 
is very improbable but the second and third specimens 
may well be considered to be the same tvpe, which pro- 
visionally may be designated bv the mime proposed for it 
bv Richardson ** M Dollo, <^1 the other hand, doc* not 
consider the C halletiger specimens \ and B to have any- 
thing to do with rrvmnothonus, and regards specimen D 
to be a mature specimen of Richardson's fish He gives 
a rectified diagnosis oi trymnothonui TfooJtrt, Richard- 
son from three specimens collected by the Scottish 
VnUrctic Expedition and places tht lish in the family 
Piralepidae, m accordance with Gunther s indications 

Paris 

Academy of Sciences, February 35 — M Henri 
Becquerel in the chair — The president innounced the death 
of M Moissan, member of the section of chemistry and 
ga\e a short account of his life-work —Certain algebraudl 
surfaces related to Abelian functions of the third kind 
I Remy —Remark on waves of shock Application to 

the explosive Wave M Jougutt 1 or i wave of shock 
to be propagated, it is necessary that it should hive a 
velocity higher than, or at least equal to that of ordinary 
wives in the medium which precede it and lower than or 
at least equal to, that of the ordm m waves which follow 
if Admitting this proposition, the author applies it to 
ill interpretation of the phenomena of the explosive wave 
-—Some properties of the explosive wave M Cru*«*rcf» 
—The influence of temperature on absorption in crys! ds* 
Magneto-optical phenomena at the temperature of liquid 
air Jean toequorol. At ihc temperature of liquid nr 
the optical properties of crystals approach the properties 
of transparent vapours, the absorption bands contracting 
forming a line spectrum The author's interpretation of 
these results is that the period of the propir movement 
erf the electrons is not influenced by temperature in solid 
bodies, but that the damping or the resistance to the 
particles in vibration men vses md decreases with the 
temperature The magneto optu phi nomena exhibited bv 
\enotirne and tysomte at the temper iture of liquid air havV 
also been studied— The theory of the formation of av<n- 
turme copper glass \ Auger Experiment* tending to 
show that the colour is duo to the presi nee of copper 
silicate —Ethyl Hctjl ldttstc F Jun(fl«l«oh and M 
Qodchot A study of the products formed by the actiop 
of hi at on ethyl (li-fT) lact ite 1 hese are analogous to 
those obtained bv heating lactic acid, but the mechanism 
1 appcirx to be different in the two cases — The atomic 
weights a function of the position which they occupy in 
the series Of their increasing value Adolphe Minot — 
The melting points and boiling points of 'diphatu and 
atom ctic hydrocarbons Gustave Hlnrleh* A discussion 
of a recent paper of M Tsakalolos —The coagulation of 
the latex of moult houc and the elastic properties of purt 
caoutchouc Victor H#nrl The latex of india-ruhbfr is 
a negative emulsion, and its coagulation can be icmpai rd 
with the precipitation of negative colloids A stud\ of (he 
conditions of coagulation bads to the conclusions that the 
coagulation of the latex by electrolytes is determined by 
the positive lops of the electrolyte^ the strut tun of the 
«oagulum varies with the nature and conuntr ition of the 
bodies employed for the coagul ction a feeble coagulant pro 
duung a pulverulent or flocculent preeipiMte, an energetic 
coagulant an elastic clot w|rh a reticular structure The 
elastic properties of the india-rubber obtained depend 
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greatly on the n tture of the coagulant employed, there 
being a dlstiru t relation between the fineness the 
reticular structure of the dot and the elastic properties — 
The presence of phenvlethyl alcohol in the csserice from 
the ruedles of the Aleppo pme of Algeria Lmllfen 
Orimal Details are given of the method of extraction 
and identification of the phenylefhyl 'llcohol — The suc- 
cessive distributions of terpenlc compounds in various 
organs of the living plant Fug Qhiarabot and 0 „ 
LsHoua — Fluorine in. the shells of molluscs P Carltt 
The presemc of fluorine in the ihotjusc shells is proved 
if the shell is treated with hydrochloric and, the presence 
of Huhrlfie ulay be easily overlooked, since hydrofluoric 
acid is earned away \u(h the carbon dioxide — A new 
genu? oF JYnnatulidue Ch Gravlwr — Gtardta alata, a 
new spent s J Kifitttlef and Ch — Some 

physico-btological condltiOnh of Cake M£’uh, Algeua J 
tounhlol — The toxic effw te of oysttra. J Bayttc 
Apart from thp possibility of bacterial infection, the fluid 
of the oWu" ftsclf posst to vie effects and these ar* 1 

greatly mcreasi d by keepbdg at a temperature of about 
ifi° C for two or three duVg 1 he author is of opinion 
that many aicidents attributed to the bacteria! contamin- 
ation of oysters are reallv due to the im reuse in Ihe toxu 
power of the natural fluids of the oybter under the influent c 
of temperature — Do elephants possess a pleural eavitv J 
Mme Marie PhteoJix A reply to a recent note of M 
Dmrd —New researches on tne transplantation of nerve 
ganglia , transplantation in the f rog <# M*rlnewco and 
J Mlnoa. In cold-blooded animals thn transplanted 
ganglion celN live for a mqrh longer time after trans- 
plantation, and react and repair fhetr lesions more readdt 
than the ganglion colls of ummals ai const int tempi r i 
ture — The distribution of microbial sti returns in a 
culture, between the liquid of this culture and the micro- 
organisms Free toxins and adherent toxins E*tra 
cellular bodies and intracellular bodies MM Chnrrln 
and Qfftupil — \ remarkable ( ate of an aneurism of the 
ophthalmic artcrv cured by gtlatin MM LarteorMiix 
and PauUmoo In the treatment of aneurisms of the 
aorta by gelatin injection the improvement aUhodgh 
marked, prove*? to be only temporary, and the effect of 
each injection is less than that of the one preceding, no 
permanent eflVxt being produ<td In rhe ^ase described 
the cure was complete and permanent after thirty -nm<? 
injections 
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' ^%tQmm MOTOR VEHICLES 
Motqt/fahitlef (ikd* M otvlrs their t>e*tgn, Construe- 
ittiit tfW W<>rktnx by Sttittn* C hi and Rlectnniy 
Jjy^ W* Worthy £&*umont Vol ti Pp m+677. 
♦ "(Lqildoh Archibald Qon&table and Co., Ltd , 190(3 ) 

W ' 42^ net f 

HRN Xye reviewed the first volume of this work 
dp the oiotof vehicle, we pointed qpt how difh- 
is adequately to review encjclopjfcdic matter, 
wWtfji In this ipstantq occupies 660 pages of letter- 
press, ddcpmpamed by upwards of 400 illustrations 
Jfcfi* Befutmont has, in this second volume, supplied 
many of the omissions and corrected some of the 
mistakes whjich existed m hU first volume, so that 
now the two volumes, taken together, form a valu- 
able Work of reference* not onlv for the general 
public interested ip the motot movt ment, but of con- 
siderable value to" professional engineers 

In tht$ second instalment, after a short introduction 
pointing out the rapid development of motor 
engineering during the last two y^ars, Mr 
Beaumont devotes the first half of the work 
to descriptive matter dealing with motor vehicles 
of all kinds commencing with the lighter motor- 
cars and going on to the heavier vehicles and 
electncaliv-propelled cars We do not propose to vn 
much on this portion of the book No doubt those 
who are interested in anv particular make of car will 
turn to the description of that car, but to the general 
readtr the whole of this portion of the work s ivours of 
a dealers * catalogue, and is somewhat wearisome to 
read The f< w pages dealing with modern American 
vehicles show that the set vehicles are interesting, is 
they depart rathtr more widely from the conventional 
types than is the case with the Continental and Bntish- 
mride ran< 

With chapter xxi the really interesting part of the 
book commences In this and the following chapters 
the author summarises the advances that have been 
made in the design and in the various components 
which are notv acc< pttd as the necessary fea- 

tures of n petrol-driven vihick In chapter xxtn 
he grvt£ us in a comp* ndious form his methods 
of computing the h p absorbed in propelling 
rr\otor vehicles* but we notice that on p 349 

he repeats the coefficient for air resistance 
which he originally gate on p 49 of the first 

volume, namdv, that the total air resistance of a 

Vchiole varies as the velocity squared in miles per hour 
ttudtipU&d by the exposed cross-section of the car, 
multiplied bv the coefficient 00017 It must be noted 
that this cpfcflktcnt Is only about two-thirds of the 
Vtfiue of fh$£ which was obtained after t ireful experi- 
mental Work at the National Physical I aboratory by 
Dir ktsmton as that of flat 4 rontrd solid bodies moving 
through cokurirts qf air the cross-section of which is 
very kirgo inflation to the solid body that moves 
trough therp We thmk tint although Mr Beau- 
mont ejepbiini" this low figure bv the fact that it works 
In very fairly with his computations as to the actual 
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h p exerted bv cars of all classes, both in hill-climb 
mg competitions and on speed trials #p to 60 
miles an, hour it must be admitted (hat far 
more accurate experimental measurements must 
be made to tisiertuu whtthcr this extremely low 
figure of 00017 his ever been approached bv any 
form of solid moving through a column of air Oven 
in cases where gn it niton lion has been paid to the 
form of ih£ solid, especially to the stern lines, to use 
nautical nomenclature It nppiars probable, there- 
fore, that the teble vi on p 350 is hkelv to need 
considerable correction 

author in gh iptcr \xiv gives us very valuable 
and interesting notes on the influence of the vibra- 
tion and even turning effort of the propelling engine 
on the stabihtv of the c ir when it is driven rapidly 
round sharp binds of the road We tfynk that in 
this chapter he is substapti illy cornet in his views, 
and the matter is of great importance, and has 
hitherto not recuved sufficient mention from the 
deserters of these vehicles 

Wrth chapter xxv he commences his descriptions 
of the heavier class of modern self propellrd vehicles 
applied to commen tal puipo>es such is thi <arriogc 
of goods, omnibuses and other publii-scrvtce pas- 
senger vehicles This part of the dcsuiplvvc matter 
is very full, but from the nature of Ihi. subject is 
incomplete, as in no branch of the industry have 
there recently occurred such great ch mgos, and these; 
ehmges are likely to continue to occur as th< tvpe of 
pubitc-scrviqp vehicle is vet verv far from perfect, and 
is likely to be greatly modified in the immediate 
future, in fact, it is not too much to siy th it most ot 
the wchiclts described in ih lpters \\v to xxvtii will 
be cbsolete in a few yiars tune, pirticularlv when we 
consider the < xtiaordinarv results which are now ex- 
pected from the adapt ition to thest vehicles of highly 
superheated steam produced in fl ish or semi-flash 
boilers, for although in chapters xxix to \\\i the 
author gives descriptions of the various forms of 
sh im-driven cars m ide bv St relict White, lurncr- 
Micsse and Clarkson, and others, tiitse really relate 
to the sm dler cUss of pleasure car, md not to the 
pul)he-ser\ice whfclc 

( It ipttr \x\n which dials with the hjghlv mi 
portmt and dingcrous question of the skidding of 
self-propelled vehicles on our grt as) streets, is dis- 
appointing, as the author givts no md tuition ot the 
direction m which improvement is to be expected 
He docs not even touch on the highly interesting 
m itter of how much depends on the skill of the 
drivers md of the power ripidly acquired bv tht m 
of controlling the sid< slip or skidding bv a cert un 
rppiditv of action md correl ttion of hand md <\( 
corrttijng the Undeiuv u> skid at the earliest si igo, 
long b for* the br un has had tune to consider tlu 
mittir md to apply n corrective effort 

fhc ch ipter devoted to carburetters is interesting 
as it shows that much ingtnuilv has been tpplud 
n this most important organ of the ini< rn il com- 
bustion engine, )et little or nothing has Im * n done 
on the question of the dav, nufielv, the utilisation of 
th*' heavier oils for these engines l ntil this is done 
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everyone who uses the pi trol-driven motor-car is at 
the merev of the kings of oil finance, who at present 
are masters of the situation 

Another important matter, that of electrical motor 
vehicles, is dismissed in a single chapter, although, 
oi account of the recent reductions in the cost of 
electrical energy the prospects of this class of vehicle 
are increasingly good 

In the chapter devoted to the consideration of the 
efficiency of transmission gear, the matter is dealt 
with in on ingenious manner, and it is probable that 
the rough-and-ready method adopted by the author 
of calculating the transmission looses is within a 
narrow' percentage of being rorrect I he objtcts of 
the tourist trophy race initiated by the Automobile 
Club are clearlv explained, and the cars taking part 
m the first of these rncis are tabulated and their 
performances usefullv compared 

Altogether, the author, in this second volume, has 
been very reasonably successful in de ding with the 
difficult task of getting together su flit lent descriptive 
matter to satisfy any reasonable inquirtr, and has 
made his nntter as short as was possible consider- 
ing that he has been compelled to describe i mass of 
vehicles the bulk of which resemble one another verv 
tlosely, as most of the designcVs have copied the mam 
fed ures of tyvo or three Continental models, and only 
var> in certain details or special methods of 
cheapening or facilitating manufacture 


Tm SOL IR RESEARCH UNION 

1 ratiscutions of the Intirnatumal l man for Co- 
operation tti Solar Research \ol 1 (hirst and 
Second Conferences ) Pp 257 (M inchcster 
University Press 1906) Price 7 a 6d net 

I Is a previous number of this Journd a brief sum- 
mary was given of the proceedings of this Inler- 
n itional Union at its second conference, held at 
Oxford in September, 1905 The volume before us 
gives a complete historical account of the union 
from its origin m 1904 up to the end of the yvork 
completed at the Oxford met ling, and its appear 
ance is due to the energy of th( ' Ch urman, Prof 
Srhustt r who has brought all this useful material 
under one cover 

fh( subject is dealt wuth under seven heads J he 
first shows that the origin of this union was dut 
to Prof George 12 Hale, who issued a circular Utter 
to a number of men of science interested in solar 
physics The renipt of favourable inswers led him 
to approach v irious societies and academies, with the 
result that a meeting was irranged irid held in con- 
nection with the International Congress of Science 
at the St Louis Fxhibition 
Pirt 11 deals with the proceedings of the first 
conference, which took plue in September, 1904, and 
is followed bv part m , which contains m exten^o 
the papers submitted to the conference They include 
Introductory remarks b> Prof Hale on the import- 
ance of international cooperation in solar research, 
and valuable reports by Henrj Ciew, A P^iot, 
C Fabry, H Xaystr, and Lewis Jewell on the 
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importance of establishing a new system of standard 
wave-lengths 

In part iv we are made acquainted with the pftN 
parations for the second conference. A ptn^tlon of 
this consisted in sending Out circular Jetters to 
members of the union and other*, relative to auch 
subjects as the fixing of standards of wave-length, 
measurement of the intensity of solar radiation, work 
done with the spectrohellograph, and the spectra of 
sun-spots In response to these, numerous valuable 
replies were received, and these are atl Included in 
the volume 

At the Oxford conference some important papers 
were communicated (part vi ), among which may be 
mentioned the compensating pyrheliometef', by K 
Angstrom At this conference the constitution of the 
union ilso was discussed, and we have in tins volume 
(part vin ) the text in English, French, and German 
of the constitution as finally adopted, and the resolu- 
tions, also in the three languages, concerning the 
various important questions discussed 

An important result of the Oxford conference was 
the appointment of commltteef to 3|ke in hand the 
work of preparation and organisation of inveMi- 
gi lions which have not yet been collected and co- 
ordinated 

In connection with these, the present volume con- 
tains a verv viluable memoir, "drawn up bv Prof 
Fowler, on the observations of the spectra of sun- 
spots in the region h to F (part vn ) This paper 
bring*, together in a very admirable manner the main 
fiatuns of the spectrum-analysis of si n-spots, and 
w ill st rve is a valu ibk guide to th >se observers 
who tike up this pait of solar physics 

The next meeting of the union will take place at 
Meudon in May of the present year There is every 
probability therefore, that a Second volumc^pf these 
transactions will make its appearance dunng'The next 
twelve months 


XGR1CUL1 URAL ANAI YSIS 
The Prom pies and Practice of i^rimltural Analysts 
By Dr H YV Wilev Vol 1 boils Second 
edition, revised and enlarged Pp xn + 636 
(Easton, Pa Chemical Publishing Co , London 
\\ illi ims and Norgite) Price i$5 net 

D R WILFVS treatise on agricultural analysis 
has long been the chkf resource of every worker 
in that domain, because it contained not merely the 
particular method in \ogtie, but to a large degree all 
the methods that had been proposed or were in use 
in cither American or Continental laboratories, very 
often in the words of the original This did not 
make the book easy to use by the tyro, for Dr Wiley 
rarely attempted any criticism or recommended one 
method beyond another, but Ihe collection was ex- 
tremely useful to the investigator, and<$saved him 
much labour in trying oyer things whifcn had been 
tested before The gain is particularly apparent in 
dialing with soils, the subject of the present vqkune, 
for the analysis of a soil is not like that of a manure, 
where there is a definite element or elements to be 
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determined and a result in sight the correctness of 
which is only limited bv the imperfections of the 
method. Instead, the methods are often conventional, 
depending upon such factors as the method of pre- 
paring the sample or the solvent emplo>ed, 
or they may bt determinations like the absorptive 
power of the soil for water, which hav$ no 
absolute meaning at all, but are merely at- 
tempts in the laboratory to get a number which 
shall represdht the behaviour pf the soil in the field 
With regard to so many of these determinations of a 
physical nature the difficulty lies, not in carrying out 
the process, but in Interpreting it afterwards, and 
correlating it with some practical aspect of the soil 
The present volume of Dr Wiley's book becomes in 
consequence, something more than a collection of 
analytical methods, it is in m mv respects 1 treatise 
on sod chemistry and soil physics, so full are the 
introductory discussions de ihng with t ach of tin* 
vinous means of investigating 1 Vie soil, md is such 
11 is indispensable to all serious students of lgncul- 
tural chemistry 

Dr Wiley his cut out some of the matter of the 
4 'irln r edition, though retain mg f prOccssx s whnh h i\f 
i historic il interest or ait necessary in line in ^ th_ 
development of the mon modi in method, In his 
further interpolated methods ind mve stigations 
which have been published m the Iwtlve yiars that 
have elapsed since the appearance of th< first edition 
The present volume is dated October, 100O, w< miss, 
however, one or two mi thods which ippevred bejore 
that dale, eg Milscherluh’s mien sling dtlf muni- 
tion of the heat evolvid when 1 soil is moistened 
(bent izungu irmt), whnh is cortelitid with 1 hi ulivt 
surface of the soil particles In onx 01 two oiht r 
rtsptcts ulsx wc think Ixtir work might hiw modi 
htd some of the conclusions expnssid, but ol cotirsi 
th' subject is m a constant stUi of progress, and tin 
time oceupitd in writing a book of Lliis in igmtudi is 
suffix lent to bring about a revision of sonn of tin 
points of view Wo notice, indrtd, but si ml re- 
fnrvnu to the more reient dt \a lopnn nts in soil uni sii 
gation which hive issued from 1 hi Division of Soils 
m the l mted btates Doputment of \gru ulture, 
perhaps we may tike this negxtive altitude ol Dr 
Wileys as a critical one 

In conclusion, wi can only express our thinks foi 
what must always be one of the most useful h inks 
ifi the library of any agncufiurtl liboraton 

\ D H 


OUR BOOK SHELF 

Introduction to the 7 heory of Fottrter $ Sertes and 
Integrals and the \fath( mutual Theory of th< Con- 
duction of Heat Ry H S C trslaw Pn xvu + 
434 (London Macmillan ind Co , Ltd ) Price 
14$ net 

This book is an interesting sign of the times 
The gulf between pure .and applied mathe- 
matics, in this Country at my rite, nas of recent 
years become more and more complete Indited 
there Is no one who so heartily detests and despises 
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miihc mattes proper as the ordmar) physicist He is 
ofti n compelled to use elaborate mathematical 
analyst, but ht does not feel or profess any interest 
in anything but tht result, and questions as to the 
mathematical basis of his arguments seem to him 
merely trifling and vexatious 

Prof Carslaw' his therefore shown a good deal of 
courage in offering to English readers a book on the 
theory of conduction of heat which includes a 
r enou*> account of the m ithc matical difficulties of 
the thcor) and mav expose him to unsvmp ithetic 
criticism from different points of view whub have 
little in common Howcvir, the experiment is a dis- 
tinct success, and it is to be hoped that it will leid 
to similar and £qu illy suu cssful experiments with 
other end more difficult bunches of m ithcm ffical 
phv sics 

The book is divided into two parts Part 1 is 
entirely m itln m xtical and it is this part which con- 
tains most th it is novel m xn English hook arid is, 
then fore, most intctestmg to the xritu A short but 
will-written historical introduction is an nttrictive 
f< ature In the first two chapti rs which deal with 
irritiona! numbers xnd infinite sequences in general, 
tin authoi mostlv follow-, Dedokind and Tannery, 
and In could not have chosen bitter guides The 
ch xpters on uniform converg* net ire also good, 
though here the in tngt m< nt and mi thud of present- 
ition do not stem to us m ivu\ it sped the best 
Tin iiuh >r we an gl id to sxt iks of “ utfinttt 

di finite integrils” and discuds tht barbirous 
44 improper ** H< might perhaps h iu brought out 
more clearly thr fut th it tht infinite inttgral is 
< w nti xll> x repealed limit - is n js he 1 ither ex 
aggi rates the malogy between 1 ht integral and the 
infinite sent s , and it is t pp\ (hit fit should h eve 
omitted to prove the fundmuntil nmrsion theorems 
foi finite 1 n t< gr its But the chaptf 1 s de ding 

csprciillv with 1 ourit t s sents m ( m to us the best 
y\t ire partuulirK gl id to stt Itjtrs tluorem m- 
(Ititltd P x rt n tout mis 1 c It ir mount of tht prtn- 

tipd problem-, of t undue lion md requires no special 
tommt nt here 

Ibis book shows y n y 1 fi irly how much of the 
Continent il sptrif of rigout T nglish 111 ithun xhes has 
absorbed in reet nl \< ir-, It dso shows how much 
the heaviness of the T online ntil 5 and « can be 
lightened by x briglit md ittiaetiw style interest- 
ing illustrations nuint roiis examples, .and other 
touches of 1I11 Cambridge ti adition 

Cr H H 

Mtt\eu Parfun\< dr Ihsfnria t t thiwgraphia 4rbore - 

turn Imazonnum By Di J Hubu Pp 40, with 

40 pi t(i s Dt c ides 1 t 1 iv (Para ix>oo xnd iqo6 ) 

I ok i dx vx Inpmmt ol moist equatorial vegetation no 
region surjMs - t h xl b reining tht \m i/nn xnd its 
Inbuilt its, wbuh Dr Mub r m tin course of his 
lung issoti 1I1 >n y\nb Pui his had unique oppor 
tumiii s of yiNiimg I fit form m which l)r Huher 
pn m nts his inform ition is smulai to the 4 \cgctx- 
tionsbddn *' w lit 1 1 tht dlustr xtions are the chief 
h iturt ard the notes aie explanatorv thereto, but 
it should 1)1 siitad that the first two parts of tin 
“ \ib mum \m i/onuum ” were issued m iqoo, pre- 
1 lolls to the fit st numbers of the 41 \ t get xtionsbddcr ” 
Iwo addition d parts appeared list \ ( ir ind it is 
propped to complete the yvork in ten numhi rs The 
publication of the work has bun undxrtxktn by the 
Polygraph inches Institut of Zurich, md the photo- 
gravures afford a criterion of the excellence of their 
w ork 
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Palms generally rank among the most important 
tropical phots, and along the Amazon and its tnbu- 
1 irics, especially near the embouchure, they* form 
such prominent objects in the landscape that all 
vo) igcrs make special m< ntlon of their luxuriance 
and variety Dr Huber d< votes a number of plates 
in different species Phytelcphas interocarpa, that 
vi< Ids vegetable ivory, the lucunia and Mumbaca 
pnlms, both speues of Astiroumum, the Javary, 
mother species of the same genus, bearing spines 
on the young trunks, and the Bussu, Mantcana 
taectfcra, producing huge, almost entire, leaves, are 
illustrated in the hrst two parts No less interesting 
are Cocos majas , with pinnae arranged in bundles 
on the leaves, the Baccaba or wine-palm, Oenocatpus 
distuhus, remarkable for the distichous arrange- 
ment of the leaves, and the Urucury, Attalea excelsa , 
which provides the Seriagutiro, or rubber collector, 
with nuts used m smoking the rubber Of trees other 
than palms, the famous Para rubber tree, Hevca 
brastltetnis, Diftcryx odvrata, the source of the Tonca 
bean of commerce , Berthollctic excelsa, the superb 
tree yielding brazil-nuts, and the magnificent 
Caryocar vtlJosum ire selected for representation 
Dr Huber has ilso chosen some illustrations of 
typical plant formations, including- the littoral vege- 
tation on the river Couany, where the Aninga, 
Xfontnchardia ahorescctis is gi owing on the shore, 
scenes ftom some of the tidd creeks or channels 
known 'is “igarap^s >, J plant form ill on s occurring 
in inundated loc ihues, showing in one case a fine 
development of Jpnrnoea ftstiriosa, in another a wide 
expanse of Panic um ampLxuauU , and a view of an 
Jndiau plantation with manioc and sugar-cane in the 
foreground, and the characteristic Imbaubn, Cectopta 
pritata , bevond 

The ilhisir Miens are admirable, owing to the care 
that has been e\i rcised in selecting fine specimens 
and suit tble situations from which the characteristic 
features of the plants tan be brought into the photo- 
graphs 

* 

Cams, and the Principles of their Construction By 
( f eorgt Jfpson Pp 60 (New York D van 
Nostrand Co) Price 8s net 

I* this work examples are gjfen of the design of 
< 1111s of various types including cylindrical conical, 
f ice and spherical tuns, and of different degrees of 
complc \itv from the simple heart-shaped cam 
employed in winding bobbins to the riling cam with 
iht differential motions of paper and style The 
illustrative drawings are accurately and beautifully 
execute the construction lines being printed in red 
ink for the s ike of extra cleirntss It is shown hotf 
to design the profile of a cam so as to give a simple 
h irmonic motion or a uniform acceler itton and re- 
tard ition to the follower, thereby effecting a change 
of position of the latter with a minimum wear and 
tear The book is a welcome addition to the some- 
what scanty literature on the subject 

flu/efrtgc By M Frickcr Tp 168 (Paris 
Gauthitr-\iUars and Masson et ( le , n d ) 

This little volume belongs to the “ Encyclopedic 
scientifiqtio des Aide-memoire” senes, to which 
attentioa has often been directed in these Columns 
It is divided into two parts, the hrst p issoi, m review 
Uae rules — for the mosjt part empiric 1!— which arc 
adopted in determining ^thr dimensions of riveu and 
in riveting generally, and the second describes the 
methods which are employed in the actual processes of 
riveting V 
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, LE1TEES TO THE EDlTOtt. ‘ 

[Th$ Editor does not hbld himself responsible Jot opinion* 
expressed by his correspondents Neither con he undertake 
to return, or h correspond with the ’writers of, refected 
manuscripts intended for this or ady other part offipTOOM* 
No notice is taken of anonymous cotmmmfcafrcni ] 

A New Mud Volcano Iftlind 

AdmikAl Kielu’s letter m Nature 0# beVuary 28, 
embodying Commander Beauchamp's description of u new 
island recently discovered by him about nine mile# north* 
wtst of Chcduba (not ChebAuU) Island, off the 'fcoiut of 
Arukan, leaves no room for doubt that the island In ques- 
tion was due to the eruption of a submarine mud volcano 
Rainn and Chcduba together with the adjacent sub- 
ordinate islands, m composed mainly of shale and sand- 
si one (piobably of lerfUrv ugc), containing some coal, 
and dso very considerable quantities of petroleum, accom- 
panied bv inflmnm ible gus There it, evidence of a certain 
degn t of (bnormal Sibli rr mean heat, although such Is 
fdr lower than tbit assoc nud with true volcanoes, which 
do not < \lst, nor have mv vohamc rocks be<n observed 
Mud volcanoes are fairh numerous, which, besides 
emissions of a quieter character, ir^ subject, at uncertain 
mierv iN to viol<nt paroxysmal t ruptmn^r At such times 
mud tnd stones arc shot out with ^[reatj^orce and noise, 
iciumpamed bv Urge quarttihfs of inflammable gas, which 
in nnny cases catches fife and gives rise to a volunie oi 
flame rhat lights up (he country for miles around There 
ire numerous well mihentuated descriptions of * such 
occurrences, more than one of which weie submarine 
1 he stones ejected er< til dimul fiom the stratified rocks 
mentioned above the shales furnishing th» source of tho 
mud Flectrlc sparks pmduod bv the frn tion of the 
ejecta amongst themselves probably e uise ihe ignition of 
the gas Some of tin re corded paroswiis wire 
synchronous with e irthqu ike *. * 

\ soniewh'it det tiled tt count of the mud volt moes may 
Ik found in thi * Records of the ticologi^nl Survey of 
lnchi” vol xi (1K78) pp 188-^07 and description's of 
spverd later eiuptions in subsequent volumes 
T nling F R Mallft 


A New Chemical Test for Strength in Whifot 

Thf principle of the test for strength in win it flour 
described as npw bv Mr T B Wood in a recent issue of 

Nauki (February 2 1), md further claimed bv Dr E 

r rank* md Armstrong (\ m rf Mcrth 7) a* having been 
in regular use in hi** Inboriton during the past >t ir, wn# 
employed by me more thin foui \eirs ago, and si ill forms 
an important factor m mi phvsicnrhcmicM method uf 
gauging the baking qualities of uh<at flour 

I un fully corfoborin Mr Woods opinion that no 

single factor is capibh of im curing the strength value 
of wheat, and Dr Armstrongs stileimnt that the prpblem 
is one m which no small tiumhei of vanahles must be 
dealt with 

In too 5 Mr A b Humphries supplied me with five 
samplis is tests of the nccuracv of my system as then 

elaboraled I was, however, not »um ssfur , but, on re- 
ceiving Mr Humphries’ views of the ir baiting qualities, 
the cause of mv f 11 lure win at once appare nr When in- 
vestigating the relation ol chemical composition fo baking 
qualities I had relied foi the latter data upon loaves 
baked in tins* whilst Mr Humphries based hU opimoh* 
upon self-supporting loaves of the “cottage” type It 
ihus bname evidtnt that it was necessary to view the 
malytrctl data from a standpoint suited to* 4 definite 
system or method of baking That different jivst^ms of 
bakmg require different trpes o* flour explains ivny imUet^s 
exe asion'illv receive Wh tgtfimrndatorv xnd condemnatory 
rr mnrks from their custoniSrs on^the quality of the same 
bknd of flours 

I hope soon to have an opportune* of publishing some 
of (he result* of rm Investigations of the correlated faetdr* 
determining the blendmg cjuabtuA, strength, and texture 
properties of wheit flour 
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After n very length) investigation of the biochemical 
changes which o^cur in the; natural ripening of the yvlieit 
tetrv, Us preparation pf ‘ conditianmg ” in the mill, and 
the Influence of variations in the treatment of the result- 
ing ftoiir In the' bakehouse, I am fully convinced that it is 
no longer the bakehouse that ha^ to give the final vrrdfti 
on Lb* ipodihe* of flour, as laboratory methods* can now 
provide all fhe data necessary for inferring the anteced nt 
conditions, defining the present qualities, uid anticipating 
tho future evolutiprt of wheat or its product flour 

\ J Banks 

Wut n rIco» Nverpcolj March it 
♦ -- 

Ionisation and Anomalous Dispersion 

In \ ATi/RK of February 21 Prof Wood, rifirrmg to >ny 
Furr of January 17, savs thn the t flw u observed wen 
probably dur to ehslurb«n< e of the density gradient of the 
si dium^vapour caused b\ ^ final helling b\ the win I 
nu afraid that in nn letter I cannot hut de set ibid the 
» vpen menial arrangement sufllrienlly clonic , at any me 
Prpt Wood sedms to bt under a mMnWeii nnpn ssion 
1 he wire was* nierelv in electrode insulated from the 
lube containing the sodium \apour, hut (onnuted *0 one 
pole of a battery, tht other bung ccmneefid to the tube 
\ current puBstaJ through the sodium v ipour, 01 thf 
nurogt n left in the tubr afar pxhiustmn ind In iiing, 
presumably in lonisition imreni ind ihin imis of tht 
order of one micro unpere, mil could hardly pn due e mut h 
local he ating 

Be this is it may sint c ] lr f t \birvsrw\ih in\ pupil 
Mr Needham noiucd m (fleet whuli if lonhrmed, 
ippeais to me to be efitiMve in 1 ivoui of t connerlmn 
Ivtwifn ionisation and ditpirsion While 1 1 1 luhi w is 
htafid, bv a fl line is uvu il with 10 volts flu re w is a 
(urnnt of 4 divisions mil an momafiais dispersion of 
0 divisions On rosing ih^ vuli tgi to x <>Us the 
lurrent rose to 10 divisions but tin mamiei/nav dufirrstoti 
tmnudmtily jtll to 51 ro 1 id tin 1* all* r slowly im reused 
t< a Value souttwhil grr itf r th in txfeiie 

I hit in in rea^e of tin rent ind pirsumihU of lot il 
heating if there In im should diminish tin di ptrsmn 
( nporarily im h irdh hr understood unit ss ilu systinis 
produun,! th dispersion 11 1 the nisi be s electric illy chirgcd 
ind wept away to the Mutrode [ hop* shortly to in- 
v estig ilc ihe whoh question full v so is to Hprulf' definitely 
whit connection, if an), e\iMs bitwocn ionisation ind dis- 
persion 0 A Scuoir 

Physical Institute Bonn Febniiry jo 


The Rusting of Iron „ 

I\ Nyrtur of Hebruirv 21 fp ^qo) Prnt W R Dunstan 
states that rusting of iron nkts plue in th* pristine of 
water and oxygen whin e\M\ trac* - of inboim u id his 
been removed lo 1 on 1111 extent this is the result 
obtained bv our 1 hi mist but his exprrlmenM proved um- 
ililMvely that rusting must be due to an idmi\luti ol 
i irbonic and hr with nnprcvid pruailions igunsi Us 
present e rusting tv is c ni nnouslv mduod, ind this is 
important, confined to one or two spots In soitp civs 
ibis local rusting took plm ( whero the steel s miph s risird 
pn the gla^s vessels and it w is but n dural to suppose 
that this local corrosion yv is brought about by silica acid 
of the glass 1 he ohvmus precaution was to arr mge an 
iron bpwd in the eentre of the gl iss vessel info whfih 
wefter could U distjlfiM, but although this app iraius was 
constructed^ it was not us<d hpcmso if corrosion can be 
caused by the silica of the gl iss, then it max also Im 
caused by Kpetks of expose cl si ig in the iron or b\ the 
oxidise^ specks of manganese sulphite which cm b» seen 
With th* microscope or by oth r impuntus ( orrosion 
mav even be brought about b> cat bon ic and ouluritd in 
the iron In ordef to srttli the question the experiment 
should be repeated With a piece of lion of absolute purity 

C F StKOMKVFR 
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A Problem in Chance 

1 UK liyv pf probability is cvfi t^n illustrate b) the simple 
method of supposing a bag filled with an equal number 
ol white andebl u k bills winch are pn sum ably uniformly 
distribuieff within ihi big It is st ited that the chance* 
ar A cqu d th it my cxtraiud bill will b( black or wjvite 
I am desiious of isutiaiung how this equality of 
extraction of nilpr utlour would be disturbtd if It be 
assunud IhaL^tlu lulls ire not nurelv nu rt, but that 
then is an inhen nf tench nr) for like-coloured balls to 
cluster togi tht r l wo vubsidi irv and mutu'ill) alternative 
condlUc us in iv be furtlu r assunud either the tendency 
of the him k bills to cluster togethir is greater than that 
existing buwem the \yhite balls or it is equ tl It is the 
fernur nf tfuse two subsidnry londgions (hut inlensts me 
Pei hips l m iv slit# ilu problem in more definite form 
\ssuiih 2000 b dls, of which half shill be black and half 
yvhiti pi m d m 1 big l he intensity with which the 
litter find lo c luster — d ind that of ihe formi r is great* r, 
but Lo 1 It s degr< 1 t It 411 h tlf is nun h again Ihe balls 
ir» 1 yii u ted m gmups ol eight In four sipinte extrac- 

ti< ns wild will be the prt h ible propot tton of black and 
whifi balls it i ah (yiridion J \nd how m in\ e\ti ictions 
will htu to Lm made b fore it is proh ible that m equal 
numbir if bltck ind while balls will hm been with- 
draw n > (iro P Muuoe 

I ondon I lospit it Medic d Colfigi 


1Kb IMlhRSin Ob T FI L ( IFh OF 
(•OOP HOVE 

tho invitation of Sir I lutlcr Bruntcm a mcet- 
^ * mk look plict il his rcsulcucc on Jimiarv 21 
of gcnllcnien I ate listed in uimtrsiU education 
\m«ng thosi piovnt were Sn \rthur Umkir (of the 
I ondon University) Dr Donnld M u Mister (dun of 
( imbridjge Unrvcrsity md president of the (jtmral 
Medic il ( otitKil), J s i of Pcirv (Roy 1] ( olkgc of 

Scium) Sir W \rhti<UU ( \^ent-f itncr il of \atnl) 
Sir Pwid (idl Sir John Buch \n in ind Mi Howard 
d’Lg r \illt honorirv suritm Imptrial Kdcruion 
(Difcnct) Committee Prof Osier (of Oxfoid l m* 
versity), Sir Norm m ladcfir K( B Sir J 1 icirn s 
Fuller ( \<gent Gent r il for ( ipi tolony) ind Prof 
Stirling” dean of the mi du il f icidty of the \utoiM 
l imtrsiiy, were unfortun lit h privenfid from attend- 
ing Copies of the proposals piovisum illy igned to 
by th< committee of Lmveisity of Ihi ( ipe of (mod 
Dope, relative to the n -org mis it ion of th it L m- 
ursiiy hid been eiriulitcd b* fore the meeting and 
formed the basis of the ivuungs discussion The 

result was i consensus ot opinion on stycril Riding 
issuer which miv be minim tns< d 1^ under 

(1) I ha in the existing condition of Si uth Africa 
the interests nf (he higher (dm Hum of th< country 
would best bt served b\ th< eontinu mu of <>nh one 
e\ milntng and degre ( -1 onfen mg university 

(2) Th it the conferring on smy.li colleges m the 
country the power ef gi intin^ digues to thur own 
students would be dctnm< ntd to higher education 
\nd spetiaUy injurious to ilu stilus of all such South 
Afrtc m graduates Such de giees would be de pi ed- 
ited, not only in the e Munition of the people of the 
country itself, but dso i utstde the colony, md would 
not have the sum \ due m consideration given them 
which degrees printed h\ one general L niversity 
would receive Ihe fi ndenev of multiplying degree- 
granting institutions m the urcumst incts sucli is 
those existing in South Vfrica would be in the direc- 
tion of unhealthy competition which would inevit- 
ably lower md not rust the worth of degrees so 
obt unod 

(3) Th it sound education would bt promoted by 
associating In f\aimnUions the teacher with indepen- 
dent examiners, but the l mvcrsity should control all 
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examinations, and done determine the granting of 
decrees 1 he appointment of examiners outside the 
influence of local institutions is desirable, so is to 
secure confidence m the impartiality of the examin- 
ation , examiners of experience in tiaching^ho sub- 
jects in which they examine should be employed 
Lfhuency, is well as confidence, would further be 
secured by obtaining ns presiding members of each 
board of studies ex iminers experfe need* in teaching: 
in institutions in the older centres of education 


enough in its application to deserve^ thp epithet 
original To the superficial reader little trace of tin* 
laborious preliminary process may be revealed, but 
the work will justify itself by remaining unsuper- 
stded It struck me as interesting that the account 
is 1 compiled m such a way as to show itself in the 
linking, tint it is an organism, revealing it? own 
evolution 

The Todas ire sufficiently isolated as to render the 
pioblem of their origin more or Its* insoluble Dr 


(4) That nit colleges should be affiliated with the. ! Rivers makes i very good case, of the cumulative 

,nv , . . . . • t .1 .. C . - ^1 A. ... a) ^ 


University, and should be directly* rc prose nled on the 
University council, if nccess irv larger representation 
being given <0 the Iirgcr institutions 


(S) That 


new \ct of Incorporation or mw j thousand years ngo 


sort, for thpir prov-enatu e from the Malabar races 
l here crc some interring dues leading. us back ,to 
the ( hristiariising of South India more than a 


charter provision should be made so as to leave the | 
University free to expmd, end to include new teach- 
ing bodies, is well as to dovtlop in any direction in 
w h 1 < h the progress md prosperity of the countrv 
might in the future indicate 


1 \ n iHROPui oaisr \mo\g the todh 1 

D R RIVLRS has rc-dist over* d the Todas This 
curious little n ttmn long known to us as m 
jsulitid soi m1 ibnorniilitv m which the duty in- 
dustry takes the piece of t* lignin md nniriniiiniil 
s ,fi tv is found in a plur ilitv of -husbmds, now 
ippi ms to be both mm h more mcl much U ss thin 
tins \s i descriptive mono^riph in c thnologv the 
book is a remarkable ubii violent, but it is, pei haps 
most sigmht 11U cm ucouni of Us method The 
social sciences are at a disadvantage, in th it they te 
not exact, as physical and m it hematic il sciences ire 



1 —The ‘ PahUattmokh 


saluting the threshold of the dairy at kiudr 
From “The Todas, 


exitt, but the present work is i proof that anthrop- 
ology ih attaining such exictius* as the nature of 
the subject allows Ibis means a good deal, as any- 
one may see who compares the present monograph 
with the earlier accounts of the lodas I he t* sling 
of the c vnjerjee and the virification of fact have been 
carried -opt in the most pertinacious and patient 
manner, and the generil method followed is new 

1 1 Ih* lodM. By W H R River*, 1 eHow of Si Johns College, 
Can bridge Pp **111+755 with illustrations and tables (I ondon 
Macmillan and Co , Ltd , 1906 ) Pnoe »» net- 
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In their social organisation, the new facts collected 
bv t)r Rivers make our knowledge of the lodes 
prutKilIv free from lacuna? lo the comparative 
student this vena full and deeded account wiil^serve 
among other things, to conneit the sociology of India 
with that of the rest of mankind The poljundrous 
character of marriage, \nd the customs of fcrerxl/ii 
md the like, deserve studying m these ptges by 
anyone who tikes an interest in the marriage pro- 
bh ms of Western civ drsatintt tjie loda view of 
morihty in ibis sphere merits cC Kiclcrntfon especially 
in connection with the altrhistic ^emotions Som< 

J thing similar has been recently observed bv M< ssrs 
| Spinu r ind t j i H en among the natives of CentriJ 
• Austi tin Not least rc mark tble is the \va\ in which 
1 ibear form of murngc seiins actually to make for 
1 efficiency md— righteousness 

1 The chief rtgulilions of the nurrugc system ir< m 
1 brief Prohibition of into marriage between the two 
“ c isles ” lartharol and i etvahol t 
e\eig 11m imong the elans whn h 
compose th* m? “ c istc s 0 , certain 
kinship prohibitions, polyandry the 
typical form of mantel assoention, 
tin extra husbands being generally 
br others of the hush md proper , 
poh gyn\ now on the increase 
c it 1 ic t in the ordinary form, or two 
nun hiving two wives m common, 
the trmsferenc* of wives from one 
group of husbmds to another 
it r< rAhi , a sort of concubinage, as 
between members of the two great 
44 1 ash s ” mokhthodth 

W* are supplied with a wealth of 
del ul, practuailv new, in all the 
spile ms of social life and religious 
pi ail ice I he economic sources of 
religion are more elaulv lod bare 
in the full des< ription of the dairy- 
it ligiort of thfe Todas than would 
have over appeared possible to the 
a prion sj>etulntor in anthropn- 
lopiciJ theorj To quote Dr 
Rivers - “The sacred animals are 
attended bv men especially set apart 
who form the I oda priesthood, and 
the milk of the sacred animals is 
churned in d uries which maV be re- 
g irded as the foda temples, and, af* so regarded by 
the people themselves The ordinary operitions of the 
dairy havt become a religious ritual, and ceremonies 
of a religious character accompany nearly every im- 
portant incident Itr the lives of the bufraloe'? ’* It 
would be a pitv to attempt to skim the cream from 
the rich supply presented here, the reader wall find k 
deeply interesting, and the student of rehgiou* on^in^ 
will be well advised to ponder the whole subject 
The btst photographs in a well-iHustrated book repre- 
sent the operations of these milkmen, priests* and 
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acolytes, the shrines and the divinity thereto attached 
It \$ interesting to note that the people would talk 
about an important ft “In exactly the same kind of 
way that^ an Englishman talks about a benefice M 



F10 a — loda man From “ lhe Toda* ’ 


The European clcru and the Toda palol thus meet 
after a journey commented at whit widely separated 
points Thanks to Dr Rivers's energy and (.are we 
have a complete and scientific account of one of the 
most significant phenomena in the history of that 
varied organism, ichgjon 

The author is of opinion th it the division of the 
people into 7 avaltol ind larlharol is due to the 
coalescence of two tribes, coming to the hills it 
different times 1 here are marked dukcticil dif- 
ferences between them Hit Todn language as a 
whole is very difficult The philologist will find it 
well worth study, md Uu dal 1 ire both extensive 
and n ndered more valuable in a wav because th( 
collector was himself ignorant of uiv other Dravidi in 
tongue, and had therefore no expert prejudices Th( 
secret and samd languages are rather conspicuous 111 
the life of the Fodas 

The book— Dr Rivers* first book, if I mistake not, 
in this subject — is a monument of industry and care, 
not without insight *ind the results of comparative 
study, and is an invaluable record of which C ambndge 
and the new anthropology may be proud 

A E Craw iky 

— — — *- — — — - ■ ■ ■ — - — 

A LAW OF RECORD TIMES /V RACING 

A REMARKABLE article on “ An Approximate 
Laiv of Fatigue in the Speeds of Racing Ani- 
mals/’ by Mr A E Kenmlly, appears in the Pro- 
ceedings of the American \cudemy (vol xhi , p 27s) 
/or December, 1906 We cannot help speculating as 
to the causes which led the authdr to choose such a 
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.subject for investigation To the man of science, even 
to the omnivorous statistician, the subject sounds so 
unpromising— one may almost say undignified or 
improper, the sort of subject with w'hich no civil 
servant, no permanent official, should ever deal, 
even in secret Onto the investigation was com- 
menced, it was n iturally extended from one series 
of records to another, but what accident prompted 
the commencement^ Mr kennelly is provokin^ly 
silent on the point He opens, it is true, by telling 
us that “ Olympia and Epsom Downs are known to 
fame by the races they have witnessed Olympian 
races, recently revived, are of international interest 
A reduction of either of the records [for the 
100 yards or the mile] by r even one per cent would be 
a matter of world-wide importance, and the hero of 
the new record would be famous among the inhabi- 
tants of the temperate ^ones ” Yet we find it hard 
to believe that the investigation w is undertaken 
simply as a definite matter of urgent public import- 
ance, even though the results, is it turns out, may 
have the gravest social consequences They may lead 
to the advertising of mathematic il tables and squared 
paper in the sporting press Huy may even influ- 
ence the teaching of mathematics in our public 
schools, our unn ersitits, and other haunts of ancient 
pe icc 

Put briefly and in its simplest possible form the 
approximate law rd iting distances with record times, 
winch Mr Kennelly has discovered is is follows — 
l or all pairs of distances in thi s mu proportion the 
ruord turn s au m constant ratio ind this r ilio is 
independent of the animal and of lhe modi of pro- 
gression The observed ratios fluctuate, as one 
nught expect, but the fluctuation seems to be of a 
c isu il kind over a very wide rmgc of distances, and 
the ratios for diffemit animals or modes of progress 
show little more divergence thin the ratios for the 
Mine animal and the snne mode of progress Thus, 
taking merely a few mst mces in the ratio 21, we- 
have — 


Distance 

Horses Trotting 

Tune 

Ratio 

(miles) 

(sect nds) 

of time* 

I 

1 18 s 

— . 

2 

257 O 

2 l6 

4 

598 0 

2 33 

5 

750 75 

— 

10 

*575 0 

2 to 

20 

35050 

2 22 


Average ratio 

2 202 

Distance 

Men Swimming 

Time 

Ratio 

(yards) 

(second*) 

of time* 

25 

12 2 

— 

50 

24 6 

2 02 

IOO 

58 0 

2 36 

200 

140 0 

2 42 

400 

297 0 

2 12 

800 

628 0 

2 12 


Average ratio 

2 208 


Hie I iw has been tested and found to hold good 
for hoi ses running trotting, and pacing, and for men 
walking, running, rowing swimming, and sU umg 
It does not hold, on the other hand, for bicycling a 
not unnatur il result, when the import nice of the 
machine as well as the rider is considtrtd 1 

If P denote the record time and L the distance, the 
law mav evidently bt put in the form 

T = AL» (1) 

1 Cf the work of W Houny (Pari* Academy of Si>nc % and Nature, 
vol Uv , 1896), and R K Crompton <N atuhp vol lxi 1699) 
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where « is a constant and \ varies with the animal and 
the mode of progress i hat is, in terms of logarithms, 

log T a log A 4 - w log L (2) 

Hence, if T and L are plotted on logarithmic paper, 
or tbur log irithms plotted on ordinary scale paper, 
the points obtamod will lie more or less closely round 
a str ught line If a line tie run as near as may be 
through the points, its slope will give the value of « 
This is the procedure adopted by Mr Kennedy, and 
he finds in average value of n equal to 9/ S, corre- 
sponding to a ratio of the times for double distances 
2 i 8 j To illustrate the closeness of the logarithmic 
1 iw from data th it are readilv accessible in England, 
we have plotted a di (gram fiom the table of running 
records m “ Whitaker’s Almanack M (p 415), t iking, 
like Mr Kennell), the lowest record, whether amateur 
or professional, in each case We must refer the reader 
to the original paper for numerous diagram*,, on a 
somewhat larger scale, illustrating the records m the 
other cases 

The author concludes, we think correctly, that a 



Logarithm of diUnrce (mil«) 

Man running logarithmic graph of record time and distance, too yard* to 
100 mile* 


record is more likely to be lowered if it correspond to 
t point King ibove the tmic-dist nice line thin if 
it coirtspond to 1 point lung In low it, and hence the 
gr iph m i\ be of s' r\ice to the athlete He also argues 
that, is 1 constqueiue of the lnv, an athlete should 
adopt suth a speed in running that he can just main- 
tain it consnnL to the end of the course and is then 
compkuh exhausted But the cm rg\ of the individual 
is not exhausted suddenlv in this wav, and, although 
the conclusion mav concur with practice, we do not 
$hmk that it follows from the giv* n law of record 
speeds. VV* atfrc^with the author that more inform- 
ation js wanted ort this head It seems doubtful, in 
fact if the obs^rve^Vulc should be termed 1 “ ! iw of 
fatigue M at it is not a law of the variation of 
*peod, wfffy.tnw hr distance, for the same individual 
gunning h !3 fastest continuouslv , nor even of the 
Speeds^ of the simc runner over different 
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distances when he knew in advance the distance W 
be run It is a law relating times tp dUtahcep, wb$A 
the best possible runner is selected for each particular 
distance, lhis involves the adaptation pf jjjhe iftdK 
vidual as well as fati^e How much it involves 
adaptation or selection is illustrated by the complete 
disagreement of the older whh the more recent 
records for the case of trotting horses For -the longer 
distances onl> old records are available, and tbpse fit 
much b tier with the older records for short distance* 
(rf F}uytl Brtt , xn , 205) than with the more 
recent records given by \fr KenndJv 
V\c cannot help hopmg that a knowledge of 
Kennedy's Law ” will soon be widely diffused, the 
possibilities of its educational influence seem almost 
unbounded The bookmakers will take to studying 
“Chambers’ Tibles”, betting books will be bound 
up wtlh a few p igcs of logarithmic paper for the 
purpose of entering shill we sav, “ recordograms ", 
and Jones Minor callous to the beauties of logarith- 
mic graphs when illustrated by the laws of steam or 
the behaviour of purel) symbolic barges On non-* 
existent canals, mav i waken into something re- 
sembling life when racing records are in question 
Schoolmasters need not lusitate for fmr of corrupting 
youth, the necessary data can be taken from either 
of those most n sput tble publication^ “Whitakers 
Almanac ” and the tf £nc>cIopa?dia Rntanmea 11 

O' U Y 


PROF H 11 B\KlIi'IS-ROOZbBOOM 

C HEMISTS hive received with greit sorrow the 
news of the deith of Prof H W Bikhuis- 
Roo/choom on Ichruuv 8 Ron/c boom was struck 
down in full activity md science might hot hoped 
to hoe been enriched bs his work for \tan> to come 
Vt the beginning of Tebruarv however, ho was 
attacked b\ influen/ i, ipp tr< nt recovery was followed 
h> pneumonia which in thioc davs proved fat d He 
leaves 1 widow ind five children 

Hendrik Willem Bakhuis-Ruo/iboom was born on 
October 24, 18^4 it Mkmnar, 1 little u town some 
twentv miles north of Hurlem, noted in history for 
the, fir-t successful resistance made against the 
So ini trds in the struggle for Dutch independence 
He w is tdutaled m his naive town at one of the 
higlu r buighei schools where so excellent an ('dura- 
tion on modern hn< s Is given Even during hts 
school c liter his unusual ibihtv gave promise of a 
not lblc future After leaving school he assisted his 
chemistrv mister, Dr Boeke, for some t,imo in 
making 1 number of soil analws In connection with 
the plan which is still under dincussion of draining 
the neighbouring /uide,r Zee Not thinking at first 
of en ic identic career he' accepted a position in the 
butter futon of Dr Mouton U the Hogue, and it 
was the circunistanc^of the factorv being burnt down 
in 1878 which dcudbd his future Hearing of the 
fire, x brofhcr-jn-lnw of Dr Boeke van Bcmmelen, 
nre»fesse>r of ehemistiv it Itvden, offered Roo/eboom 
the post of avsist mt Tlnx he decided to iccept, and 
while thus occupied he earned on his studies m the 
Umvcrsitv of J evden, and "graduated m 1HS4 He 
rt mimed it I^vdtn ns docent, and later as lecturer, 
supplementing his small unlversitv stipend by teach- 
ing in the girls’ higher burgher Hchool and bv 
translating English books into Dutch, until 07* the 
removal of van T Hoff to Berlin in iSqh he succeeded 
him as professor of general chemistrj the Urn- 
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cflf Amsterdam, and this chair ho held until 

tfnte <>f hU death 

the Dutch universities seven years is the mini- 
mum period of study required for ( J^tad nation and 
$he last rtf these IK devoted to original research 
Thfc work tiridertaken b\ Roo^eboom^On the hydrates 
of, tfye halogen$ and their hydrides led him it once 
to nie problems with which ins name will always be 
assdfcJated 

III the course of hm experiments he came ufton 
phenomena which he was unable to expGin At that 
time the conditions which determine equilibrium in 
chemkal systems were little understood bv chemists 
About ten vems before, the \merican physicist 
Wtllard (Jiibbs, had developed a thcor\ of equilibrium , 
between materials in contact which was completely 
independent of all assumptions ns to the nature of 
matter or as to molecular structure Given a s\stem 
constituted of homogeneous portions (phases, as thev 
are called* T irr number) separated from each ofher 
jbv definite surfaces of contatt, and made up of con- 
stituents (components, as thev are termed, C m 
number) tnb amounts of which present in the system 
cap nlttr independently of the otht rs, Gibbs had 
shown that considering onlv the temperature nid 
pressure- under which the system exists and the con- 
centration of the components the number 1 of the 
htler conditions (decrees of freedom, as thev arc 
called) to which arbitr ir\ v dues must be assigned 
to describe the system perfectly arc tfiven b\ the 
oxpiession F^r- P +2 this numeric il relationship 
being* known as the ** phase rule ” 

Gibbs had published his ic suits in a journal not 
widely circulated — the Transactions of the Connec- 
ticut Academy They were moreover, presented in a 
mathematical form unfumliir to chemists md had 
consequently rein lined si iruly noticed all thtse 
years Prof van dcr Wauls, to whom GibbsN work 
was known hearing of Roozthooin s difficulty sug- 
gested to him th it this mode of regarding equilibrium 
might throw' light upon it Roo/c boom’s philo- 
sophical mind at once gr ispe d the immense possi- 
bilities of this new method of reg irding problems of 
equilibria™, and from that time he occupic d himself 
with brilliant success in working out its application 
to chemistry 

The investigation^ of Rooztboom and of those 
whom he interested in this brmch of physical 
chemistry have cleared up our ideas in a surprising 
wav. and opened out fresh paths of inquir\ in the 
attractive region which connects chemistry and 
physics The great merit of first npolving the phase 
rule in chemistry must be attributed to Roo/choom 
and gives him n high pi ice imong the founders of 
the new chemistry 

An account of the many applications of the 
phase rule to chemu cl problems was written b\ 
Roozeboom in his well-known book “ Die hetcro 
genen Gleich^ew ichm \om Standpunkte der Phase n- 
lehre, H of which two parts only have vet appeared 
He had prepared nil the nccessiry tnafeml, and was 
about tb begin writing the third and concluding part 
at the tirtfe of his death 

\part from scientific work bis life was uneventful 
His^ simplicity of character and extreme desire to do 
justice to ever\ fellow -workei won him the affection 
of ntf tfchd came to know him well Tn itfqo he wms 
made a member of the Royal Academy of Science 
of Amsterdam Total I v devoid of any trace of the 
advertising spirit, he received feyver public honours 
than might have been expected to follow his not ibh 
achievements, gnd everyone must f r cl regret that the 
sciehtific avorld did pot in his hfam^e more adcquiteh 
recognise hi* cervices F \p Cn\my\y\ 
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NOTES 

Tnmfc is every likelihood that lord Fister^s eightieth 
birthday, on April 4, will be suitably celebrated by his. 
friends und admirers A committee is being fonned con- 
sisting 0/ representative s of medicine and science with 
a vl< w to carrv into effecr a suggestion made, we leirn 
from the British Medical Journal , b\ Dr C J Martin, 
F R S the director of the I istcr Institute Pr Martin 
has proposed that the best form in which to convey to 

1 ord 1 istcr the admiration and regard of his ft Mow - 
Workers and folk we rs would hr the rr-pubhwdion of ill 
I^js scientific pnpctc prefaced bv a biogriphv uf I isler 
containing an account of the part he took jn the develop- 
ment of presi nt knowledge of infectious processes und of 
his efforts to avoid wound infection, the successful result 
of which revolutionised surgery Dr Martin will he glad 
to rru tvr ct the l isUr Institute, Chelsea* Gardens, S \\ , 
ihr names of persons who desire to participate in this 
happ) idea 

Vie nee announces th il the Rumford medal of the 
Ann man Academy of \its and Sciences “for discoveries 
in light and In it ’ his bern aw irdrd to Prof E F 
Nichols of Columbia l myer&it\ 

I he death is announced in his srventv fifth year, 
of Sir Thomas llunburv K ( \ O at one hmt of 
Sh inghai the founder of the II mburv |k>t inn il Insti'ute 
at the Roval Inivusllv Genoa md of t h< Museum 
Pi i hisloricum near Mentone 

Wi learn from the ithentunm th it ih< third congiess 
of the Prehistoric SotuM} of Frcnce will hr held it Avitun 
on August 13—1S Excursions will hr m idr to Muron to 
Afont-Auxois (the ancient \hsia), to MoiU-Bmvriy (the 
ancient Bibrute), and lo Soliitn 1 Dr Mire cl Bqudoum 

2 jr no Finne* Pans, is the sec n I ir\ 

Petitions in support of 1 hr Metric \\ f ights md 
Measures Bill which is down for second n idmg on 
\f ire li 22 ore being signrd b\ manv public bodies and 
Inst tint tons throughout the country Among the p< tutors 
already received by the Decimal Nssociitian fir present 
alum to the House of ( ommons is one signed bv the 
he idmaster md the whole truhmg stiff of I ton College 

J he model of the Ch innel Tunnel which was on view 
at ( avion Hall, West mm ter dui mg tasi week was 
well patronised and ihe voting of thosi who hive in 
spfiied it has 1 suited in a Urge mtjornv m favour of 
the si heme ill model is well m ide in «xituns which 
show clearly the positions of (he proposed lunmls in the 
ch ilk und the direction of the strili \n inure sting point 
is tin very slight v mahun of level which occurs at this 
pari of the Channel bed 

I hf death is announced of Prof A Y Tsvvetkoff of 
the Moscow Petroffakv 1 on stry Institute Soon after 
finishing his studies it ihr Sr Petersburg l him r-il\ he 
obtained the degree of Master of Mathematics bv i dis 
mi t ilmn on sm fares ubptl to t hnnge without rupture 
or bind of ihe lr component parts In 1804 he was com 
mi suined by ihe Department of Agriculture ibroad md 
on his return he became extraordinary professt r of the 
Moscow Institute of Forestry and Agriculture In 1^73 
he became professor of mithcmctics. nt the Lwee He 
re id lectures also on physics md mctrnrnligy md his 
auditorium was nlwaVs crewdod In 1 SS *; lv re und owing 
lo illness Tie was- most g nerous in helping poor students 
end oilers, and only aficr his de iih w is it bund that 
he hid given awav sec'-rd (hous-uid roubles m this wav 
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In the House of Commons on M irch 7 the President of 
thf Botrd of Agriculture was cxkod whether, in view of 
the loss now xusnined b\ fruit growers It is the mention 
of the Government it 411 e irlv date to propose legislation 
which will 1 n tbh insect and other pt sts which infect fruit 
to he d< dt with effectually and if it is intended to pin* 
pose hgislition whether the t lovermm ol will uSe e\i rv 
• m!i i\uur to bring it into force bv Miy, in view of the 
1 a 1 th it t he disease will duung th it month begirt to 
spioid from 1 he affected goostbern plantations In replv 
to th< question, it w is stated th it t hi President of the 
Beard of \gru uJfurt hopes very shuitlj to bo in 1 (Misition 
to introduce legislation to (onfer on the Board md on 
lot d luthonlios furthri powers to deal with insect and 
nilur dt si rut t j\ e j>e>ts 

\mo\o tin lecture u rangnm-ntx at the Ko}al Insiiftithin 
it!*i luster w< notice the following - Prof U H Br\ in, 
two lectures on wings md leropl im h Pi of \\ Stirling 
thrie bitures on stmmlition, luminous tnd chemical 
Pi of (1 H h Null ill two lectures on m diri 1 sleeping 
sickness lick fever and ilhe d djse isi s Prof 11 \ Mars 
two hi lutes on the birln and dimities of crystiH Mi 
If I New all two lei tures on spec troscopu phi point nt 
m stirs (.1) chumsti \ (2) motion, Su J mu s O* w u 
thm 1 m tures on ihrnix U progress — woik of Me ndc IT 
md M< es m Prof S P I hontpson three kauris <n 
■"Indus , n magnetism (tin ljnddt lecture*) Pud \\ C 
M( IrUosh two It t lure s on scientific work in Ihe s* 1 
h herns tnd Sir Win H White two lectuies on the 

t untest between guns md irmoui Ihe hndiv evening 

meetings will be resumed on \pnl 12, when 1 discoui^e 
wdl be given b\ Prof V H ( hurch on consetv d/on of 
histone buildings and frescoes sue tee cling discourses will 
pt * ih j til v be given bv Prof C S Sherrington Sir J lines 
< ru hir>fi-Biowne Prof b tbrvslal p fl >f J \ Hailing 

' H Si\ 1R o I andor, Sir Junes Dour and 

othf rs 

\ Rn iFK Pdegrnn from Kotiif on M ire h 4 published 
m the limn supplies inform it ion as to the piogrtnnne 

r»f the llilmn (lOWinment m the mitlei oi the e \e iv i- 

imns u Here ulnneum and other ire biologic d schemes in 
Pd\ It his been divided th ct the work sh ill b, under- 
( ikep In the KtHun Govcrnnifnr and the irdivologMs 

1.1 ^hir^e of the Herculaneum exe iv-Umns wiM probibly 

b< Piofs DilPOsso md Pelhgnm of the Inuersttv of 

N (pies Prof Gabriel, of the Naples Museum md Plots 
^Mu^noni tnd Mnrum The Minister of Instruction 
Ih'd Bi\i is nt dung antiquities his spec Ml ure and h ts 

1.1.1 J " Mtl lh( hinds necessirv to carrv out in extensive 
pingrmmn I In \e irlv sum to be expended for mtiqui 
ti<s md fine irts has been raised to m lr iv 1 quirler of 
a million pounds md the appropri Uion for exciviliom 
his been riiuhbd f hr Minister his ordered Hie beginning 
on a luge Mi)o within i 'car of excav itions at Ostn 
thf port of me unt Rome ctcjvations at Pisrum tr> find 
™ re,TU,ns (l{ 1h ' tfnt edifices of which Cm. k md 
Roman h.ston ms h ue xp u k. n he h ts oht imul permission 
JO expropmte all ih, houses xuriounding the baths of 
IWlumn, md is spending 20000/ to free 'those grand 
remims and hn ills h, his obhmed 240,000/ for the 
construction of the pioposed ardixological promrn ide, 
^hich IS to be finished within three \eirs It will stirt 
from the Romm Iwurn iitd will piss by the Colosseum 
going so far as the Beths of ( mu dt , on one m<Ip and the 
Baths of IfUiH find Traj in on the Othrr 

*»'* H P|,RK 'S r R S , pr. sidnd jt the anm.il 

dinner of lh« Society of Overs md Colouri»U on Mirth S 
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Prof Me Idola, IRS, propound th^ toast of “ fho 
Soe it l\ , M and sud the dmiur was fecUl on the 

«0oth amuver&arv of the lntr<Kiuction of oosJ gaa an 
illummaiU in the strfits of Ia>ndon Tht> moiety wah 
therefore eloubty pie ised to welcome ox It# president the 
founder of the coal tar colour mdusrn ^ ht Introduction 
of the suentitic spirit into thi» industry 19 largely due tp 
the work of Sir W Pcrkm The sorioty is domg a 
great woik m llio pui titular industry represented bv it 
1 special! \ in bringing together re pi esentitivt-n of the Indus 
trv and of suenic bearing upon the industry Good work 
which the sot mtv is developing w, said Prof Motdota, the 
sv stem of giving piues for the solution of technual 
problems It ts t departure whieh emi onI> bo commanded, 
md ir is to be hope^d <t will he imitated bv many olhei 
technic it sue it lies the president, m replv, referred to the 
gieit idvinus made in other countries m the aml-tar 
mdustrv during recent vcais, md urgexl m tnuficturt rs in 
Ihiv count 1 \ in order to maintain their supremacy in this 
indus(r\ to e mplov m their works the services of tlfe 
l)e st sucniihi nun Sir \\ Perkin dedired that the time 
for encrgflh ns* mh is while business is prosperous If 
tlm is elone there is v e rs little probability of decline In 
1 onimeinor ctum of the connection of Si^ \V Perkin with 
the society the council his decld<el to found a Ptrkin 
medjJ whn h will be conferral for inventions of striking 
siienlifu end industrial nu fit connected with thp tinctorial 
Klelusti } 

i in- (ommercul Motor Vehicle and Motor Boil hx 
hihition which w is opened lest week nt Olvmpu li\ 
th( fore! M cuir, is likilv In prevr 1 gre it suuess as 
every kind of commercial mtirext is well catered for The 
exhibits shown me luck \ irioux new' forms of mol or ’luises, 
lorries chiis 1 bnus i motor police nmbulimt foi I ondon 
nunu rous fe>rms of n tdr vans md i motor horse bei\ 
Not the le ist interesting of the exhibits from an Imprrial 
point of vkvv is the motor v in which is shortly to Lour 
ihe country showing Oimdun products 1 vres of all 
eUsmptions end non slip binds and devices uccupv the 
gellric niul emu us mw oils for motor lubrication are 
nl o much in evidence Some well finished motor boils 
h* shown, the Ingest being t Uunch about 40 feet in 
length nude end fitted for the use of the Plymouth Port 
medtcil nfiioi \ not ibb fe dure m this section is th* 
mere »sc in the number of bo its which an propelled with 
eyut the use of pef» >f tin p ir eftin engine bang I ergeh 
instilled instead thus obliterating mu of the grpitest 
objections to the motor bo it, 1 c the danger of the petrol 
exploding J he bod* are m some cases fitted with 11 
stjt fe>r tin diner Mini! ir to that in n car, and *tr** pro 
sided with a hr ikn I rom a business point of View the 
exhibition should prove of gieat value, rtnd is alxo of 
gre it interest is showing the progress m ide ncentls m 

ivv motor tr irtion 

\ MuriNf \v is held on Mauh 7 to aid the work of the 
Nitionil league for Physical Education and Improvement 
at Londonde rry House I he amis of the league &re to 
stwiulur public lnteiexi in (he ph\ 4 uat improvement of 
the pcopU 10 coordinate and e\iend the work of existing, 
igenucs to in ike known the legal powern already 
pt sixsed by public nuthoritie*;, md to promote fresh legis- 
laue n whn-r ncctssurv f^jrd T-ondonderrv prrsided, and 
in Ills e jh ning remarks said there are Few persons \Vho are 
studying the condition of the people qf ilm, countrv who 
do not trcngnise the tmportume of hvgiejie and phvniCfiri 
cduc ition In dealing with the cjuistlon of the teaching 
0/ hygiene m the schools, he said that medical Inspection 
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<s£ the children should t>e periodically earned out, children 
*hpuJ<i be worried by over-mpp* citon, Arid discretion 
should be exercised As lo ihe instruction of thf children 
In the rules of health care Should be taken to u*;n 1 tnguage 
whrch the child understands Sir Ljurler Brunton, in the 
course of an uddres* mid that, in spitr of all (he charitable 
organisations and benevolent institutions in the countn, 
infants are dying m millions, children are starved by 
thousands, the v become weak thrv are growing up burdens 
to them»eUes and useless lo others, iml instead of be ing 
a strength to the country they weaken it Ihe great 
4 rcakne<w ( misery and ermu tn this country ten only be 
attacked successfully by inr ms of Coopei itiop Ihe 
National Lc igue ix cndejyourlng to effect the coopt r tnon 
which is so mut h needed be bringing together all the 
individuals and rorjKirations who nrp interested in the 
wrlfare of the coming generation 

A discussion on the best types of cases (combining 
economy with notability) for exhibition puiposis octopus 
a large portion of the lebruarv number of tlu Mu\iitmn 
Journal An nriicle illustrated bv m »xc*lUnt photo 
graph is also deveted to thi 111 w wing rm ntlv aided to 
the Liverpool Museum 

It appears fiom i p ipi r bv Dr L) \\ nol te ott in vol n 
p irt \i , of the Procte dings of (he l mversitv of Durli mi 
Philosophic il Sou* tv th it 1 laisid be. ich in the C It idon 
Hills his be f n uriusiidly well exposed dunng Ihe list 
Iwo veats [hr be *u h is mo 1 m 1 above sr i |< v 1 I hut 

caverns mel 1 siuihff indn itc that the most ment dr 
pression of the counirv was is mm h is 150 bit 

Tin; combined Januirv and fibruiry numb* rs of th* 
Irtxh \aturalnt urt dru tol to an mount of the 11 ilur il 
lnslorv md gcologv of 1 unhn Island rounty Dublin 
novy m the occupation of I In Mem Cecil lining uudt r 
whoM auspices thi investigate n his ber n undent ikcn md 
who has lunistlf umtiibuled nob s on l he m ak md ollur 
inn-muds \ numbrr <f naiunhsts fiuve contributed to 
the work, which haw it suited in tin discovery c f five new 
species of Invt rlt br ili s, nnd has hkevvist added sevei d 
forms to the British faun* ind a ouch 1 irgi r number lo 
the faun 1 df Ireland 

We have been favoured with 1 topy of a piper from 
the / tiaischen /ntnltrifl (vol \\\I\ ), bv Prof Hubre c hi 
on l hr origin of enm lids md thoidtUs *nd the systemitu 
portion of the Ct< nophor 1 md PHtyln hmnlhc s As the 
** trophecevb ” and hvmocule them us are distussrd 
at length csptnalk fiom tin point of view of Pi of 
Lung, it is sc mel v nicessuv to mention th il the paper 
Is ot an (Uremely abstruse n iturc Much important e is 
fittaifrd t*i the view thd thr ( it nnphoru an peligit worms 
rather than e cr> 1 < nl crates, und tliat the PlatvhHminiln s : 
are likewise an iberrant type 

To the fourth part of vol xwvi of t u gonb iurV 
Motfthvlogtscht ? Jahrhudi, August 1 Arnb ick-C hnslu - 
f Inde contributes the hist portion of 1 pjpir on the shrew- 
mice (Sorkida) md thpn n l Uionshlp to other inanmi ds 
Tht« action of the pap* r is dev t ted to the unutomual 
part of thft subject It is mentioned thii a Uihrul gland 
occurs In the males of the common <-hrew-mousc (Soipx) 
and water-shrew (Crossopus) Mihough the 01 current e of 
<Auh glands m the muskxhiews (t rc ciduri), generally in 
both ^exejf, m well known no tefuccnce is mad* to their 
presence in the British species in uuh text-books as w* 
hawe been at>l«ao consult 
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Rbferpnce in these columns wus rtccntlv made to 
Prof Baldwin Spencers description of emeu bones from 
King Island, B iss Strait lo the January issue of thi 
Emu Colonel I egge vontribute* notes on the extinct 
tmeui of both that island and 1 nsmaniu Ihe author 
recalls having set n a pair of T ismamnn cm* us in his 
boyhood, md si a< s th it they were slightly smaller than 
tlu mainland species As ibis bird also lavs a larger egg, 
n is ipgirdid is distinct, although it docs not appear to 
hive iecnv*d a stwntihi n mu Colonel I egge withdraws, 
in a postscript 1 name In proposed in the text for the 
King island bird, owing to it having been already 
ihiistened bv Ptot Spinier 

“ Puom \l (are among Jrrsh-vvjter Fishes” is the 
till* of a \* ry interesting truth by \lr 1 h< odor* Dill 
published m tin Snuthsoni in Report for IQ04 (art No 
ihSJi) Despitf \usioth S ictount of the me displayed 
bv tlu M utdoiii in glinis in the pr*p (ration of t breed 
ing site it w is lung m iviom unong n-tlurdists that 
fislu s displivid no p Hint'll * ire for their 1 ggs md off 
spring Llow ritoiuous v\ is this id* t is sutln k nth 
exemplified by tlu pie sent it count ilthough it dc ils only 
with sp< uos inhibiting fresh waters Ri pri sent il iv e s of 1 
wry large iminbt r ol gioups exhibit some ehgie* of 
ptrentil * ir» ilthough this m iv he limited to tic cring 1 
spate to icwive tin sp*wn 1 he highest development in 
this resjxct occurs m the stiekhbul s in which the kidneys 
md then idjuitc Is ere spceidlv nullified te> virid 1 thtend 
employed in the e onsti uc I ion of tin m st 

In the eh* il g dlerv of tin \ etui d HisUnv Mum uni hive 
be* n pi *crd full w/ed pafnir nut tin models of two giant 
cfphalopr>ds m \*< lute ulhis md m ()c lopus or Polypus 
Being suspended fie tn the re of the v how te> great 
edv Ullage and conve v 1 good hh * ot the huge seize 

ill lined bv u rt *111 me tubus of thi tliss ilthough much 

1 irge r forms ire kne w n lb* gi ml squid or Vreinlcuthis 
nuasuifs 41) fe * 1 in te 1 d length ilthough p> f< » t of this 
ire mounted lot by the pm ot iltfiuntfel tmtuular 

irnis tin b ngiii ol the body being ouiv 10 fe 1 1 An 

ifjchlionil mteresi Uiuhes to tins eeph deeped on account 
of its * onstil tiling i Urge jioilinn of tlu food of the 
1 echalot Hit models wen ebtuin»d fium \\ erd’s \ *tur el 
Sennet i st ibltshm* nt Rochester l S \ Mmihor 
unpoitant additieen to the collection is formed b\ two 

e iribeu, shot md pri s< m* rl bv Mr 1 < St bus one re 

presenting tlu N ukon md tlu other the Newfoundland 

1 ice llu* forme 1 has mile is measuring just jiImiv* 

1111 lies de ng ihe e ttrvr 

J HF report cf the but mu il ( lub of ( amid t fur i()Oi;-ti 
pi epared by (lu mck l in I)t \ II Mackay his been 

net!vi*d It contains, is usual 1 sunmMry of tlu 

pht not hrons or ubs 1 vatu ns on the dowering of plants 
end olhei n dural phine mini ncoidtd from wyeial 

bundled seheiols througlicut Noy 1 Scoti i, and a t d>le of 
general C inadi m phenologu il observations Di Mukuv 
his ilso published i h mdv btbhogiaphv of C m ednn 

bot my for the ve ir ic»o^ 

In the Lyttelton imio (December i*> i4jo(>) Dr I 

( ot k eyne pays 1 tribute' to the woik of (he 1 de Mi 

Rohe it Brown of ( hrKuhurch N* w Anland By pre 

hssion a shoemaktr, h< was at I he muh tint* m 

enthusiastic naturalist, keenly inte tested m tin f um i and 
lion of the country He devoted his energies pi m irilv 

to iht colleition nnd identification cf the New /* eUml 
mosses m\d uaHribuU*d numerous pcpeis during ilu let 
fourtre n veirs that will be found in tin It imd <m> of 
the New Zea* md Institute 
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As insidious disease of the cocoa-nut palm, ^knowji as 
“ bud rot,’* has been recogalsed for a considerable time, 
but the primary cause V*as not determuud Ihc \Kiw m 
now held that decav is due to bacteria developing tn tta 
slhn> touting found 00 the yourtg protects organs 
Although lerinnh existent m th* hast Indies, there was 
no record of its occurrence tn O)lon until last }e&r a 

iti'-c was brought to the notice of the Government 

nmofogmt Mr P Petch fbe disease ind Us tr< atnrent 
ire noted in vol m , No 15 of the < treulars and Agrl 
lultural journal of the Ro\al But ami Gardens, Ccvlon 
In No 17 of the same scries Mr Pctch describes the root 

citse isc of the Part rubber tree caused by the banket 

fungus, Fames .$fonrpsfa/us 

In the course of in article jn vol ) No 10 of the 
Philippine ]nufna] of Seuncf, on the active constituent* 
of errtam medicinal plants, Mr R 1 Bacon refers to 
the subfcUnets used bv the bftipinos for stupefimg or 
poisoning fish The fibrt of Fntada scatuUns, the bark 
of (lanophylhitn ohlnjituni and the fruit of Croton 1 tfihum 
111 commonly empkned for th( j>urpo*e The two former 
lontain saponin, the latter a poison nihed to nun, but it 
is not tomidend dangerous to Cat fish poisoned bv those 
substances On the other hand, then is risk attending 
the consumption of fish poisoned with the fruits of 
AnamitUi cociuJus on account of the picrotoxin contained 
The fruits of Dtrru polvantha and Diospyros lanotnot arc 
dso used 

Thp local Government Board hi* just issued a report 
on the micrococcus of epidemic cerebro-spinal meningitis 
(spotted fever) a dne ise which recently appealed Irt 
Glasgow, Belfast I iverpool, and other places in the British 
Isles I he report is complied b) Dr Vf H Gordon, and 
contains full detuls of the characters of the microorganism 
and its recognition 

Tul Journal of Hvgunc for January (\u , No i, just 
ivsucd) contains a number of interesting md important 
papers Dr Ca*ti II mi (hscnbrx certain cases of tropical 
fever issomted with apP flren *G new s P r <- HS of bacilli, 
Messrs Dudgeon and Dunklev discuss the M neoformam, 
found in cancer b\ DOven , Prof Jfewl tt md Mr Barton 
outline ihe results of a chemical, inurosropu il and 
b kP 1 lologu il exmnin ttmn of twent\-slx samples of 
I on don milk, nnd Dr Arkwright describes the M 
1 iifarrhahs met with in nu«ul catarrh, and its different!- 
ition i 1 G Surge on B^ssctl-Smith, R \ , contributes an 
important piper on the treatment of Mediterranean fever 
bv mi ms of viuincs Although a f< \v cases did well, on 
the whole tin n suits ware disappointing 

\\v lmvt reemed the first number of the “ Annals of 
fropictl Medntne and P irasitofbg) M edited b) Prof 
Ronald Ron*, J R s , md Issued by the Liverpool School 
of Tropical Medicine It is mb rtded to take the place of 
the separate iinnmus on tropical medicme wljuh have 
hitherto been issued bv thp sc (tool, and i» to he issued at 
the aubicription priu of im (id per volume 0/ probably 
Pot Urs* thun four number? 1 hi present number* of i6t 
pag^tf, contain* fcn 1 liberate memoir bv Messrs New- 
Sleadi Dutton, apd Todd, cm insects and other arthropods 
yo ikfttjfM m Congo 1 tee st m , illustrated with six 
two n< w sptcins of Africun ticks, 
by Vyq$, iNUrumgon, ^nd of parasites in the Liverpool 
School Prof Loos'. 1 paper on the presence 

of $ ova of the tick, Omtihodofot 

btonbaia, bv Carter LM S , and a note on the 
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therapeutics' of trypanosonAki$iib< Ay 
Niercnstein, and Jodd^ The number is 
and illustrated, *ftd the, gene^ttf " geGup ’* 
ucMrcd It bidi fair to bo we of * the foblrt, 
journd* on tropical r tuedklqd In ft* scientific 

l If e t - *r r i > -V 

In the Xafurwissettfchaftlich* 

No 8) Prof H Pptonid gives an hUtiy'IciJt 

summary of the various theories thut have bo^n prApoth^ed 
10 explain the genesis of cottL ' ‘ v ** 

A paper contributed b^v Mr W* R Th pinas to ifwr^ 
Institution of Mining and WtaHurg^, ahd puh^tdfpd *l|f 
the Bulletin (No 20) of the inAtttutfoh k ptrfi kfngf}^ 
trate* the manner in which modern nMftihg ^p^Ii«*co^' 
and methods are now being addpted fn .Cbtn^ft, . 
de^ribcs the cJectricaHv-driven centrifugal pttmpt»g ]pUni 
at the rvwamhnile mine Speetal tntoreet fs Attached ta 
the installation from the fact that Doweofl gafl, f* 
to run the electric plant Ihq results obrain^d have proved' 
(minentlv succesiful \ v 

Advance statistic** subject to tfonCfcOtiou, issued by the 
Homr Othcp, show that the British hutnutSb/VQCit In *9cXi 
was 351,050,800 tons, or (> P* r than In tgtnj 

1 h^ number of person# emphned at the coal wunef in 
i«n>6 was 882,345 The mineral production 0K0 Included 
3 t97M73 fo ns of fireclay, 8,3o<),t$8o tons of ironstone, 
J .$4b,it3 tons of oil-shale, 1,824,415* tons of iron t>re x 
2^0,558 tons of rock salt, *51,915 tons of salt frprti brine, 
md 126 bqg tons of slate The number of persons 
employed at mines under the Metalliferous Mines Ri gula- 
tion Acts was 39,909 

In n paper reud before the Society of Arts, published 
m Ihe Journal of the sour tv of March 8 Pro f \V Boyd 
Dawkins gives a summary of the results obtained m the, 
investigation of the south eastern coalfield The paper 
Contains a mtp of the coalfield between Dover and Canter- 
bury, and sections of the strata in the boring* at Dover* 
Penshurst, Htinge? Brabourn**, \\ aldefsharc, and Ftftdf- 
ville At present, the seair}* proved are at Dover, thirteen 
stums with an aggregate thickness of 32^ fef t f at WaMet 1 - 
share four seatns 10 feet 3 Inches thick r and at Fredville, 
three seams 7 feet thick At Dover the coahjeki f» about 
1000 feet below Ordnance datum At Ropersoltf the 
measures weci struck nt a depth of 1180 feet, 4rtd at 

Elhnge at 1815 fei t Prof Boyd Dawkiha take* an 
optimistic view of the futurp of the coalfield, i^hfch. ha 
regards as an important national asset find u itriShtg 

instance of the Value of scientific l'eseauh to the nattfcib 

V>ry high temperatures are required in tcr»{Wlbg dfh? 

modern special tool-steeN, and care has- to be taken 

contait with carbon or air avoided le^t the compo- 
sition of the steel should be* altered A noVeJ 4yptt of 
efcttrjc tempering furnace designed by Kdrtlng Brothqrs 
is dcstribrd m Engineering of March The *tc*l Is 
plated in a fuwjd salt, whtch mu^ have a high melting 
point and should not tvgpor&te to any greats extant At 
high temperatures, Wfth hadum chloride a temjperMtpre 
of 1300° C can be mahttabred In a fpynace^ The 

furnace forms a square box built up ,of irofa 
and fire-bricks, leaving ip it* m^rtor 4 cubjjt&l 
chamber This space W iiR^d jvitb the salt, and twd 
of iron attached to opposite ; v^lU ot$ 

the alternating current^ supplied an ol^ vratKTdrmef^ 
WTien the salt is ftuftd, the Obl«Ct tqWerpfi 
irtoiten mass and tha temjpri'frtiire cootrtifird by 
of a pyrtyncter and rhri>*tati t The tpoti^fnay 
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“■* 'upia tfetf gldw before being placed m the fuxpate 
ipt* of 50 or 100 period* #nd 200 volts are 
the futnac* at it? ffiaxiiutfhtt*ffip<*»* 
tag jof ^30#* <3 for ten luwrs a day, about % lb of 
iftnfcffi $itpfJ^ have to bo replenished every day Ihe 
fttfi&ce Ofling is laid -to last abatit a year, the iron eje<* 
fri&tfci; <fa > hdt lu*t ro long fforium chloride $0 

fj**4 to be the beat material for the extreme temperatures 
Tift loafer temperatures mTxturea of barium chloride and 

pOfas^um chloride art used The crust of fused salt 

Artifch adheres to tffe steel peels off at once when the 
sh&l 1 « dropped into the cooling liquid Local super- 
heating ia not to be feared tit this kind of furnace and 

th6 application of f*w<d salts h attracting much attention 


Am Interesting discussion on the advantage* and due- 
odv(*ntagf>e ^ heating buildings wjth gas stoves of various 
types > which was held at tho meeting of the Royal 
h^ttjtaty Institute on December 12 of last year is printed 
«i the March number of the Journal of -the institute Dr 
Rideal in opening the discussion considered that as soot, 
carbon monoxide, and hydrogen sulphide are never present 
In the products of the combustron of cool gas in modern 
gas 4 *toves and as *the proportion of oxygon in the afir 
of a room is little chnngcd when the heating is effetitd 
by a flueloas gas stove the use of flu* less st^es was 
in several cases an advantage especially when the economy 
of the Heatmg effect was consider* d Hu* amount of carbon 
dioxide produced was not sufficient to be deleterious and 
instead of causing defective ventilation flurUss stoves 
especially those of a condensing type seemed Ktually to 
remedy it Several speakers took part in the discussion 
many of them dissenting from the views express d by Dr 
Rtdeol Irt particular the parage of sulphur acids into 
the atf fchen a flueless btovo ts used appear*, to present 
difficulties 


Mkshrs John J Griffi^ and Sons I to yxsterdav 
entnrUmed a number of visitors at their new premia* in 
KingstVay Mws physical and other appantus wen ex 
hlbftid and there were demon vtr ttions of the prop*rtics 
of vefcsrU made of silica gh».s of the oil pigment process 
\e|ox printing amdng modern processes In photography 
the wireless transmission of Signals the music d arc, und 
*lher phtsual phenomena Ihfs opportunity of seeing 
ItmumenU and processes m operation is Jikel) to be 
appreciated by teachers and bthers and Messrs Griffin and 
Sohh Ltd will probably be repaid for their enterprise 


OUR ASTRONOMICAL COLUMN 

£*jscq\frv 01 a Covrt (1007*1) ~ A telegram from the 
Kiel Ontraistelh announces the discovery of 1 new comet 
fyv #*$df Giacobint at rhe Ntie Observatory The object 
was of fcfcf eleventh magnitude and its position at March 
^td toh xoQin {M l Nice) was 

R.A «*7h 4m 3x4s dot »j8° ai / 17* <5 

Xlwt dmty fcnollon is westward at the rata of 47' and 
nmthwprd at Via rate 0/57' p*r day The above posi 
tldn Ikt* in ihe constellation Cams Major, about 20' E 
and SW of StfKis 


slit w narrow that the finer dirk lines of the spectrum 
might $4 lomplettly isolated and thi*. difficulty was, to 
a great extent oyercome during the recent research b> 
drawing tv very fine Hear line on the Surface of a, piece 
of chemically silvered optical glass Bv having a clear 
space above arid below the sin the solar ^p^itrum was 
simultaneously phob gr iphed on e ub plate, (bereh) j 
enabling the puralMism of (he sljt and the line and the 
exactitude of the belting on the line tq be tested (or each 

expose 

PhtROgAiphs taken on the centres of (hi fine iron lines 
at A 4045 and A 438*; are found to differ considerably from 
those tAken on the d<gradrd edges of the Im£-* for whilst 
the latter show smiplv th< bright fai ulu irons the former 
show 0 net work of bright inequalities of ven different 
form the photograph with the setting on the ccntie of 
the line is supposed to represent the uppei lovers of the 
iron vapours The differences between the Images obtained 
with the K, and K, lines are not so intuited as was 
expected ilthough many of the bright areas obtained with 
the latter an net to hr found on the k a imngt* No 
relation between the K, images nnd th< dirk calcium 
flouuli of Prof Hales photographs could be established 
nor could the similarity of the forxmr with the dark areas 
produced by photographs on th< dark hydrogen lines be 
ret ognised 

Ihe Markincs A\n Rotition Pfrtcm) o * Vkms — M r 
Dennmg in ton tinning hi*j series of artules on the planets 
in (he March number (\o 381) of ihe Of>jmatorv dis^ 

cusses the contradictory results which have been di rived 
from observations of \<nus ametnmg the existence of 
permanent markings on the pi met s ‘.urfat and (he tune 
it takes (he plamt to perforin om rotition on its axis 
lie points out that whilst Mr I owell records (hit he has 
s< en the markings when their contours have had the 
look of a steel engraving * numuous >ther verv tareful 
observers have filled 10 distinguish un\ thing whuh might 
b rerogniaid as pirmancnt Smiilarh l large number 
of observers havf arriud u (hr lontlusnn th it (he rota 
tion period 1* about 2*h -24b whilst ethers including 
Schiaparelli have concluded that it is about raual to (he 
period of the planets 1 evolution in its orbit 1 h* spectro 
s t pic r» suits are smul rl\ in rpposiiion 

Summing up Ihe rrs ills of th d suasion Mr Dennmg 
cr nrludes that a f ter the e rnrsi application of observers 
during three centuries the problem^ of th* configurations 
and of the nvnl totitrn remun unsolved the difficulties 
hiving as yet pi ">\cd msupeiabh 

I 1 IR I riCTRICA! Ivill TV b OF Till St \ — No 8 VOl Vll 

(hfbrunrv 23) of t h« he ur Snrtittfiquc contains on 
lnf( renting discussion bV Dr \ kodon of the Uectrjcal 
inHuenu bf the sun im ihe earth 

\fter giving a, histoi r *1 account of (he subject, the 
m thor proceeds to describe the expmmental results 
Obi lined bv M i^runh s and bj him^If from which 
fill ws tho deduction th it the sun produces at the earth's 
surf ue a positive (lectrit d induction of variable magni 
tudt Tho im« uni of this induction ik fir greater than 
th it fittnbutible 1 1 the cctmo eleetnc action of the 
luminous radial ions whilst the interposition of clouds 
b«for< (he sun arrests th induction effect Other possible 
cau« s are discussed md it is shown that independent^ 
of these there stdl rimams an effictive induction direrth 
duo to (he man s rh irge alone 

In a second part of the disruSsmn published in \o o 
of (he same inurn d Dr ISodon considers the effect cf th 
sol 1 influence on thi planets on comets and on the 
onifh in particulir and tn conclusion he urges the funda 
meitnl jmportanc* of the g(ud\ of solar phvsnt. on the 
grf unds th it a l irge number of meteorological pin nomona 
appear to bo directly connected with the sohr change 


V f Mrurvox —In Ko s {?9<>7) of the 
Ctoniti it fttttfg#, MM Destaridres and d^ambuja de 
Httw, ai?<< *qme of the preliminary results of the 
researthes lurried Out at Meudon with several forms 
Of •feeotyQgtftphfl, during the tear too6 One of the prin 
cfprif Aifficttltie^ Qfic^untered by M Deslandres in his 
tweviofl* has been to obtain a satisfactory 
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Rmfmiv Dlftun BRKT> ASTFUOrDS — The pr nsi nil 
elements of the orbits of twentv*five recently dis(.overed 
n^tfroids ^re published in No 4156 (Hbruarv at) of the 
ittroHoniische Nachrtchtett bv Herr J Bausclungor of 
the A^ron Reehon*Inptitut Berlin THfse asieroids were 
discovered between August iqos and April rqo6 and 
their deaignatorv numbers range from ^70 to 508 
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SURVEY OF SCOTTISH LAKES 
TOURING the past three or four year# the bathymetrical 
EJ SU rvey of 554 of the fresh-water toche of Scotland 
has been completed under the direction of Sir John Murray 
and Mr f lurence Pullar This practical^ means that 
all the Vuttndi fresh-water lochs have ndw been surveyed, 
except some Miiall ones on which no boats could be found 
A Urge staff has been employed during the course of the 
work--iboul forty voluntary aod paid essisnnts, in addi- 
tion to a great many boatmen and other workmen * Up 
to the present time, the charts of 180 lochs, with descrip- 
tions, have been published in the Gtouraphtcctl jf ourttpl, 
and irrangetnents nave now been made Tor the publication 
in the same journal during the present year of the desenp- 


m the same journal during the present year of toe descrip- 
tions and charts of the thirty-three lochs in the New 
basin 1 his will 'complete the publication of the observ- 
ations made in the more important loch? 1 he. results 
obtained in the case of the remaining 340 lochs will be 
published, as a special volume, by the Royal Geographical 
Society in about eighteen months from this date, the 
charts being at present in the course of printing by Mr, 
J U Bartholomew 

Besides the purely bathymetrical aspect of the survey. 
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and four exceed five miles In Iciu^thj wbll* ^ 

nearly ten miles, ^ and. Loch Ark Mg twelve. v IlL 
length r five of the lochs exceed rod feet 
three exceed 300 feet in depth* xyhjle Lpcb Um&V, eXCWf' 
500 feet in depth , five of the locb* cpvftr « iWppfffeJffl 
m. each case exceeding a square mile* frtd four 
two equate miles, while LocH Arick^tT 
each cover an area of about six *qu*r* hi bet TSw twq 
largest lochs (Arkalg and Lochy) dtohi into th^ 1 River 
Lochy, while the remaining lochs within the .battn 
(Pattack, East and West na ft-Rdrb*, Laggan. Cwan, 
Ghuilbinn, Trdg, and fin Dubh Lochatt) drain Int© fce 
River Spean, which join* the River Lh^hy ihprtly after 
its exit from Loch Lochy , the tittle lien nan- Gxbhar 
and Lochan Limn dk-Bhrb drain by todcperi&ftt stream* 
Into Loch Linnho* In these twelve lochs, which ca^et an 
ami of about twenty square miles, nearly afctt soundings 
were taken, or an average of 214 souftdmgf per loch, and 
120 soundings per square mile of surface, tfrd aggregate 
volume of water contained fn the lochs U about $$,$$5 
millions of cubic feet, or mose than one-half of a ch}W 
mile, and ihc area draining into them is more than 
square mites, or fourteen time* the area of the lochs; 

Loch Lochy (see Tig a), the southernmost of the chain 
of lochs Occupying* thef Great 

u; Glen utilised m forming the 

4 v, * W tt )|jH { ij » Caledonian Canaria « atrafght 

, i,’ ( ™ <- Li r t loch, havimj th|r, form of# a 

n ijXf , , H f llk /«![' ; narrow triangle with the ape* at 

r^v, T*, 1 the north-east end, whence U 

widens gradually southward to 
“Vv/ 1 ; n t* 7 ^* 1 *^ Bunarkmg, where the maximum 

NNwl breadth of a mile and a qxibtler 

\ 19 found, the average breadth of 

J ti \ the whole loch being th^pe-fiftha 

viSr/^ * * of a mile The «*uperflcjal area 

fij jjf />' ih ncarlv 3S00 acres, and the 

£J | volume of water about 37,726 

^ j V j I, millions of cubic feet, the maxi- 
/ Lfhtttctd / j mum depth being 53 1 feet and 

j .//,/? the niPan depth 219 fyet All 

JlouMm \ V ft contour * mes are continuous, 

•UShuHtmn 1 ( Jf the h 10-feet contour enclosing an 

s A^Jk/Im \ area httlc i pss ihan the tota* 

J *[' fJ**' length of the loch, while the 

!3 f 1 areas enclosed bv the 200-feet 

if/i? 30t>-fe( t, and 400-faet contours are 

ti xT tl i respectively oL qf/artd 3 miles 

V \ in length The ^OO-feet contour 

wwfr ” i/n*’ I } , . encloses a very small area, one- 

' L t * third* bv one-^Ighth of a mile, 

* 1 1 - J ust about th* middle of the 


L fiMbb 


Dr : <! 


E*$n*h Mtus 


Fro 1 — !nd«x Map of ih« Lochy DIftrict 


papers have been published by Prof Chrystal on seiches, 
by Mr h M Wcdderburn on the temperature of Loch 
Ness, by Mr I R Watson on ionisation of air in vessels 
immerstd in deep w 5 trr, by Dr Weinberg Lund on a 
comparative study of SrotlUh and Danish Jakes, by Prof 
Bwchmann on phytoplankton of Scottish and Swiss lakes, 
by Mr G West on iquatic plants, by Mr Jamefr Murray 
oa fresh-water animals by Drs Peach and Hdrne on 
the geological surroundings of the lochs, and other papers 1 
*£Fhe last publish'd paper 3 trtats of the lochs within 
the basin of the Lochy the relative position* of which 
ar* shown in the little mdex map of the district (Pig 1) 
Th* tbtal area <rf the basin exceeds 400 square miles, the 
diameter from £ast to we*t exceeding forty miles, and 
from north to south exceeding twenty miles. Of the ten 
vlocha within Jhy basin, five exceed three wile* in length 

" 1 twst K E<I jn , vol xh pp 367, sop, 677* Md 8aj , vob 

xlv„ p. a#f , pro*. Roy So° Kdln , vol xxv , pp i, 401, 59^, 609, €57, 9^7 t 
Grier Jonrm , vol tafv , p 4*9 w 
B " i ft*tbyiatti‘kat 5t*rwV or th« Franh water T. 0 cb« of Scotland ri UmJ*r 
* 4 fc* dkvetka sf Sir iotm Jturriiy, K C B , F R S , and Lauranco Foliar 
P«« xHm Xb« L$cb*of lb* l^cby Basin {( Jeurn , vol xsvlri , pp 
594-613 ; with 4 pi*t* of Hip*) 
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^ Loch Arkatg (see Fig 3)^ a 

long, n-irrow, curved loch, trend- 
ing nearly e<st and west, lying 
about a mile to the west «f 
Loch Lochv, u 6f somewhat 
irrLgulAr outline, broadWIr fn the 
middle parts, where the loch is nearly a mtte vftde, and 
tapering towards ench end, thi mean breadth being h$If 
« nuJe Thp superfiual art a i* about 4000 acre*, and the 
volume of water about 2b,S73 millions of cubic feet, thf 
maximum depth being 359 feet and the mean depth *33 
feet Ihc basin ns nearly simple, the slight irregularities 
being doubtless correlated with ths curving outline Thfc 
too-feet contour t* continuous but the »oo-feet contour 
is broken into two basin*, and the 300-feet contour into 
thrfe basins 1 he largest jjoo-fect area, jutt pbout tfid 
middle of the lo v h, is two mrle* in length, and includes the 
maximum depth of 359 feet 1 
Loch T rag occupies a deep, narrow vatUy^ trending 
north and south among very h}gh mountain* Jh the 
region of Lochaber, the West Highland Railway running 
along the east side It U more than five tmfc* In 
length, with a maximum breadth, of three-quarters t «rf * 

1 It u odd that survey* wtr* appirenUy made ofLe^h* Arkblf, Lofilv. 
and Nw about efjhteen year* afro by a German miJfury olftw jNtp*n 
Sandler, who lived for *ome month* In toe dUirlrt The teaak* Of due 
lorvay* have never been puhll*bed>.bui a Copy of tbHLr Loeh ArWala wa* 
obtained from Mr HonejmAn, fac^ to Cameron ot LochUf, arhftb odfr** 
aponded very ciowly with the reauus of the Lake Savvey - 
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breath of ‘half a mile covering an area 
fljte containing 13,907 million cubic, feet of 
iWgr . lie maximum depth js 436 feet, ,amt the mean 

^ "> N . 


, Vi""* w " 


/Vfei^ } F10. a —Loch LoLhy, from th® southern end 

depth *07 feet The loch forms a narrow triangle, btoadist 
towards the south and tapering towards the outflow the 
steep slope of the JiUN being continuid under waicr 1 hi 
basin it simple, all the contours approxlmatr ly following 
the shore-Une, but the lint of greatest chpth is niarrr the 
western shore 1 he 400-feet ana is about two inib*. in 
length, the two ends approaching very clow to the west 
side, where the steepest slopes occur The valley is so 
narrow relatively to the depth of the loch th it, in ih< 
central parts, tho steep slopes reach far towards the middle 
and leave comparatively little level bottom but tow irds 
the south end, where the loch is broader tnd not qudn so 
deep, there is a greater cxtpnf of nearly flTt bottom It 
Is Interesting to note that finches wer< first observed bv 
the stuff of the Lake Survey in Lc>ch Trng 

Lock Oj«rt« lies at an c U vation of about 1270 feet 
above the sea to the no^h of Runnoch Mpor, trending 
north-east and south-west wdh its long ms *Jightl\ 
curved, and of nearly uniform breadth throughout It is 
3$ miles long, and nearly half a mile in greatest breadth 
the mean breadth btmg one third of a nule The *upc r- 
ficial area is nearly obo acr< s, and the volume of water 
about 1224 million cubic feek the maximum depth 132 
frcL and the mean depth 43 feet T hi lake-floor is very 
uneven, both the transverse nnd longitudinal sections being 
undulate 

Loch f aogan situated between the Highland and West 
Highland Rail wav*, the coucTi road from Kingussie Co 
i'uUdoh ptssirjg along tho northern shore, tri nds north- 
ea*tand south-west, and is of the Usu d c longue mu row 
form <rf Scottish lochs, narrowest in the central parts and 
somewhat expanded towards eat ft $nd where deeper water 
perurs* tho outline Is \erv irregular, and the bottom 
correspondingly irregular wlth s a number of larger and 
9 ta*ltar, islands m the narrower parts It is more than 
sovep ntiles In length two-thirds of a mite in maximum 
breadth, the mean breadth being nearly half a mile, and 
the superficial area about 1900 acres lTie maximum depth 
4 s' 174 feet, the mean depth 68 feet, and the volume of 
watefr about 5^00 million cubic feet The shallower con- 
i tbUf hne$ are continuous, and follow approximately the 
outtihe of shore, but all the deeper contours are much 
broken up There are four 7s feet aiens and six 400 feet 
areas, the largest and deepest approaching the west end 

na h-Earba is the name applied to^two distinct 
lochs (now differing by nearly » 10 feet in level though 
th*^ may Once have formed a single loch) lying in a valiev 
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rurnUng pearly parallel to and about \ mile to the ^outh 
of, Lhat occupied by Loth I uggan The west loen is the 
lurgfh* and deeper of the two, neaily two miles long by 
one third of a mile in greatest 
bieadth, covering an area of dbout 
203 acres and containing 40& million 
c ubic feet of water, with a maxi- 
mum depth of 81 feet and a mean 
depth of feet The basin is 

simple, du contour lines being con- 
tinuous but narrowing more de- 
cide dlv th in the outline from the 
cvitn to- em h tnd, the slopes bemg 
ninth simper low irds the ctritre of 
the loch The iasl loch is about 
h df i mile di^tmt from the west 
loth, the stri mu (Onvcving flit over- 
flow hum tin west loch winding 
ilirough the boggv flit between 
them It is 1] mills long bv a 
quirm of 1 mile 111 greatest breadth, 
covering an aica of about J4O acres, 
and coni lining r«> r milium cubic 
fci t of wahr, with a maximum 
di pth of bet nid a mean depth 

ol 31 (iff J he drip wan r is all 

towards the uppe r t nd Ihe lower 
h df bung vtr\ shallow 

Besides the larger Units thus 
briefly summiristd details in given 
m the piptr of loth INtiuk the 
hight st loi li surv evi d In l hr basin 
[James L hum Ujf with a maximum dt pih of 5b bet 

and u mean depth uf 14 net , 
of Loch Ghuiibmn with a imximum depih of 49 

f(H.t and i mean depth of 13 fe< l , of an Ihibli Loch in, 
a very small bul idativilv dirp loth m n loth J ri ig 



Pho*o Jaffa s C hurnL? 

* Firt 3 —Loch Arkmg, from the east end 


with a unuiimm depth of 40 feet nnd a mean depth 
of 13 V , of 1 ochan Lunn dJ Hhr 1 wiih n maxi 
a j depth of 25 feet and a mean depth of 8J feet , and 
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of Lech nun Oabhar, a little weedy hollow only $ feet 
deep, which is evidently being rapidly ulted up* An 
interesting at count is also given of the Red Locnart at 
Tulloch, a small pond fling m an extensive morainic 
terrace near th< norlh end of Lpch Treig, called in Haclia 
bv 1 namt signitying ‘'brown ne ” It is only about 
to vards m longest dnmetof ixnd <; feet deep in the centre* 
fed only by rains amf, though it h&s no outflow except 
In p+nulnijon through the gravel, its surface rs maintained 
almost umstaniJy a l (he Same level The water Is always 
turbid md varies in colour from dull green to brown 9c 
ied Wlun (xainimd in May tqoa, the water wus brown, 
the ulleition with the course mt Wus pale yellow, while 
th n liken bv ihe fine net was <J< c ide <U> red, then* were 
< n!\ two abundant organisms, the lurvu of on insect 
(Corethra) known ns the ‘ phantom lirva," and a reddish- 
coloured rotifer, 4 nur(tca valga , to which the colour of the 
water was evidently due, for none of the other organisms 
w ef "• abundant mo tgh to be held responsible for the colour 
of the wuttr On placing the collections In formalin a 
blood ied sediment was deposited, which was found to 
consist < hieflv of Anuraui valga und myriads of its red 
tggs hvmmntd subsequently at different seasons the 
(hungrs of colour were doublli^s correlated with the pre- 
dominance of one or other orgenism None of the other 
ponds in t lone proximity shared the turbiditv and reddish 
brown colour of the Red Lochan, the peculi iritv bung 
prtfhabh dur to its telng mure closely shut in, the surround 
mg run of gravel being 14 f< 1 t or more above the pond 
and there is besides a fringe of birch tries 1 h< w iler is 
stagnant, which favours the growth of certain org tnism« 
particularly lnum<« valga It is said that wildfowl lover 
settle on the pond and that the common frog cannot hvr 
in it 1 hi following legend was related to Sir John 
Murr ly concerning this Red Lochan -‘Many centuries 
ngo there lived in these perts a noted hunbr named 
Duimuil In return for some services rendered to the witch 
of lhna\mch, she offfied to deprive the df<r of the 
^■ense of sight or of smell so fur as he w is personally 
Lomcrned He chose to Hue the deer deprived of tin 
sensi of smell, ‘for/ said he, ‘I can easilv cheat their 
e\c Ihe Ovitch however told him th it in the Mom uh 
of the last stag he would kill there would be found u ball 
of worsted thread \s time passed Donnuil bn aim ill and, 
while weak in bed his daughter told him a fine stag w is 
i night h\ the horns in some bushes near the house He 
iskcd for his cross-bow, and although in hed he shot 
the st ig through his bedroom Window Later on Ids 
(I uighttr brought him a ball of worsted which had been 
found in the stomach of the stag He knew hw < nd was 
near indeed, he died the same evening On the following 
morning the Red Ixuhan hid nppe ircd at the pltcc where 
I he stag w is killed * 

The piper concludes with some Interesting riotes on the 
hi (dog v of (he lochs bv Mr Jatms Murray, who fecund 
(hit l hf pi enkton of Loth lochv offend a remarkable 
lontrdsr to that of loch Ness, though the conditions 

sunitd so similar the ouantitv jn loch l othv being 
mane times gre iter ind (he species more numeious hut 
llu spec 1 d ffalurr was the quantity and variety of the 
phvtoplnnkton In Lochan I unn dA-Bhr& the Draptomus 
was so deep nd that when the nets Were dr iwn from 

the water thi\ cm med to contain blood , the same 

pecuharitv w 1*, obsirved m An Dubh l^othan, hut in a 
lesser degiic 

fhi paper is illustimd b\ coloured maps shoAing tic 
bathvfnefev and orogi tpin and there are several wood- 
cutfr m the nxt, some of which are reproduced m thia 

^ofice 


THE S TRHCTVUF Ob METALS ' 

'T'HK lecturer said that his puruose was to give som 
1 account of researches in which he had been engage 
for tt good rnanv years, dulling with the manner in whic 
metal* jxfcfe fouHf up arid tin m inner in which their stru< 
Hires avowed them to jdeld when ilvv were compelled t 
Chang* Vhapo byifcemg overstrained A piece <3 

atpt;M*Was (Tot, ft jhpmtogc nevus single thing, it was 

1 Abrtfurt $f u W1W« " LeoLirt, dMi*«ctd by T>r J A Ewing. F R $ 
Ufeft jbe MandUfff* Wttrfcif ind philosophical Society on fobroory 1 ; 

NO. 1950. VOL. 75 ] 





l v T.^ 

coHolfttiun of gram* or granules/ vvfetelf btfift 
a$ granules oi tie' budt up a gmeWs, xhfi , 

Wori Irregular in shape ungual 

c xUtence wefii revested by fodshlng And * 
face pf the metal and examining itcunder 
when ihe grains could r<«ddy be divtihtfdblhfci 
enccs of texture apd the bbttndarfcv bfcfwebti „ ^ 

be dearly traced Investigation ebdWed that 1 ekdh '-gf aiiv' 
was, In fact, a separate eryatkl/ tp*' 

boundaries were due to taiual inefjuallifer tot tbit ^ ‘ 
which the vinous ervstah bad grdWti during ifeeir* 
ution, whirh might octur wneh thc--ibe^rif k 
from a fluid utaie, or When U passed in ftl 

through certain temperatures at which td-cryahaiRadlSdai ^ 
took pface Fach grain migh^-^je regarded ae 
of cn immense number of ftml®cular brickhatii glfoUped^^Uf J 
perfectly regular tactical formation, out the dTrectloh th 
which these brickbat* were piled was different ip 
gtuins hence on being etched the polished ^urhyce showed 
differences in texture and m behaviour as to* rfeffeefitig 
light Microscopic photographs illustrating fheso features 
m iron and other metals were exhibited 1 

When the m# tal was strained beyond tjae elaMfc ffhrdt, 
and thfrebv compelled to ihange it* form, the change of 
firm took pUre b\ •slips occurring between th$ lavers of 
molecular brickbats in the individual granules The dU- 
coven of ihtse dips hud 1 m < n mad® br the lecturer in 
conjuneiinn with Mr V\ alter Rospflhain, d^y hottriftg 
certain lines to appear on the polished si fn^ of u piece* 
when subjected to severe strain Fhcsfe Imesf which they 
udled slip lines, looked like minute rrevatses, but were 
reullv st,« ps caused bv thr shipping of one layer on it& 
mighbours just as cards might slip in a pack In any 
one crystal grain there* wer* at least three of in^ v 

dependent piraUcl phm#s m which such slips coiUd take 
place, and the si allowed the gram to undergo complete 
c’ oration of form as a result of the straining Micro- 
scopif photographs were exhibited showing three ftvstems 
of slip hne» on the surface, corresponding to slips ]n three 
direction* throughout the substance of thi grain The true 
nature of these slip lines w cs made apparent by means of 
oblupuly incident Hght whhh showad them as lUtle uteps 
m the surface \n mure img din it confirmation of thU 
had been affordrd bv recent experiments of Mr Rosen* 
ham in which cross sections of the stepped surface had 
be i n obtained ' 

Dr Fwmg next explained by tid of models* a theory 
which he had nccnilv id\ anted ns to thp structure of the 
crvstal granule it*clf Jins theory might be regarded a\ 
an extfensmn of the views he put forward fifteen years- 
ago to explnm ths phenomena pi magnetic induction by 
thr mutual actions of polarised magnetic molecules 
< ohcsmn in the trwdhne strut lure might similarly be 
regarded as due fp thr mntu d forces between ptridriscd 
molecules ihe po! ir quhiv of which determined tho 
regular tcctlca! form tturn in which thry grouped ihaM* 
selves to form tin irvstri For this purpose ne con^^ivod 
of each mo{mil< as possessing polarity along eatch^ of 
three rectingulur in other words, as having 

poles exercising forces of attraction on the opposed pbT*»»^f 
m ighbmmng molecules { > t 

I la ietiurer proceeded by Uid of the model, fo de*ioj> 
strete thi process of crvstal-buildtng with thw polarised 
molecules for bru kbats He showed hoW, under certain 
conditions a gro ip of dissenting molecufbs might fob 
formed within tbf crystaj grain possessing a certkm decree 
of stabllkv though noil in complete harmony with 
molecules around them Evidence for the <*t$tence of 
such groups was furnished by the microscope fii the 
ammntion of iron Aria otfje* metal 4 The process j of 
straining was next considered, and it was fchown that the v 
conception of polarised molecule?? was )rt agreement 
what was known of the actual behaviour of metals dtsrW, 
the dtsnc lUge of A) raining, and* vcond, ihe atagg 1 
where much greater vieldto* r»lnc t and petm^ntab 

«t was nroducfd The molefylsr , theory ho#( 

enwg) was dissipated in the fltoCtf* of stridnma, 
how elastic " fatigue ** resulted. 1 After anv severe urip 
the piece a long tipie' n\ recovering it4 full htftputrt' 
of elastic quality buk the recovery could be ptgebtated 
bv heating it. These phenomena were accounted fbF 1 
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Mating > groups, «i h resplt oL drain- 
ed tftetustjfve* ,iaft*r *< thtf© ,fcita the 
ft farter e*pJrita*a tho faitgu* 
ft' w^' found dcfur *hen A tnetut ft* 
&t*d rfver*firt# of «tri>fr # A fft^ttftr of gf*#t 
_ &nc« in i the dftslgfu, of machines and 
^gjoftprlog /fttirpchiresw Jh© rnannei^ In wbkh ft pltMte 
fcroRdf^ft* axfttnpft^ ft?ter repeated Sendings to and fro 
r Wr jififctvSWMby ftld of the molecular mStfel ft *a». 

that; tftp effects of «bp are feU for apm© ‘distant 
eh either aide'dr th* plane of *Hp, a ft^tlgued coridkintv 

t?f the pietei belt?#. established^ This ft ©specially the t/kae ] 


tfa oplwfsbrt bondft ate broken and a crack r©*ult« 

Jh ( coPoW«>nj Dt ?wTrtg brleflyrref erred to th&relttjon 
between the molecular Structure of tfw crystal grain, to 
which strength and ^elasticity were to J* ascribed, and 
tfte Uner structure which accounted \tf magnetic metals 
for the phenomena, of magnfttftrn He had formerly shown 
that In the process of magnetisation fn iron there was a 
turning round *>f » molecular axis possessing magnetic 
polarity fr whs when the magnetically polar axes of all 
the molecules were njrned round so as to face one way 
that the Iron became ** saturated ” The polarity he was 
now concerned with * wax different In kind It was not 
magnetic, end »t existed in three directions, whereas the 
magnetic polarity with which the process of magnetisation 
was concerned wa* uniaxial Moreover, the tbree- 
dlroctional polarity yonetM-ned m cVistal building did net 
suffer rofhtmn when a magnetising force was applied 
We had accordmglv to think of the molecule as possess- 
ing polar axe* which were non-magnetic and remained 
fixed under the control of forces of the same kind exerted 
by the p<drs of neighbouring molecule© and at the same 
time as possessing -an mn^r structure characterised by 
vmiakfnl tfmgrtet^ polarity, which was capable of rotation 
under the Influence of an applied magnetising force while 
-the nommagnedc polar ax«s remained fixed 

FORTHCOMING BOOK s OF SCIENCE 

VfkSSRS HAUXlftRK, 1 TNDAI I . AND COX direct 
iV1 (Utentjon to — " Practual Agricultural 1 hnitMrv ” 
by F Robertson, * Meat Inspection^’ by Dr W Robert- 
soff; ** Blood Stain* (a Medico-legal Book) " b\ Major 
Sutherland, " TrypauOhomata and the TrvpanasomMM^, " 
by AcLsverftn arid ¥ Me?*mb translated and edited b\ Dr 
D Nabarfo, and a new edition of “The Rbntgen Rays 
In Medical Work/* bv Dr u Walsh, with section on 
apparatus and methods bv I > L Jones 

Messrs. A arid C Black announce Norcs upon the 
I Sift pd pf Domtima {Rrufth WebV Indies),’* S Grieve, 
Illustrated, 11 Rudolf Kucken's Phllosophv of Life,” by 
\V, R B Gibson , “ The Sense of Tou<h in Mammals and 
Bird*, With Special Reference ^o the Papillary Ridges/’ 
hv Dr* W KftM , " How to Fish/' by W F* Hodgson, 
“ Mkn/lu* Marnier* and Customs,” bv L \V f\de v and 
a Pescrjpdve G©ojt$raph> of iht Bnti»h hies,” bv F D 
jierbftrfyoh. 

M©»wrr{u Will Tam Bfutkwood and Sons pt*c«t)i«e — “ In 
ib© Footsteps of -Marco Polo, being the Account of a 
JpaCney Oveiiapd fronr Sitpla to P#kjn ” bt Mamr C D 
IJCucftr " TV v po\eMg#vty the Sen an Mlsionc«d 
Account ‘of itbe CtAhift to the Exclusive l^ominion of the 
Brftt*h v hf ihe Evolution of the* Territorial 

\\ftftrstt. vltft Spedat RefrretUe to the Rights of Fi^hing/^ 
bv Ptr^V W* FuUon, 44 fn Malay EoreMs,” by C* Mav 
weU^ Aii^‘|Vb«t Entotpology/* bv \ T GJUandm 

Ifl 'Meatfs **06 Co,S l^h we find -W* Green - 

hoW* pnd ^Cntftf^Vfttories, Constructing and Pleating ’ 
Properties, and XlftnyfAetur© 1 , 

Supply ". •* Iron, ,(■ Soufr-- 
'ftntf JMftWfurturC y \ 14 Photogruphiv Studios, 
ptod Dafk Rbbth^ / / “Window Blind* *U u Tinplate 
Work/”) u RgjitfoT3hiA#?mry ” Pumps and Rum^ their 
Aetfon and CortiMfruCtloft \ “ Domestic Jobbing ’* , and 

ft ft«d AVindus give wftfee of — “ K History 

l ii lip# AkkadXiwIpg an A^ct^ht of Ihe Primitive 

/ f TOL 7S.} 


Inhabitants of Babvlortia, with Map# + rind Illustrations 
after ftljr rh<“ Principal Monuments af the Fetfod In the 
Bhtish Mu^ethti and Elsewhere, and a $pe<fial Binding 
Design after a Mdnunient of the Period/* by L, W King, 
ihrid ‘ Thfif Paradise or Garden o# the Holy Katfcwg, being 
Histones of the Anchorites, Recluses, Cobnd^teb, Mcmks, 
arid Ascetfc Fathers of the Deserts of Fg\pt between 
A U, Ct L and a D CC( C tirciter, compiled by Athrit^tsluA, 
Archbishop of Alexandria PaTladius, Bishop of Holeno- i 
pofft, Samt Jerome, and others, now translated out of 
the S\nac, with Mote* and Introduction/* by Dr E A- 

- y - ^ 

"Messrs Archibald Constable and Co , Ltd f announce — 

** VurOpean Animals, their Gcologival History and Geo 
gr'iphaal Dl6tTlbul^on/ , by Dr R s Vharff "Natives 
of \orthern India,” bv W Crookc , ‘ Lniveraal Dictionary 
'<>f Mr^humcal Drawing/’ by D 11 Follows, "Railroad 
Curve Cables for the field hngincer ” h> R S Hender- 
*on "Cranes,” bv A BottUftr, translated from the 
German, enlarged, and <dlu?d with a compute descrip- 
tion of English and Atm ru an practic* bi \ Tolhauscn, 

* Searchlights/’ by b \orz, translated from the Grrpinn 
by C Rodgers, * Agglutmants and Adhesives/’ by H C 
Standage, " Irrigation, its Prinuplcs and Practice n* a 
Branih of bngim-onng,” by *Mr H Brown * Design of 
fttrig ition IV oiks,” bv \\ Bhgh " 1 \pprimcqtal and 
1 h< oreiioal \pplk i turns of rhcrmtxiv nanut s to Chi m- 
istry ’ by Pfol ^ Nernst , The hi isju \rch, with 
Reft n uce to the Reinforced (omretr \rt_h " bv B R 
l cffl< r , "Machine Dt sign ’ bv C M Htnmmin, " A 
Textbook of Ilvdruulics unludmg in Outline of the 
'theory of Turbini s, ’ bv L M Hoskins "Fuel, 
W iter, and T'^s Vnaftsis ’ bv J B Iversh iw (/as, Oil, 
and Solid Fuel ” bv Ibof \ B I twos 4 (jold and 
IV nou< Metals/* bv Dr JP K Rost , " Electro- 

metiHurgv/* b\ J B <_ Kershaw, hleuru d Distribu- 
tion <d Power/* bv J II Davis ‘ Otis I ight and Heat 
ing, bv W H \ Webber "toal * bv J ionge, 
lion and St<el ( ” bv J H Si msbi* , * i he Manufaiture 
of Paper/’ bv R \\ Sind ill , India rubber and fiutta- 
per» h i,” b\ H I 1 errv Wood Pulp and ir*j Appli*- 
cations by L F Cross I* ] Bevan, and R U Smdall , 
Sr< am Engines ” by J l Rossner, ’ (diss" bv YV 
Rost-nhun " Fleuric 1 imps 1 bv M Solomon 4 steam 
Locomotfvi bv V Pendnd Pttents Trade Marks, 
tnd Di sign©/’ bv K K Svv in and " Photogr iphv f ” by 
\ \\ aiktn© 

M< "snj J M Dent nnd Co s list include* *— * N^ture- 
st6d\ 4 by Pro f J R \ Davis, " T j igonometry/* by 
C Huwkjn* " blv*fishing 1 bv Sir E firm illustrated, 

‘ Our Gardens/* bv the late Dean Hole uvd (» S El good , 
Jnd harming/’ bv \\ M lod, illustrd<d A 

Messrs Duckworth and Co announce -- J he Inter- 
pretation of Nature in F irhcr Grcrk ’ by F LdWv, 
tr»ns| ited and ilJustraud and a n< w edition of "A Te\t- 
book of Pltmt Distasfs, bv G Missee 

In Mes©rs Lventt and (o \ list appears —"Charts 
of the Dtsi.ai*es of the Hnrv , with bvptmatory NotVs aitd 
Tresj nptions,” bv ( Gressvull 
Mi Gustav r ist he r (pna) will publish — "Die 
B ikierjologio dey Auges ’ t»\ Piof Axenfeltl, 01 u titrated 
Dis DysemerUtoxm ” h\ Dr R Docrr, illustrated; 
f Gudognscbe ynd PaGei ntologisi hr \bhnndlungf n/’ 
edited bv b Koken Bmd un Heft jil , dlustiated 
Die <irossh»rnrmdi des Mcnschen in thren M assert uml 
in ihrint Fabcrgchalt * bv Dr T Koev* i Ted, text 
i Foil illustration* r " Prakukum dcr Bakteriojcgie und 
ProtozoologH,” by Drs K Kisskati arid M Hartmann 
"Jahnsbencht dvr Literatur fiber phvsvsche Anthropologic 
im Jahrt i<KK ” hv Dr E Fiacher, edited bv Dr G 
Schwilhr 1 Normeniafoln Jtur Erttwn kdimgsgi m huhte 
tier YV irbeltiere, ’ cditetl bv Prof V Kolbel Sn bent s Mrft 
" NonnentnfeJ xur Fntvv^ckeltfngtcgejrthTchu d( s Kobold- 
maki CTarsius Spt^truni) pnd dv* Plumplon (XvtiKebtis 
Tardigradus) "by Prof \ \ W r Hubrt^rht and I Keibil 
Olustr ued " P^ograssus rei But an hoc Fortschritte der 
Bofnnik f*rpgr6s tk In Bntanfque, Progress of Botinv,” 
ediied for rK International Association of Botanists h\ Dr 
J P I olav Erstcr Band, ZWwirs Heft ‘ \ trh indkmgen 
dcr dt,utbchen pathologic heri GescUsthaft/’ Zehnte 
fagung gehalten in Stuttgart votrt September 17-31 19 06, 
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Johrgung 190O, illustrated , “ W 4 s*en*thaftiiche Ergeb- 
niese dtjr druisihm Tiefaec-Expodnion auf dem Dampfer 
\ etldivm lSqn-iftyp, ” Funfzehnter Band, i Lieftrung, 
die I ufwe hsihf* by Prof A Brauer, Sy^tematlscher 
led, illu^tr m d 4 Zoologlsche FarschupgbrrUen In 
AuMrahen und dcrrt Malaylscfien Archipel/' by Prof R 
Sioion Driticr Band, Monotremep uhd Marsuptalter II , 
2 fdl ^ Lieferung, Illustrated , and “ Khnisches Jahr- 
buih, ’ Sechjeebn ter Band, ZweHcA Heft illustrated 

Mr II hrowdu promises — “ AuHtralasla,” by J D 
Rog«rs, being the sixth volume of the “ Historual Geo- 
graphy of the British Colonies*’, *' The Dillenian 
Herbaria an Amount of the Dilleman Collections m (he 
Mi rbanuin of the University, together with a Biographical 
SktUh of Ddlenius, Selections from hts Correspondence, 
Notts ” b> G C Druce, edited, with an introduction, 
by Prof S H Vines, 1 R S , “ Ancient Khotao ” detailed 
Ripoitof Archaeological Fxploration m Chinese Turkestan, 
t irried out and described under the Orders of H M 
Indian Government by M A Stein, a vols , and 4 * Surgical 
Instruments m Ancient Times,” by J S Mdn<* 

Messrs Greening and Co, ltd, promise —“Practical 
1 ruit Culture ” by J Whitehead , “ Practical Glass 

< uhurt ’ by J C heul , and “ Home Pets," by H 
(_ onipion 

the list of Messrs Charles- Griffin and Co, Lid, 
miludts — * The Design and Construction of Ships” by 
Prof J IT Biles i vols illustrated, 41 The Problem of 
[light ’ by H Chatlrv, illustrated* “Practical Catoula 
tions (or Engineers,’ by t hi arard and H A Golding, 
illustrUnd * Shaft Sinking in Difhtult Cuses ” by J 
Ktrnifr translated from ihe German by J W Brough, 
^llustriPd 1 1 he Analvsis of Materials used in the 

l euther Industry,” by S R 1 rotman, illustrated “Soil 
Bacteria” b> Dr J Clark, illustrated, “ Generfcl 

houndrv Practrce a Practic tl Handbook f Of Iron, Steel 
and Hr iss founders, Metallurgists and Students of 
Mitalluigv ’ b\ A McWilham and P Longmuir, illus- 
trated Physieo-cheniu il Inblts for the Use of Analysis, 
Phvsuists Chuniul Manuluriurera, and Scientific 
( hum ts/ vol i , 41 Chemical Engineering Physical 

(htnustrv ” vol u “ ( brumal Physics, Pure and 

Andytud Chemi-urv /’ bv J C astell-Fvans a vols , 

Mu1il.iI Ftiucs ” bv Dr R Saundby , nnd new editions 
of * \ Manual of Dvung, for the Use of Practical Dyers 
Manufacturer*, StudrnU and all Interested in the Art of 
Dv^mg ’ bv Dr b lvnecht, C Rawson and Dr R 

I ot \v( ntlul 2 vols 4 Principles and Practice of Brew- 

ing for the Lae of Students and Prtcticol Men,” bv 
\\ | Svkts, revised by A R ling illustrited 44 The 

Work of the Digestive Glands,” by Trof Pavlov, trans 
lord into hnglish bv Dr W H Thompson, illustrated 

Mr W Hortf matin s list contains — ‘A Handbook of 
Metahohsin ” bv Prof C von Noordcn, English transit 
tion r*dttpd by Dr I \V Hall 3 vols , ‘The Nutrition 
of M m b\ Piof R H Chittenden, illustrated , “ Tht* 
Wtrldx Historv i Survey of Man’s Record,” edited by 

Dr R 1 Helmolt vol v , 44 Eastern Furope ’ 

4 Eclipse nid O heitv * by I A Cook, Illustrated and 

4 W ild I 1< vw rs of thi Butifih Isles, ” written by H I 
Ad uris illusti Ut d 

Messrs 1 1* drier and Stoughton promise Biam and 
Pirwmihu or (he Phv steal Relations of the Brain to the 
Mind ' l*v Dt \V II Thomson, Illustrated, and 44 The 
Book of 1 he Opi n Air,” by F Thomas, twelve monthly 
purls, illustrated 

I he nst of Mi ssrs Hutchinson and Co contain* — 
44 Extirct Birds * by th< Hon W Rothschild, illustrated 
4i The World’s Peoples, ’ bv Dr A H Keane, illustrated , 
“ Wildest Africa, ’ bv C G Shillings translated by 

F Whyte, a vols , illustrated, “Nearest the Pole,” b> 
Commander R h, P<arv illustrated, and Maori and 
PoKpesipn,” by J ft Brown 

Messrs P b King and Son direct attention to — 44 The 
Infftirr ihe Parent, > and the State a Social Study and 
RbvifW,” by ij- L Heath and 44 Central Poor-law Con- 
ference, of the Proceedings of the Central 

Po<y 4 #tr Cwtfcrcnie held on [ebruary iq And to at the 
Guildhall London ” r 4 Poor-law Conferences, 1906-7, 
AtWHUt Volume containing th^ Reports of th* Proceedings 
Of thf Central and District Conferences held from May, 
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1906, to lebruai^y, 1907. with tb^ ^ Report M 
Committee ^ « 

Mr John Lane’s list contain* -^- f4 Orol 0 Ma^Aj^ AUd 
Other OdditKs r ” r by F Fkm, . ^*^^4 v 1 

Paralysis,” by Dr J S Collier; ” Tivc Po»t-<tK«terti 
Handbook,” by Dr C R Box, M Minor Op^o^ f J>y 
E M Corner , Book of Rock Wntnr wC 

C Thonger , “ The Sook of the C^ftanthWhOlt% by 
P S 1 oil will , “The Book of Fry>t BotfHtoAw ^ 
Bradley ivpd M Crooke , and a new eduioo of . “ The Tree 
Book,” by M iL Jarvis v 

Messrs Crosby Lockwood and .Son ^[Ive notice' of w 
“ Modern Amprican Lathe Fractice/ V by O B 
illustrated < 4 Graphical Handbook for Reinforced Cod- 

irete Design,” by J Hawkexworth, With fcn ApfWdkc 
containing the requlremdttts of th#^ Building Code of New 
York Cit^ m regard to reinforced concrete, ttfufrtrated , 
44 Ihe Construction of Dynamo* (Alternating und Dipett 
Current), a lext-boek for Students, En gineer-cop strut tot#, 
and Eleclnuans-in-charge,” by T Sewell, illustrated, 

* A Handbook of Wireless Telegraphy it« Theory and 
Practice, for the Use of Electrical Engineer®, Students, 
and Operators,” by Dr J Frskine-Murrav, iftnstrAted „ 
44 The twentieth Centm y Book of Re<dt>c$, Formulas, and 
Processes containing nearly to, 000 Selected Sraenttfic, 
Chemical rcchnicul. and Household Rdftpe*. Fottnulas 
and Processes, for Use in the I ftboratoryjgtho Office the 
Workshcn> and the Home,” edited by D Hiscox, 
illustrated, and mw editions of 44 Mechanical Engineer’* 
Fockit-book of Tables, formula;. Rules, and Data, u 
Handy Book of Reference for Daily Use in Engineering 
Practice,” by the late D K Clark, revised by H H P 
Powles , and 44 A Handy book for Brewers, being a Prac- 
tical Guide to the Art of Brewing and of Malting,” by 
(i F UVight, illustrated 

Messrs I oitgmans and Co * \ announcements include — 
44 Design in Nature, illustrated by bpiral ahd othr r 
Arrangements m the Inorganic md Organic Kmgdortis 
as exemplified m Matter, Forie, I ife Growth Rhythms 
&c , espedallv in Crv slats Plants, and Animals ” n> Dr 
J B Pettigrew, V B S , illustrated , 44 Nature Round the 
House, a >nnple Natural History for Small Students,” 
by P \V1K0n, illustrated, “Hydraulics,” by Prof S 
Dunkfrley, 2 vols 4J Electro phvsiology of Plants,” by, 
Prof J C Bose, rllustrabd , “Investigation on the 
Theory of thi Photographu Process,” bv Dr* S F 
Sheppard and C I* K Mees , “The Teaching of Mftthe- 
maiics m the Elementarv and the Secondary School,” bv 
Dr J \\ A Young, and “ Systematic Researches in 
Thermo-chenustrv Numerical and Theoretical Results,” 
bv J Thomv n, translated by K A Burke 

In the list of Messrs Macmillan and Co , ltd, ar* to 
b^ found — “ Inflammation,” by Prof J G Adaihl, 
IRS, 4 Mining I able* ’ by Hatch and Valentine * 
44 Geometry Paper*, ” by R Deakin , 44 Steam and Other 
hngines,” by J Duncan, and new .adltionfr of 44 Modern 
V iew«t of Llectriutv,” by Sir Oliver lodge, Y RS 
Hunter’s Wnoderings^ in Africa," by F SdoiJtat ^nd 
44 W oolwuh M ithemutu af Paper*,” edited by K J 
Brcoksmith 

Mr Flkin Mathews direct* attention to -*- 4r The Days 
of a A eai a NwrurMist'* note* from January 1 to 
December 31 ‘the Harvest of a Quiet Eye,’ ” 

Mr Murray* includes Lite and Adventure* ^f 
Captain Cook, R N , the Gregi ClrcumncHgator ed the 
World,” bv A Kitson, Illustrated , P Cretan Excavation* 
and their Beirmg on EaHv Hurtoty,” by TfVof R M 
Burrows 44 Heredity/’ by Frof J A k Thomson > 44 Recent 
Dfvdopment in Biological by -\V B Hardy 

s t “ A Primer of Psychology/* by L* Brudcenbury' , 
“ Notes on the Teaching of Elementary Cht?mi!i$ry, With 
a Sequence of Experiment* on Air iKhd Combu*tid^. n tor 
j B Rus^K (teacherV edj&ian)* 1 

Messrs A Owen nhd ^o announce — ” Th* Moon in 
Mixlem Astronomy/' by P^ EaUth, ' v 

Messrs George PMjBo And Son^ Ltck, Witf ( jrubtiah 
u A New Phywcal Geography for Intermediate and 
Secondary Schools” by R O, William*, dad “Builder* 
6f the Body,” by E Mites » ^ , 

Sir Isaac Pitman and Sons, Lhl T , glve^AOtlc* 
edihon* of “Great Asf ropomera; ” ”tn Stalrty Realm*/' 
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^ &rgh Heaven*/* three work# by* Sir R S 
B 5 $wiLJL 3 , j *J Astronomy f6r EveiTbody/' % Prpf S 
an introduction by Sir R S Ball, “ By 
to&fifr ahdv Sky* the Record of a Balloonist, 0 by Rev 
I, 3 K jWedo', 0 Minute MfarveU of Nature/* by L J 
rid “ Peepe Into Nature's Way*,” by J J 

O P, Putnam's Son*' ll«t centals — “ Thtv 
F*«5f/ at) Ethnographical and TUatonbfcl Outline, with 
Pwifptlve Notee, ptrmned a# n Teat-book for the Use of 
2o8ege Lecturer rand Directors of Home-reading Clubs/ 1 
tn/jSr E L, Parsons, “Hunting Big Game*^ith Gun 
myd: "fyHh Kodak how Wild AnlroaU Lopk and Live In 
thief* Jjauhtt, from Personal Experiences in the United 
SttMftft, Dorn in km of Canada, and Old Mexico/ 1 by W S 
Fhonwe, Illustrated; “ On the Great Amerrcan Plateau, 
Wanderings among Canyons and Buttes in the Land of 
the CHflf DWeller, and the Indian of To-day/’ by T M 
Pr Uddqn, Illustrated , “ Diagnosis of Organic Nervous 
Diseases/* by Dr C A. Herter, revised by Dr L P 
Clark, Illustrated, “The Sporting Rifie,” by W Wmans 
U us t rated j “Scientific Sanction Tor the Use of Alcohol/' 
>y jDr* J Starke ; “ The Muscle* of the Eye," by Dr L 
Howe, 2 vol* f 14 Philosophical Problems in the Light of 
Vital Organisation/ 1 by E Montgomery < and a new 
edition of 44 A Manual of Prescription Writing, with a 
Pull Explanation of the Methods of Correctly Writing 
Prescriptions, and Rules for avoiding Incompatibilities and 
for Combining Medicines,” by Dr M D Mann 
Messrs Alston River#, Ltd , promise — Ten Year* of 
Locomotive Progress, with an Introduction upon Modern 
Railway Policy and Practice," by G Montagu 
Messrs* $cott, Greenwood and Son give notice of — 

1 Industrial Alcohol, a Practical Manual on the Produc- 
tion and Use of Alcohol for Industrial Purposes,” by J G 
McIntosh, 44 Modern Flax, Hemp, and Jute Spinning,” 
by H. R Carter , 44 Celluloid, the Raw Material, Manu- 
facture, and Uses/' by Dr F Bbckmann , 44 Paper Test- 
ing/' by Dr H P Stevens, 44 The Preparation of Paper 
for Special Purposes/' by I E Artd^s , “ Pottery Decor- 
ating/’ by R. Hainbach , “Grammar of Textile Design,” 
by H> Nisbet , and new editions of 44 The Practical Com- 
pounding of Oils, Hallow, and Grease for Lubrication”, 
“A Manual of Agricultural Chemistry/' by H Ingle, 
“Cotton Spinning, far Honours Students,” by T 
Thornley, “ Workshop Wrinkles,” by W N Brown, 
44 Recipes for Flint-glass Making ” 

Messrs Smith, Elder and Co give notice of — 44 Animal 
Life/’ by Dr F» W Gqmble, illustrated, and 44 The South 
Polar Times/ 1 reproduced in facsimile, the periodical 
brought out by the officers of the National Antarctic Ex- 
Hfcditlon on board the Discovery during the Antarctic 
of 190a and 1903, illustrated 
TkJtH, Swan Sonnenschein and Co , Ltd , direct atten- 
tion*^ -ir 1 How to Study Geology,” by E Evans, and a 
new edition of “ Life by the Sea-shore, an Introduction to 
Natural History,” bv Dr M Newbigin 
Messrs E and F N, Spon, Ltd , announce — “ The 
Smith and Forgeman’s Handbook of Practical Smithing 
and Forging/' by T Moore, 44 Fnghsb Weights, and their 
Equivalents in Kilogrammes/* by F \Y A Logan, 44 The 
Stoker’s Catechism,” bv W J Connor 44 A Treatise on 
the Grouping of Electric Cells,” by W F Dunton 44 Ex- 
perimenting with Induction Cod*/’ by H S Norric , 
“ Mechanical Draft, a Practical Handbook for Engineers 
and Draftsman/’ by J H Kenealv , “Types and Details 
Of Bridge Construction/’ bv F U Skinner, part it , 
“Plate Girder*”, “Design* for Small Dynamo* and 
Motors/’ hyc P Poole , and new editions of 41 A Treatise 
on Surveying/’ compiled bv R E Middleton, O Chad- 
wick, and J Du T Bogle, part 11 and “ The Manage- 
ment of Electrical Machinery/’ bv F B Crocker and Dr 
S« Sf Wfreeler 

Mr E)dfefyd Stanford announce# — Vol \ of “ Austral* 
mm/! In Stanford’s 44 Compendium of Geography and 
Travel/’ by Pr6(f J, W Gregory, FRS illustrated 
Mr Elliot Stock promise* — 44 Natural History of the 
British Butterffii#/' by J, W Tutt, vol 1 , Illustrated 
The ' Univaysitv Tutofrigl Press, Ltd , tyill issue — 
0 Flam Wpiotfy/* by Dr F* Cavej*, imd a new edition 
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of 44 Physiography/' by Drk R W Stewart and W 
Briggs, 

Mr Fisher Unwin’s list contains **-“ WbodUnder# and 
Field FoHt,” by J Watson, 44 The Birds of Middlesex/’ 
by J* E* Hurting, illustrated , “ lhe Psychology and Train- 
ing of the Horse,” by Count E M Ceiarefcco , “The 
Principles and Practice of X^Ray Diagnosis and Therapy/' 
by Dr J Rwdis-Jicinsky, With the collaboration of C H 
Treadwell and Dr J Hoffman, illustrated , and “ The 
Hor^, a Pictorial Guld% to its Anatomy,” no drawings 
(reproduced by photolithography) by H Dittrich, with 
explanatory note* by Profs Fllenberger and Baum 

Messrs Watts and Co announce — 41 Art Essay Outline 
of F volution,” by D Hird 

The following are Messrs Whittaker and Cot/s 
announcements — “Modern Practhe of Coal Mining ” bv 
D Bums and G L Kerr, 41 Armature Construction,” by 
H M Hobart and A G Ellis, 44 Electricity in Mining,” 
by P R Allen, “ hlectnc lamps and Photometry/' by 
L Gaster , 44 Motor-car Construction/’ by T Gray, “The 
Care of Motor Cars,” by f Gray, and “ An Advanced 
Te\t-book of Steam, Gas, and Ofl Engines/* by J W 
Hayward 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oword — The masur ind fellows of University College 
have established a 44 Radcliffe -prize ” for the eneouragt- 
m<nt of research in medual srienre , it will be awarded 
evirv second year alternately with the Rolleslon prize Its 
value i* $0/ , and it is open to all graduates who have not 
excitded twelve years from the date of passing the last 
examination for the degree of Bachelor of Arts and are 
not Radcliffe fellows at the date of application Candi- 
dates must s£nd m their memoirs to the sctutar) to the 
boaids of faculties on or befort June 1 

Cambxidc^ —The Master of Trinity Hall his consented 
to ait, nhd will be formally appointed to act as deputy 
for the Vice-Chancellor for the period from March 22 to 
Afpril 24, when the Vice-Chancellor will be ibsent in 
America representing the University at the opening of 
the Carnegie Institute 

The subject selected for the Adams prize in 1908 is 
“T he Radiation from Electric S\ stems or Ions in acceler- 
ated Motion and the McrhAnnal Reactions on their 
Motion which arise from it ” The prize 1* open to the 
competition of all persons who, have at any time been 
adinr^d t<* a degree in this University The essays must 
be sent in to the Vice-Chancellor on or before December 
10 1908, prtvately The successful candidate will receive 
about 22^ 

\ university lecturer in pathology will shortly be 
appointed The stipend is 100/ per annum Candidates 
aw requested to send their names and testimonials to the 
Vice Chancellor on or before April 19 

The next combined examination for sixty-six entrance 
scholarships md various exhibitions at Pembroke, 
GonviUe and Catus, King's Jesus, Christ’*, St John’s, 
and Emmanuel Colleges will be held on December 3 
and following days M ithematics and natural scienics 
will be the subjects of examination at all the abovt- 
mentioned colleges A candidate for a scholarship or 
exhibition at any of the seven colleges must not be more 
than nineteen years of age on October 1, 1907 Torms 
of application for admission to the examination at the re 
apechve colleges, and further information respecting the 
scholarships may be obtained as follows — Pembroke 
College, Mr W S Hadley r Gonvllle and Caius College 
the Master, King’s College, Mjr W H Macaulav , Jesus 
College Mr \ Gray* Christ 4 # College, Rev J W Cart 
mell, St John’s CoITbge, Dt J, R Tanner, hmmanuel 
College, the Master 

Dr H T Bahwss, assistant profeasor of phvsjcs in 
McGiU University, Montreal, haa been appointed profesaor 
of expermierft-d physic# irt succession to Prof V Ruther 
ford, F R S 
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[in feiKlh innu d shidr nts’^soinic of thr Sir John toss 
tectum d InstiUiti will be he Id on Saturday March ift 
The piogrimme includes Xf>ecuil demonstrations and short 
oldnsMs on Mtenlific subjects in the laboratories and 
workshops of ( lif institute 

On Apnt it (h< University of Glasgow will confer the 
honor irv dcgrei of Doctor of Laws upon Sir George Watt 
lulhoi of the ‘ Dictionary of the Economic Products of 
ludn ' Prof h Boutroux Baris Prof ] Norm in 
t oil it i R S Prof U Dim, Pisa , Prof ] H Poincare' 
P iris Prof John (1 Me Kendrick h Rs r end Print ipnl 
D Mhc fibster 

I mi- estimated r xpenditure on edut itmn science and 
1 1 1 for the year ending Mirth {i 1908, is given in tht 
( ivil Serurt Fsiini ttes, ruenlly issued us 17, 40s, -*) 7 ^ 
whuh is u net imn ise of 3109^5/ uj>on the grants made 
in the fisc il vcti just ending J hi following extracts 
show how some of tin estimates compare with the grants 
nndc in the prt tiding year — 



1907 8 

fomraml with 1906-7 

Buird of 1 duration 

l 

'3.5Q3 (M6 

Increase 

6 

2^4,04(1 

Decrease 

British Mum uni 

171,04! 

1 044 

— 

Siuiitific Investigal ic>n, 

o4 479 



3« l 7 1 

-Universities and ( ol 
leges Lie it Brit un 

1 n d Intermediate 

1 dui at ion Wait s 

201,400 

1 000 


Public bdurition (Scot 
iind) 

2,032 S^4 

S'> 426 

__ 

Publn I ducution (In - 
bind) 

l 40S 4(0 

is M7 

.. .. 

Oin < n s ( ollt ges (Ire 
land) 

4,700 


ibi 


11 r apparent ikunw m tht tMimak undi r surn^fle in 
\<stigdticin is explained by the fail that in 190M-7 tlie grant 
to thf N ition il Physical laboratory for new buddings and 
etpnpmint was 10,000/ mstt td of tin s°ool to be granted 
to tin I ibor itorv in 1907-8 

I tit executive committee has xubmUU d to th liustets 
of thf ( arn< gu trust for the universities ot Siothnd its 
sixth annual icport whnh is (oncermd with tin idinmis 
ti it inn »>t the trust during the >enr 190b t nch r the 
scheme of allocation for five vtnrs of en inninl grint of 
40000/ among the four Scottish universities which b< - 
< mu opciUtvt on J inu trv 1 190^ sums of 47 *>0/ wire 

limned tnd paid during 190O J Ik gr ints for librarv 
purjHisis and foi provisional assistant t in ti iching 
arm unhi) for the oar to hpK> / lor buddings end per 
maiunl equipment the glints for u>o() uadud 201X9/ 
P tv mints tow irds 0 idling endowments to the « xli nt of 
4700/ wire midt ind tin n is undi r this hr id an un 

ixpmdid lulinie of 2 <5 j ja/ t ndi r the sc hi mi of t ndovv 

incut of post gi adu df stud\ md rest ire h ippoinl mints 
wire mule to si w nt»en fellowships md Jo tinrtv siyiii 
v hoi irslnps Lruils ut carving amounts wire in lddition 
pud to forte ipplu mts 1 he total ixpenditurr undi r this 
clu in w is 0 om/ dunng 190b md it is ishmiud th it 

dui mg 1907 hob 4/ wdl hi '.pint 1 hi ixpeiuliluri upon 

I be Ro\ d (ollcgi of Physic 1 ins I thor itorv dining thf 
yeai was so fir as die rrust is commit d ^4/ — this 
imount hung mdipindcnt of the capital invested in taking 
ov r thr pro|»eri) of tin l ibor itorv buddings Tht report 
dnei is it ti nt ion to nm<bfi< mons m thi sdu me of pav 
Mint of d iss fees idnpjc d l^t \ { tr 1>\ 1 hi committee 
th< first limited plenum ot [< c s of futther d isses to thosi 
beneficiaries who hid pissed thru- gndmtion f x unm itions 
up to dale tnd the timid motldu tuon limited picrmnt of 
hex of advanced classes to ihnsc who hid proved their 
ability to profit hy such d issrs A striking diminution 
in (lie number of ben» fit 1 tries and in < xpenditure upon class 
fees fol|owid the adoption of this mod fu itions 1 he 
rejKtrt r* jirovided with iximsive lppmdurs which supply 
dr tilled information concerning tht minurous ad ivities of 
Ihe trust 
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SOCIETIES AND ACADEMIES. 

London 

Royal 8opiety, December n, 1906 — 41 The V|Iqe|t/or 
the Negahvi Ions in blames ' By Ernest OPfj (Tqm- 
municatH by Prof H A Wilcox* F R S 

The experiments described in this paper ' may he 
garde d as a continuation of the Investigations of the 
properties of 10ns in flames carried out by Prof H A 
Wilson in this country and bv Marx and Moreau on the 
Continent * 

the determinations of the velocity of the negative Ions 
previously made had led to the conclusion that the ions 
were of the naLure of corpuscles loaded With electrically 
neutral molecules The present series of experiments shows 
that this is not the case, but that the ions are probably 
free dec irons 

1 he first part of the paper give* an account of expert 
ments made with platinum disc electrodes immersed in a 
flame obtained by "burning the gas from a large Bunwn 
burner at a row of holes in a quartz tube ^quartz for 
insulation) It is shown that tnc conductivity of the 
flame is unaffected by putting salt on the electrodes, 
although the turrint is incitasrd from 73x10*'* to 
261 X io~* ampere a result which enable^ the gradient to 
be determined from the current 

The value of the condui tiv itv obtained *"hnd the number 
of ion', per c c deduied from experijjm uts^y Prof Wilson 
md tfe author (Phil Mag , April, 1906) enable an approxi- 
mate value to bi found for the velocity of the negative 
ions m an dtciric held The velocity so obtained, 
8000 cm per si cond for an intensitv of out volt per cm 
was of a different older from those previouslv obtained 
( 1 oqo cm p^r sec ) 

The latter had bun found on ihe ixsumphon that for 
small poti nli d dtfffi dices betwei n pi it mum electrodes the 
gradient in the flam* was uniform fiom electrode to elec- 
trode the verj close w iv in which Ohm’s law was followed 
fdr small ippiicd F M F \ serving is i foundation for the 
ixsumphon 1 hi intJsurrnrw nt of the gradient fot; applied 
l M F V of the order of on< volt across ^ un is com- 
plnnted by the variation'* in tlie potential t ikf n up by n 
platinum wire m the fl um due lo changes in the tempera 
tun ind ionisation l h* si changes are large computed 
with the quintities to bi mi isuri d and ordm irv methods 
of deducing corn chons leave jHissiblt errors of tht same 
ordti as the corrected quinut) To avoid this difficulty 
a sp» 1 1 il irrmgoimnt was adopted m which by using 1 
ihcrmoecupb us (\plom, the utuil viriatlons due to the 
applied I Ml *s wtr< xi par Med from the incidental vjri- 
itions in tht flamt It wus found in this Wav that the 
fill of potr mini consisted of t npid drop at the electrodes 
at the negative dtiirode for the free flame and at tht 
positive when sill w is \ iporisrd beneath the kathode 
t< g< th< r with 4 uniform gradient in the body of the flamt 

Du results so obt uned gave the gradient neccssiry to 
drive the 10ns of « ilt v ipour from the kathode to the 
nnode while they travelled upwards with the stream of 

gas 

If v is I hr upwud velocity of the fl mie gnseft h the 
htighi of the fhctrodcs d the dtxlimr between them mid 
v th* distant e th salt vui>our extends from the kathode 
thi vtlocitv It of the negative ions for unit deciric field 
is given l>\ h X/d x =^v/h where X is the gradient found 
is above The velocitv v of the flame gases vv^s fpund 
hy photogi uphing the images of bright particles in the 
fl mu formed bv reflection it a plane mirror attached to 
an f let trie ullv -driven tuning-fork 

file v ilu< found for the velocitv of the negative Ions 
for a gi uhent of oni volt per cm was found to be 
1 2 qoo cm pt r seu 

ihe vilocitv of a corpuscle of mass m and charge 6 In 
an elec tin field of intensity X Is Xc\/«iu, where X W th* 
mean free path and « the mean velocity of agitation of 
the corpuscles Taking for e/tn, A, m the values to T , 
TXio- 4 2 42 x to 1 respet lively, we get for A field of ope 
volt per cm i value 13,000 cm per sec nearly a result Ip 
close agm merit with the value for the velocitv of the 
Irnx found experimentally fl appears therefore thit the 
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4i«g<flfive ion* in. flanr^* ar« free electrons, and not atoms 
or corpuscle* 

fettilU, suggesting A .field for further invest!- 
gfttitm,, Wero foitnd for the gradient when salt was 
vaporised beneath both eJectrodew 


xy 24 — 11 On a New Iron Carbonyl and on the' 
Aotioif of Light and Heat on the Iron Carbonyls ” By 
Sir Jaxhes Dswar, I 1 R S , and Dr H O Jenn. 

Tha “paper contains an account of the extension of the 
experiments, previously described, on the action of light 
on the hquid Iron pentacmbonyl and on the action of 
heat on the resulting solid compound, diferrononacarbonyl 
In the course of the experiment*, new and interesting 
•observations were made, apd q new compound of iron and 
carbon v mono*ide discovered 

The action of light On iron pentacarbonyl alone or in 
solution results in the ’formation of te 3 (CO), and carbon 
monoxide, except in two cases, (1) when the solvent is 
•mckcl carbonyl, and (2) when the temperature 1$ above 
&(? C 

The absence of any action due to light above 56° C 
ha* been confirmed by using tubes fitted with a small 
manometer, which showed no change of pressure when 
no solid was, deposited, and showed that the deposition of 
aoltd was a delicate test for any action 

At 35* C solid was deposited, and pressure developed 
in five mmutes m suntight 

At 45 0 C to 50° C solid was deposited, and pressure 
developed in thirty minute! in ahnlight 

At 56° C no solid was deposited, ind no pressure 
•developed m five to twelve hours in sunlight 

The Velocity of the reaction was measured, and it was 
found to be a reaction of the “ first order **► The rate of 
•decomposition was compared with the rate of the reaction 
between ferric chloride and oxalic acid, which was in- 


vestigated bv Lemoine, it was found that iron carbonyl 
was shghth more sensitive to light than the mixture used 
by Lemome 

The rate of the reverse action of carbon monoxide on 
the solid, which takes place in tips dark was also 
pleasured, and was found to be verv small at the ordinary 
temperature, but to have a fairly normal temperature 
coefficient , the velocity was approximate^ trebled for an 
Increase of io° C 

Thus a reasonable explanation of the absence of any 
action of light above 56 0 0 can be suggested If the 
direct action Induced by tight has a very small tempera- 
ture coefficient, as the reaction investigated by I emoine 
ban, the reverse action being about 240 times as rapid at 
56° ( as $t 16° C would easily prevent the accumula- 
tion of appreciable quantities of the products of the de- 
composition 

Tne Action of heat on diferrononacarbonyl alone has 
boon shown to produce a decomposition represented by 
the equation 2Fe a (CO) 9 *®3Fe(CO) s + Ft? + 3CO, When the 
solid wqs heatgd in the presancr of hydrocarbons ether 
tromobenzene, or iron ptjntacarboml however, gtecn solu- 
tions were obtained, ironrpontacarbonyl was produced, but 
•no gas was evolved , if alcohol, pyridine, acetone, or 
acetonitrile was the liquid used, red solutions were 
•obtained, but no ga- wa* evotved with nickel carbonvl 
as Solvent, gas was evohe<J and Iron deposited From the 
green solutions, under suitable conditions lustrous green 
crystals were deposited , these Were found to be a new 
compound iron U tracarbonyl, r[Fe(CO),}, where t is 
large, probably about 20 

The new compound has a mpleeular volume of 84 for the 
urtit FefCO), and 'is verv stable It is not decomposed 
by hot concentrated hydrochloric acid, 1* attacked bv hot 
•concentrated sulphuric nod giving carbon monoxide and 
fitroht* sulphate, and is readily decomposed bv cold nitric 
add t 

Iron tetracarbooyl dissolve* in hvdroturbohs* other, iron 
? pehtacarbqnyl, nickel carbonvl acetone, and %tetonltnle 
to give green solutions wfcuh do not change on heating 
for a short time* and which deposit the green compound 
unchanged when evaporated out of contact with air in 
pyridine and alcohol the compound dissolves to give a 
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green solution, which changes slowly in the cold and 
rapidly on heating into a red solution 

The green solutions exhibit a characteristic absorption 
band in the yellow while the red solutions show no 

selective absorption 

Chemical Society, February ii —Prof R Mekftla, FRS, 

president, in tho chair The constitution of hydroxyq^o- 
cpmpound* W B Tuok. Several of the hydroxyazo- 

compounds were examined spectrographically and it was 
found that the absorption spectra of the p-hydroxy- 

compounds agree closely with those of their derivatives 
*1 he ethers of o-compQunds also agree with the ^-com- 

pounds, but the benzoyl derivatives are similar to beruco- 
quinonebenzoylphrny Ihvdrazone — The influence of solvents 
on the rotation of optically active compounds, part i\ , a 
new general method for studying intramolecular change 
T S PattsrMn and A MeMHlAn — Displacement of 
halogens by hydroxyl, 1 , the hydrotytic decomposition of 
hydiogen and sodium monochloroacetates by water and by 
alk'tlj, and the influence of neutral salts on the reaction 
velocities G ^ t*nt*r On the basis of the results 
obtained, the hypothesis put forward by R J Caldwell, 
that the accelerating influence of neutral salts on certain 
catdytid uctions is due to the withdrawal of water and 
consequent concentration of the reacting substances, was 
criticised It is consider* d that the effect in question is 
due to the action of the* 10ns of the salt on H' and OH' 
ions — The interaction of ammonium salts and the con- 
stituents of the soil A D Hall and t 1 Qlmlnffham 
— The reduction products of o- and p-dimethoxybenzoin 
J C- Irvin* ana Miss A M Moodl* -Constituents of 
natufal indigo, part 11 A G Mrkln Numerous Java 
indigos have been found to contain ka.mpferol The 
leuves of Indtgofera suntatrana contain a trace of what 
is probably kaempferol — The velocity of hydrolysis of 
aliphatic -amides J C Crocker — Ihe rati s of motion 
of fofmamide, acetamide, propionamide butyramide no- 
butyramide, valcramlde, capronamide with hydrochloric 
acid, ^pve been determined at from 40° to 8o° Ihe re 
actions are bimolecular, and the order of the relative 
rt activities is tho same for each temperature A relation 
between the reaetivitv of the amides at constant tempera- 
ture and the strength of the coi responding organic adds 
was indicated — The rusting of iron W R Dunttan 
In order to explain the fact that the rusting of iron can 
take place in the absence of carbon 11 and and that ontv 
iron, oxygen, and liquid water '-are necessary, the work- 
ing hypothesis was suggested that the formation of 
hydrogen peroxide is concerned in the change, rusting 
being prevented by those substances which arc capable 
of di composing the peroxide (Trans Chi m Sm , 1905 
Iwxvii , 1548) The results of fuither experiments carried 
out by the author show that iron ttista freely m 
the absence of carbonic and, provided that iron, 
oxygen, and liquid water art brought together — Contri- 
butions to the chemistry of tin rare earths, part li 
M K«po»lto* The methods of Muthmann and Bdhm and 
Puttmson and Clarke for the preparation of ceria have 
been found to give a fairly pure product Lanthana and 
old didymla can be separated bv fractional crystallisation 
of the oxalates from strong nitric acid Lanthana is best 
obtained by fractional crystallisation of the double 
ammonium nitrates After one hundred and, ten fraction 
ations, ^lanthana praseodvmia, and neodymia were 
obtained in a state of considerable purity — Derivatives of 
multivalent iodine, part in , action of heat on todabenzene 
die hlaride and on the m and 6-nItro- an^ p-ehloro- 
drrivatives W Caldwell and F A W*m*r —The 
organic phosphorus impound formed by yiast-juue from 
soluble phosphdtes Preliminary notice W J Youn* 
A lead salt of the compound was prepared from the 
fermentation mixture by first removing anv fret phosph Ur 
bv magnesium nitrate, and then adding lead nitrate 
Analyses of two preparations, m \vhnh the cubon 
hvdrogen lead and phosphorus were determined give 
the empirical formula C,H s C\PPb From » solution of 
this the free acid can be obtained which reduos I c filing's 
solution, gives Mohlisch's a-naphihol reaction 1*. dightlv 
dextrorotatory, and eftn be titrated with alkali- -Fxpcn 
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merits on the synthesis of the terpenes, part x , synthesrs 
of carvestrene ind its derivatives W H Parkin, jun , 
and Cj Tfttttrtali Continuing their work on the .syn- 
thesis of carvestrene, the authors have prepared m-cinaol 
by the iction of magnesium methyl iodide on ethyl cyclo- 
hcxanone-3-c irboxylic aud, and the cts- and trant - modifi- 
cations of fn mtnlhane-i 8-<Uoi liave also been obtained 
Zoological Society, February 19 —Sir Edmund G Loder, 
Bart , vice-president, In the chair — Remains of a bear 
from the superficial deposits of a cavern In the mountains 
of Corsica, where bears, though now extinct, were formerly 
numerous, at least up to the sixteenth century Dr C I 
horsy th Major Despite the fact that no truly fossil bears 
were as yet known from Corsica, Dr Torsytn Major con- 
sidered the Corsican bear to have been autochthonous, 
whilst in hi« opinion the recent mammals of Corsica (and 
Sardinia) had been, almost without exception, Introduced 
by human agency In any case, they could not be adduced 
as proofs of a recent connection of those islands with 
either of the neighbouring continents — English domestic 
cats R I Pooook. 1 he author urged that the surest 
basis for their classification and the most satisfactory due 
to their descent was furnished by the two distinct patterns 
found in so-called tabby tats In one type the pattern 
consisted of narrow vertical stripes , in the other of longi- 
tudinal or obliquely longitudinal stripes which, on the 
sides of the body, tended 10 assume a spiral or subcircular 
arrangement characteristic of the ** blotched '* tabby This 
distinction was long ago pointed out by Blyth One or 
the other of these types was to be found in cats of almost 
all breeds, whether " Persian , ** lt short-haired, ” or 

“ Manx ” There appeared to be no intermediate sfuges 
between the two The cats of the ** striped M type were 
no doubt descended from the European wild cat and the 
North African wild cat , but the origin ot cats exhibiting 
the “ blotched *' pattern appeared to be unknown It 
was tn the cat of the latter kmd that Lmna_us gave the 
name catus, which was therefore no longer available for 
the European wild cat , this cat, therefore, must take the 
name svlvestrts — Report on the deaths that occurred 
among the mammals and birds in the society’s menagerie 
during 1906 Dr C G ••llffmann 356 Mammals and 
2R3 birds were submitted to post-mortem examination, and 
the results showed that (1) tuberculosis occurring in 
birds in the gardens was usually due to infection by the 
gut (2) the hearts of rheas, cassowaries, ostriches, and 
some of the larger storks jkept in the gardens were often 
extremelv flabby, and death in these birds was in n large 
number of cases duo to cardiac failure (3) now growths 
wert rare both in mammals and in birds, but one case 
of carcinoma arising in the kidney, and occurring in a 
Chilian pintail ( Dajila s pmieauda), had boon observed, as 
well as two instances of benign new growths occurring jn 
bnxK not inmites of the gardens — A peculiarly abnormal 
specimen of the turbot J T Ounnlnfhom. Thp speci- 
men wis captured near Padstow, on the north coast of 
Cornwall It was a young fish, measuring only 44 cm 
in length and a normal specimen of slightly smaller size, 
taken at the same time was completely metamorphosed 
to the asunmetrica! condition of the adult In the 
abnormal specimen the right side was almost entirely 
destitute of colour as in the normal condition but both 
eyes were on this white side instead of being on the left 
side, as in normal turbot On the left side pigment was 
present over the whole surface except the head and the 
anterior part of the base of the dorsal fin whiih were 
white* Thi fish was kept alive in captivity for two 
months arid was observed to lie alwavs with its eyes 
uppermost so that the upper side wa> white and the tower 
side coloured — Ideas on the origin of flight Dr Baron I 
Ndpoto. The author stated that from the mechanical 
point of view a patagium and a set of flight-feathers were 
different organs He pointed out the osteologlcal analogies 
between bats and pterosaurs, on the one hand, and between 
bird* and dinosaurs on the other He suggested that bats 
and, (fterosaur* hatfc arisen from leaping arboreal forms, 
whilst birds hatf come from a terrestrial, cursorial stock 
-p-The azygos vein* tn the Mammalia F E Btddard 
Royal Microscopical Society 1 -ebrusry 20 —Lord 
Aveburv, FRS president, m the chair — An early 
criticism of the M>be theory J \\ Qordon This was 
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a reply to a paper by Mr Conrady with the same title, 
read before the society on October 17, 2906* At the con* 
elusion of his paper Mr Qordon exhibited on the screen 
some photographs of the spectrum produced by the fine 
ruling of an Abbe diffraction plate ^Some Tard!£f&da 
from the Sikkim Himalaya James Murrmy.— Some 
Rhizopods from the Sikkim Himalaya Dr Eugene 

Panard, — An incident infant Ufa Major A 

thick living arch of travelling ants Was seen by Major 
Sampson, now jn Southern Nigeria, across a Spnny road, 
and in the centre hundred* of pnptc being carried along 
m the shade thus caused This is remarkable, because 
the African ant, us a rule, dbllkes the sun 
Physical Society, February 22 — Fio» 1 Perry, 
president, in the chair — -Transformer Indicator diagrams 
Prof T R Lyi«* The term “ transformer Indicator 
diagram ” ha* been applied by Prof Fleming to any series 
of periodic curves which give the forms, relative phase 
positions, and magnitudes of the waves of current and 
EMF on both the primary and secondary sides of a 
transformer when working Such diagrams hgve been 
obtained by many investigators m different ways, but by 
none of the methods hitherto used has it been possible 
to determine directly and independently either the wave 
of magnetic flux F in the core* or the wav* pf magne- 
tising-current turns usually represented by>the vector sum 
f n 3 C a It is shown in the papei that the integral 

j'(n l C l +n 2 CJdF for one cycle is equal to the total iron 

loss per cycle, and the achrantagc of being able to deter- 
mine both UjCj + tijC, and E directly and accurately is 
apparent Bv means of the wave tracer designed by the 
author, not onlv can the EMF and current waves be 
accurately determined, but also the wave of magnetic flux 
pulsating in the core pf the transformer, and in addition 
the magnetising current wave, »,C, + n 3 C,, can be obtained 
with the same accuracy as any of the other quantities ■— 
Ionisation of gases by a particles of radium Prof BragHt 
The present paper contains an account of further progress 
in the work of determining the relative amounts of Ionisa- 
tion produced by the a particle of RaC in different gases- 
and vapours The view is discussed that the ionisation 
(1) is connected with the expenditure of energy (e) of the- 
a particle by the expression St/9%^kf(v), where k is » 
tonstant for each gas which may be termed the specific 
ionisation in terms of air as unity, the determination of 
which for various gases has been attempted In the present 
paper, and f(v) is a function of the velocity of the o 
particle onlv It is established that the total number of 
ions produced by the a particles of RaC varies with the- 
nature of the gas, and is for most compound gases and 
vapours examined about one-lhird greater than for air 
The conclusion is drawn that the primary action of the- 
a particle is a subatomic one The production 6f ion* 
may be considered a secondary consequence which varies 
with the energy expended the speed of the particle, and 
the nature of the molecule ionised The ?topping-pQWer 
of a gas is more nearly an additive property of the atom* 
in the molecule than anv other property except mass, and 
this is an effect quite apart from the proportionality of 
stopping-power tn the square root of the atomic weight 
for atomic weights below 30 the stopping-pqwer, divided 
bv the atomic square roots, is abnormally low an effect 
curiously similar to the ca*e of >tomlc heats 'There doe* 
not appear any evidence that the chance of an atom being 
longed is dependent upon whether it is already ionised, 
that is occasionally the molecule may lose several Ion* 
Anthropologic*! Institute, Febnwryad —Dr A C Hadron, 
F R S vice-president, in the chair — Note cm a dolmen 
called “ La Pierre Turgumse,” at Presles, Trance A* L 
Lewi*. The monument corisists of a chamber, with an- 
enhance, formed by two small stones, which originally 
supported a third. The roof Is formed of nine stones* 
The axis is between twenty pod twenty-five degrees south 
of west am! north of east The total length is about 
feet The monument appear* to have been sepulchral, 
but rites of some kind were also probably performed at It 
—The ethnology 0/ modern Egypt Dr C B Mywra* 
The measurement*, noteA, and photograph* taken in thi* 
I investigation led to the conclusions (1) that, compared 
1 with the " prehistoric ff people of 5000 bc, the modern 
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inhabitants show no sensible difference in head measure- 
ment* or in the degree of scatter of individual meajire- 
ments about their average , (a) that the modern Copts 
throughout Egypt are less negroid than the modern 
Moslem population , (3) that both the Copts and the 
Moslems in Upper Egypt are more negroid than those in 
Lower Egypt r (4) that from the anthropometric stands 
point there Is no evidence of plurality of race in modern 

Egypt- 

Ueological Society, Februmy 27 — S r Archibald Geikie, 
Sec R.S , president, in the chair — The Lower Ordovician 
succession in Scandinavia W G. rearnsidtt. The 

paper is a stratigraphjcal account of the Dictyonema 
•hales, the Ceratopyge beds, the Didymograptus shales, 

and the Qrthoceras limestone* of Sweden and southern 
Norway, and is based upon field -observations of Scandi- 
navian type-localities made by the author during the 
summer of 1906 The beds are discussed under the 

following headinga — (c) Didymograptus shales and 

OfthocerafeoJfc, ( h ) Glauconite shales and Ceratopygefefllfe, 
(a) Dictyonema and Brypgraptus shales, which ore found 
to be applicable to all the sections visited This strati- 
graphical exidence is considered in its bearing upon the 
question of the definition of the boundary between the 

Cambrian and the Ordovician systems, and the author 
follows the Scandinavian authorities in considering that, 
so long as the Dictvonema horizon is available, the 

evidence of sudden faunistir change within the series dis- 
cussed is too slight to warrant a paleontological separ- 
ation of the s\ stems at anv other horizon A comparison 
of the British Tremadoc and Arenig series with th< m 
S candinavian rocks concludes the paper and it is imin- 
tuined that the time has now arrived for British geologists 
to come mto line with their Continental brethren and to 
include the Dictyonema and the overhing Tremadoc beds 
as the lowest series of the Ordovician sjstem — l he 
occurrence of pseudomorphous pebbles of pyrites at the 
Crown Reef Mine (\\ ltwatersrand) C B Norwood 
Reference is first made to the existence of calute 
" pebbles in the Mam Reef, which Mr Julius Kuntz 
believes to be due to the rcnlacrnunt of quartz by calcite 
Pellet* of iron-bisulphide known as “ buckshot ” occur 
at the Rietfontem “A” Mine in the Buckshot Reef thtv 
exhibit radiate fibrous structure, and are probabl) of 
concretionary origin At the Crown Reef Mine a few 
** pebbles ” "bf p> rites some measuring as much ns an 
inch in hngth, occur in a narrow band of conglomerate 
at the contact of the reef with a basic dyke 
Dublin 

Royal Dublin Society, Fehrunrv 19 — TW A W Conway 
in the chair — Flectrical seed-testing Prof T Johnson 
A demonstration was given of the method of using the 
apparatus devised by Dr A D Waller FRS for test- 
ing fqr a “blaze” current in eleitriral seed-testing — 
Series in spectra Prof \ \V Conway. A sphere of 
positive electricity is supposed, capable of executing rndnt 
elastic vibrations of low frequency In any mode a 
^ negative electron could at certain periods be at rest for 
some time at any one of the nodal surfaces The fre 
quencies of the oscillations of an electron it the various 
node* would be connected by an equation 
' a-f6n- 1 + Cn- 4 

where n is a natural number 

Parh 

Academy of Sciences, IMarch 4 — M Henri Becquerel 
in the chair — The heats or combustion and formation of 
som^ nitrogenous principles playing a physiological rdle 
M. Ssrthelot and Ph Undrltu Thermochemical data 
for hwdiatjn, bilirubin, and haemoglobin from the horse — 
Fhe phosphorescence of uranium salts in liquid air Henri 
»*cq y*r*l, At the temperature of liquid air the bands 
observed in the spectrum at ordinary temperatures are 
partly resolved into^mes, and the bands not resolved into 
lines contract and are more sharplv defined. The phos- 
phorescent spectrum is similarly modified — The alcoholysis 
Of castor Oil A Half*r Castor oil was treated with 
various alcohols containing 1 per cent of hydrochloric 
acid, and the esters obtained submitted to repeated frac- 
tional distillation in a vacuum ethvl, «-propvl, 

and isobutyt Hcinolrates were obtained, the physical con- 
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slants of which arc given Ihc presence in the oil of the 
glyceride* of stearic, ruinoleic, and dioxj stearic acids wiv 
confirmed —The purification of sew lge A Munis and 
T Lain*. In previous work the authors have found that 
for intensive nitrification peat forms the best medium for 
the work lhis result has now been applied to the purifi- 
cation of sewage The filter bed consists of spongy peat* 
to which chalk has been added m sufficient quantity to 
neutralise the acicfit), together with a little garden mould 
to supply the necess irv nitrifying organisms After pass- 
ing through two small septic tanks, the sewage is filtered 
through tne peat-bed at the rate of 1 to 1 25 cubic metre* 
per day per sqpare metre of suifatc, and analytic d data 
arc appended showing tin completeness of the purifi< atlon 
— The obliteration of the pleural cavity in the elephant 
Alfred Olard A continuation of the discussion raised bv 
Mme Phisalix — Remarks on the preceding paper by M 
Edmond P*rrl*r — The formula, of addition of spherical 
functions \kU Nt*i«*n — The constitution the atom 
U P*ll*t. Starting with the present theory of the con- 
stitution of the atom as being formed of a centre positively 
charged around which gravitate neg ittvelv charged 
electrons the calculation is made that for sodium, zinc* 
iron, and copper, the only light radiations possibly emitted 
bv the vapours should be well in the ultra violet As thi* 
is not in accordance with the known facts, it is pointed 
out that some of the fundamental assumptions of the 
theory must be modified — The refraction of bodies Jules 
Amir -Some nrw modes of formation and preparation of 
titanium tetrachloride f ni Vlgouroux and G Arrlvaut 
Commercial f< rrotifamum, from which th» greater part of 
the iron has been removed b\ triatnunt with dilute hydro- 
t hloric awd, is dried and heated in a current of chlorine 
A good yield of titanium tetru hloride is thus obtained, 
and details in givin of the nut hod of purifying it, 
espeuall) from the ucompmvmg ferin chloride —The 
sv ntjpesis of tertian mudines phi nv 1-aimdo-ethane- 
oxymethane-phenvliinmo ph« miamint bmin PojmI- 
Eicot — The constitution of hordenme F L 4 ff«r — A 
method of synthesis of non-substftuled fl-keionic nitriles 
Ch Moureu and I L«i«nn«o -A new method of 

fxthnating ammonia in waters Mbett Buiuon The 
nu tWtid is based on the product of an insoluble compound 
b\ the iddihOn of mercurii chloride and sodium ( arbonate 
— The origin of the formation of ikhhufts in cheese 
MM Trlllat and ffauton The bite in rhetse has beerr 
shown to be lirgrlv due to the formation ol aldehvdts In 
the present paper the best means of pi eventing aldehyde- 
form ltion is studud - rhp to\u power of the definite 
principles in Tiphrosia \ o^iht M Hanrlot, — The 
tolloidal properties of starch 1 Fouird — Th< relation* 
i listing between the oxvh c mnglobin Bml the gases of the 
blood MM Plettr* and Vila — Thp influence of the 
phjsical naturr of the walls on the inireast of activity 
of the panen itic secretion by cob turn salts C 
Dileimni —The structure of the cubual form of sodium 
ihloratc possessing rot ttorv pow» r H CopnuM The 
cubical rnstal* of sodium chlorate oavc their rotatory 
power to the mat lex of a quasi-cubn orthorhombic form 
sfightlv doublv refrutive — A contribution to the anatomical 
study of the Raphi 1 of Madagascar p Clavorl* —The 
1 dible fishfs of Lake Milah (Algeria) J Bounhlol — A 
now rorm of nmdian evolution Jan Tur — The existence 
in the Slpum ulidi of kchizogregariana belonging to the 
tamilv of the SeJemdnde;e L Brfttlf and II B 

Fanthim — Reclamation of priority on the subject of a 
note by M Maurice Dupont Charles H*nry — The 
phvxudogv of the hypophysis of the brain C Paui*»co 
— The intestinal absorption the formation, and the 

utilisation of reserves in rotifers P d« BMucftamp — 

I he function of the intestine in fibrinogensis M Doyon, 
C I Gautier, and A Morel, — The lava and minerals of 
the volcanoes of the Puys chain the age and cuisp of the 
eruptions Ph Qlanffeaud — The graphitic schists and 
quartzites of Berne, and on their relations with (hose of 
Morblhan of Sarzeau-Gu^rande, and Belle lie M 
Pumntt — The cartons of Provence and the irregularities 
in the curves of equilibrium of underground wattr E A 
Mart* I — The diminution m the lntmsitv of the earth’s 
magnetic field as a function of the dtitude in the massif 
of Mont Blanc A Cenouque 
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New South Wales 

Royal Society December 5 1906 —Prof* T P Anderson 
-Stuart prfoident in the chair —Bibliography of \u*trahan, 
New 7 eahnl n I South Sea Island lichens (second piper) 

E Cho*l (1) \nat>sifi of a specimen of sea water from 
( oo^c (j) in lys a of the asn of a New^South Wales 
seaweed (J tklon a) ( $) oruKsis of Roman glass from 
S I hcstL w th sprual reference to the amount of man 
^anese id iron present C J Whlt#*~An<ri\ see of 

1 late shale and of tufaceous sandstone from the 
N ir tbien series S G Walton In these analyses 

j c il attention was paid to the determination of smaller 
p ecr-s of the rar r elements — C old nuggets from New 
( u nca show ng a concentric structuie Prof Llv#r«ldfft 
1 hese nuggets presented the usual external appearand© 
hut when si ced polished and etched with aqua regia they 
showed tn pirts a concentre structure but no macro 
crystalline structuie Out of a verv large number of gold 
nuggets examined ipi* several vears past these two are the 
only ones which have shoaxn a lamellar structure Appar 
entlv the la>ers of gold were deposited within a cavity in 
the same wav as agates are built up bv the deposition of 
lavers of quartz and chalcedony 1 he evidence is against 
th success vc labors having been deposited around a 
rtntm! nucleus The gold in one was 8fl 95 per cent and 
■advrr 1 per tent and the other 8825 per cent and silver 
1 per cent — The rate of deoav of the excited radio 
teftv tv from thp atmosphere in Svdnev S G Luaby and 
1 Iwlnr The rate of decay of the edited radio-activity 
in Svdnev is found to be practically the same as that 
fibta ned tv Rutherford and Mian for Montreal (Phil 
ling 1002) md by Bumste id n New H iven (tfri Jnurn 

* t ux 4) 
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SEX iND CHARACTER 
Sex and Character By Otto Weminger Authorised 
translation from the sixth German edition Fp 
xxit + 356 (London VV Hememann, 1906 ) Price 
17 s net 

W EININGER’S interest in his problem is much 
more philosophical than scientific, but he 
finds the basis of his theory in a biological idea, and 
Ujus challenges scientific criticism His philosophy 
is of the non-empirical type, and he is strongly in- 
fluenced by Plato and the transcendentalism of Kant 
His psychology and ethics are thus static and nun- 
evolutionary, and he is the less likely to find anv 
strong support from modern thinkers, for whttever 
itt these days nnv be our views as to the method 
by which it has come about, the fai t of org mic evolu- 
tion is bevond dispute, and the application of 
evolutionary ideas to psychology and ethics hardh 
less compelling 

*The book ts m ittempt to reduce the relation of 
the sexes to 1 single principle, and Weimnger brings 
lrguments from biology, psychology, logn , and uhtes 
to enforce hfs cl 11m to h ive est ihlishcd H He begins 
by predicating a permanent bisexual condition in 
human beings, pointing out that the sexual condition 
in the embryo is dei iVed from an c irher indeterminate 
stage, and that there arc always traces of bistxuahty 
in the adult, e g the down on a woman’s face in the 
position of the beard and the presence of gl uidulur 
tissue connected with the nipples in man 

‘ The fact is that malt s and fcmalt s art like two 
substance-* combined m different proportions, but with 
cither element never wholly missing We find, so 
to speak, neither 1 m in nor 1 woman, but only the 
mile condition md the fern ik condition \nv in- 
dividual * \ ’ or ‘ B 1 is never to b< design ited merely 
as a man or as a woman, but bv a formula showing 
that it is a composite of male md fermlc chiracter 
combined in different proportions, for instance as 
follows — 


always remembering that each of the factors a, a' , 
b t b f must be greater than <> and less than unity ’’ 

Weminger elaborates this biologic il idea and carries 
it into the field of psychology and ethics He seeks 
to cxpl lin the periodic movements for the emancipa- 
tion of women by the periodic appearance of unusual 
numbers of women ipproaching the male standard 
(his so-called hermaphrodites), and supposes that all 
such movements die out because the hermaphrodite 
individuals who create the demand for cminupation 
after a certain time are no longer produced, an argu- 
ment which lie supports by biological analogies, but 
though there have been such movements in the past, 
they were doomed to failure, because it is only in 
pur own epoch that the fear of rape, which is the 
real reason for the suppression and prohibitions 
accorded to women, has become so small a probability 
that it may ba disregarded in view of fche enormous 
NO. I95I, VOL 75] 


gam to intellect and character afforded by the fullest 
possible freedom 

Weinmger prdceeds to inquire what are the 
essentials of the ideal maleness and the ideal female- 
ncs» which form the ends of his scries, and on his 
way elaborates his theories of psychology and ethics 
Memory he takes as the basis of logic and of ethics , 
for without memory there cm be no perception of 
identity, and hence no possibility of a syllogism 
The perception of identity necessitates the supposition 
of a tfnns< endi nti! ego which is out of time, for the 
ego must be permanent and the same at ill times 
to be able to recognise identity when it turns up 
James, however, has shown that for the purposes 
of psychology all th it is necessary is the present 
thought whuli vont mis and renumbers and recog- 
nises all past thoughts I Ik thought, then, ts the 
thinker, and the transcendent il ego i needless and 
tumbersomc ibstraction 

How dots this m lit psychology apply to worn in 9 
1 bus dogmatic ill\ Wunmger — Woman has rio 
memory, and hcrui no port option of identitv, hence 
sin is lllogu il and non-mor il She is incapable of 
forming concepts, ill lur ideas arc in the vague 
st tgt in whith the object perceived is inseparable 
from (ho thariitrr or feeling with which it is per- 
ceived That is to sav, in general, he r mentality is 
in 1 less diff< rt ntiatcd or articul Utd st igt th in man’s 
Here igun wo might find some grounds foi seeing 
1 pirtial truth in our author’s contentions, if he were 
content to sav tint, on Lhe whole, this w is true of 
the ivtragc woman is compared with the iverage 
mm, all due allowance bung nude for cdue ition 
md logical tr lining but he goes very much farther 
th m this “ Womm his no ego,” and moreover, 
“ I must ag nn asM rt that the woman of the highest 
standard is imme isurably below the man of lowest 
standard ” Here tommon-suise observation and all 
anthropological, psychologic il, and ethical mvcsti- 
g chons give him in rmph ltic negative 

Woman, then iccording to Wumnger is nothing 
(\k///s), the compute antithesis of man, who is 
something, an ego, i microcosm (All), though con- 
t lining within him the possibility of nothingness 
(An /its), of chaos, of insimty, of crime W’hat, then, 
is lur place in hununitv ' ‘ Woman is sexuality, 

in in is sexuality and something more ” Here, then, 
wc have the secret of woman bhe is nothing but 
the ^instrument of a blind instinct to perpetuate the 
race, all her practical interests are in sexual con- 
gress (the courtesan t\pe), in procreation (the mother 
type), in match-making “ I he idea of pairing is 
the only conception which has positive worth for 
women ” “The female is concerned altogether with 
on c class of recollections, those connected with the 
sexual impulse and reproduction ” 

lhe women of history and of daily experience 
clearh cannot be fitted into Weinmger’s conception 
of them, but thit, he would say, is because of their 
extraordinary ( ipacity for assimilating man s ideas, 
his morality his ideals of chastity, of honour, and 
his respect for logic When a woman accepts man’s 
st mdard* too thoroughly her nature (sexuality) re- 

Y 
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volts, and hysterical irises result The patient 
alternate 1> p issionatelv repudiates her sexu il instincts 
and brazenly asserts them It js hard to imagine 
how \ creature without memory or logit could per- 
form all ih< mental processes involved in this assimil- 
ation md repudi it ion 

\\ Lining* r now turns on min \\ oni m is nothing, 
mil therefore non-moral, not immoral, but man in 
Ins ithtions with her is always immoral Fot he 
ilw tys regards her as a means to an end, and not 
is in end in itself, in sexual congress as the instru- 
ment of pleisurc and physical reproduction, in love 
is the instrument of self projection and mental re- 
production , but worn in is jurt of humimt\, and 
must be regarded as in end in herself Th< present 
writer, for oik, fails to comprehend how a pt rson 
who has no t go and is nothing can be reg irded as 
in e nd in hi rsc If * 

Spi tious and pcr^uisive is our author shows th it 
htcinbi it is ck ar th it hi is \ery far fiom est ihhsh 
mg lus principle 1 hi hook is a remark ible one for 
the author’s years- he was onlv twrntv-nnc when 
he wrote it rc m irk ible in the If lrmng md thought 
w hich he brings to bear no less than in tin 1 irgt - 
nt ss of its conception and the breadth with which 
tin m 1 1 ter is treitid It is brilli in(lv written and 
contains at once profound reflections and almost 
laughably unfounded statements of fait It is af 
times stimulating and suggestive, but nevertheless 
often irritating, hoi lust the centr il idea seems rather 
m obsession of a brilliant but inexperienced mind 
linn a conception to which the writer his been driven 
b\ carefully considered f lets 

Wemingir died b\ his own hand in iqoy, and we 
iri told bv the friend who lolkcted his posthumous 
pipers that he felt within him criminal tendencies, and 
could 110 longer continue the struggle between these 
tendencies (\nhts) and his intelligible ego ( VI) 

I \ 


SOME RE(EM' LOGARITHMIC 1 ABIES 
labhaux logartthmtqms, A et B B\ Dr A 
Guilkmin Pp 48 of explanation, with two tables 
^x ,5 and 46x^5 cm (Paris b£lix Alcan, reyob ) 
Price 4 fruits complete 

( live s Mathematical Tables Pp 40 (I ondon 
L niversity Tutotial Press Ltd, 1 90b) Price 
r v t\d 

Fivt -/upire Veif/imirtficaf labhs for School and 
Laboratory Purposes By Dr \ Du Pr6 Denning 
Pp 21 (I ondon Longmans, Green and Co , 
1906 ) Pru c 25 net 

D R GUIILEMIN’S two tables possess several 
interesting te itures Taking, in the first place 
Table A, which is used for working to six places of 
decimals, this tontuns the anUloganthms, calculated 
to ^ix decimal places, of all decimals of three places 
from 0000 to oqejq In 1 third column arc given 
the values of log « roriesponding to values of 
4- a), from o o<xk)Oo to o ooooeyey W hen it is re- 
quired to calculate logirithms to six places of 
•decimals, the principle employed is as follows — Let 
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N be the number the logarithm of which is re- 
quired, m the nearest number in the column of anti- 
logarithms, so that logm = logN to three places of 
decimals Then if N=tn(i + a) \v6 have 

log N 3= log nt 4- log ( 1 4- o) 

By subtraction we find N — tn, w'hich is equal to tna 
Trom the tables we can hnd by inspection login* to 
thru decimal places, and subtracting log m, whirh 
is known, we have logo to three decimal places The 
table then gives log (1 4* a) to three significant figures, 
and these figure s ire the second three decimals to be 
written aftei login in order to give logN to six 
places 

In the second t eblc (I able B) the values of the 
mtilogarithms arc given to nine places of decimals, 
and the values of logo to six placed In each table 
the number of entries is one thousand, the logarithms 
iroing from noon to o geyq With Table B, which 
mcasutes ^5 cm by 46 cm , it is possible to calculate 
my logarithm to nine decimal places, but the work 
involves something more than a repetition of the 
process used for 1 ible V If, for example, it is re* 
quire d to hnd log 7, then is no difficulty in obtain- 
ing the first six figures 0845098 but the remainder 
to be ope r ited on in order to frid the • next thret 
figures cannot be' got until ul hive worked the 
whole thing b ickw irds and calculated the anti- 
log irithm of 0845098 to nine decimal places 

It is not often that logarithmic calculations have 
to be taken to nine drum il places, but if this has to 
be done the present method, which is very fully ex- 
plained by the uithor avoids the use of cunibtrsome 
books of t ible s md it will prob ebly be found, with 
a little prm tier not to t ike mue h longe r— perhaps 
not even to tike so long is the interpolation methods 
which such books of tihles would necessarily involve 

The other t ibles under review are good examples 
of a number of small tables which have been issued 
during the last few years with the object of saving 
elementary students in mathematics, as well as 
students in physics and chemistry, from the tedious 
work of looking out seven-figure logarithms in the 
large “ Ch imbers ” It has been felt for a long time 
past that working with four figures is sufficient for 
teaching purposes, on the other hand, the student of 
experimental si 11 nee oft< n rt quires the additional 
accuruy obtained by an extra decimal place But 
though several cheap books of four-figure tvblcs have 
been issued during the past few years, we had to 
retain “Ch imbers” for te iching and examining 
junior students until ibout four months ago, as none 
of the other books we saw contained what was neces- 
siry One eeyntained naturil sines and cosines, but 
not thur logirithms, another contained natural and 
logirithinu sines, but no cosines 

Junior students arc very fond of using natural sines 
when they ought to learn to use their logarithms 
They invariably get inaccurate results by clumsy 
methods, ind it would not be a bad plan to remove 
the tables of natural sines from the books supplied 
for examinations 

Ihc proper arrangement for a table of trigone- 
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metric logarithms is one which shows clearly the 
dual use of the tables for reading off the logarithmic 
sines of angles and the logarithmic cosines of their 
complements With small books of tables this is best 
done by using the right-hand column and top line 
for logarithmic sines, the left-hand column and 
bottom line for logarithmic cosines This is the 
arrangement adopted b\ Dr Briggs in his “ Clive’s 
Mathematical Tables ” The same airangemcnt is 
followed in regard to tangents and co-tangents The 
tables of secants and cosecants arc another desirable 
feature Bv adding the logarithm of a cosecant in- 
stead of subtracting the logarithm of a sine many 
compound expressions 111a) be nlculated by a single 
addition sum It is a pity that logarithms of re- 
ciprocals are not also given The tables arc given to 
five places, and corrections are given in all of them 
where the differences are irrtgular The explinatory 
matter is very useful to students, notable the defini- 
tion of significant figures 

Dr Denning, in his introduction remarks that 
41 Criticisms and suggestions for future editions will 
be welcomed ” The first criticism which suggests 
itself is that a book where logarithms of numbers 
h ss than four have necessarily to be taken from a 
table of antilogarithms, and logarithms of numbers 
greater than four from a table of logarithms, is fir 
too ingenious to put into tlu hands of a btginnrr 
The object of this arrangement is, of course, to 
avoid the large and irregular difference that occur 
with logarithms of (he lower numbers and anti- 
logarithms of the higher ones If the book is not 
meant for beginners the irrangement is good, but 
for teaching the use of tables the complete tables of 
logs and antilogs should be given and students 
should be taught later on w f hen to use each The 
insertion of corresponding tables for obtaining 
logarithms of reciprocals is v good feature It seems 
rather curious that no one has adopted the plan of 
bordering a table of antilogarithms with i bottom 
line and nglu-hmd column containing the arith- 
metical complements of the numbers in the top line 
and left-hand column Such an intilogarithm table 
would give logarithms of reciprocals very simply 

The arrangement of the trigonometrical tables is 
not very clear There are no head- or footlines to 
the middle page, and while the columns look to run 
on from one page to the next, they do not really do 
so The left-hind column of the first two pages goes 
from o° to 15 0 , and we naturally expect to find 15 0 
to 30° on the next page, but instead of that we find 
to 45* the entries for 15 0 to 30 0 being on the 
right-hand column of the first two pages The mis- 
print co-functions ” at the foot of p 16 does not 
really introduce additional confusion The book con- 
tains tables of squares and cubes for those who like 
to indulge in such luxuries Pages of physical and 
chemical constants, electric units and data, together 
with some of the differentiation and integration 
formula also given, are really useful, and, finally, 
some “simpler mechanical relationships” and state- 
ments of the binomial and Maclaurin’s theorems 
would be of greater value to the average student if 
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they bore the heiding ‘‘Things that Ought Not to- 
be Learnt ” 

Ihese criticisms do not preclude us from stating 
that the tables will be very useful to such science 
students as have learnt to find their w r a\ about in 
them 


GEOGRAPHY AS 4 LIVING SC 1 ENCF 
Beobachtung als Grundlag t der Geographte By 
Prof Albiecht Penck Pp 63 (Berlin Gebruder 
Borntraeger, 190(1 ) Price 1 ho marks 

T HIS little work, which is choicely printed is a 
record of t delightful personality It contains 
the parting address of Prof Penck to the students 
of Vienna, and his introduction to those of Berlin, 
now the su/t ram-c 1 1\ of the 1 md where he was born 
The first words 44 1 lebe Treundc ” ring very truly 
in our ears, and the title of the pamphlet recalls to 
those friends scenes in very manv lands Especially 
prized by the present writer is a little photograph — 
a mere imperfect sketch, if you will— in which Prof 
Penck is seen writing up his notes in the open ajr, 
on the verv edge of one of the world’s great land- 
scapes, where the scarp of the African tableland 
goes suddenly down towards the sc 1 Like his dis- 
tinguished botimeal tollt igue, Prof Logic r, Penck 
his re ilised the tradition of Humboldt, md his felt 
th it the German people 4 ‘ darf sich in geogr iphisehcr 
Arbeit nicht auf sein Gebict heschranken es muss 
solchc auf der ganzen Erde leiston ” (p 60) 

The striking contr 1st of geogr iphu il jxisition m ikt s 
it necessary to urge the rl ums of travel more 
stiongh in Berlin thin in Vienna Ihc romance 
of Vindobona and ( arnuntum, of the Germanised 
city f icing the great “Kesstl, in den sich Volker- 
woge auf Volkerwogc sturztc ” c ills us eastward in 
the first few pages, and we ask ourselves Whit 
has Berlin to offer after this ' In the last pages, 
however, we meet our mswt r- Germ mv centres in 
the flat land of Berlin, but Germany has spread her 
wings Near the North Pole lies King William Land, 
neir the South Pole lies tmperor Willi cm II Land, 
and the union of the German States has allowed 
all Germany to look towards the sea On this 
medium, which no longer divides but joins the con- 
tinents, w r e trust tint ships nnv bear in ail directions 
the students of Berlin, imbued as they cannot fail 
to be with the high and genial spirit of their master 
In the Austrian section of the pamphlet, Prof 
Penck shows how tectonic geography has specially 
developed in Vienna He urges, however, that the 
relations between internal structure and surface - 
features are not always so close as has been sup- 
posed The forms asscxnted with the higher regions 
of the Alps are thus due less to the recent folding of 
the chain than to the surface-action of the ghcicrs 
of the Ice age and of modem times (p in) which 
continuously carry awiy, by a nibbling action, frag- 
ments from the valleys walls The author belie /es that 
the Alps were far more rounded before the advent 
of the Ice ago, though they possessed (p 20) a much 
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dissected Flysth zone, and that the contrast between 
the surf uf of the )Oung folded chain and that of 
the old “ Rumpf ” of Bohemia is in realltv a develop- . 
ment of f nrly recent tunes The Alps, moreover 
(p 1^). ir to have gained in height, by a vertical 
movement, since the formation of the interglacial 
likes, and thus their present preeminence is not to 
be iseribcd to later il thrust alone 

The uniformity of level of peaks in the same dis- 
trict is then discussed, and it is argued that the 
cutting of valleys in a miss undergoing denudation 
influences tilt htights of the peaks along the valtev- 
u ills After a long time, where the hardnesses of 
the rocks concerned do not greatly vary, the up- 
stinding point? at any given distance from the centre 
of the chain will tend to be reduced to much iht same 
level above the sea, and the impression given will 
be that they were originally points on a contin- 
uous dome It is vltar that the author here asks us 
to be cautious in applving the fascinating doctrine 
of the “peneplain” and of subsequent elevation to 
every dissected highland 

The i onsideration of the post-Pliorcne uplift leads 
us on to the vigorous and partly post-Roman de- 
pression of the Adriatic region, with the compensating 
clev ition of the Apennines, then follows a survey of 
river-iourses in central F 11 rope The movement of 
masses of land in vertical blocks, to which geomorpho- 
logual studies in the \lps have directed attention (p 
36), is shown not to bf inconsistent with horizontil 
movements, and with folding, where one block rides 
over another (p 34) The relative import inre of 
vertical movement and horizontal thrusting, and how 
f ir the one ma> be a manifestation of the other are 
left as problems for the future 

So far, the results of recent observation, geo- 
graphical it ma> be, but with a remarkably geo- 
logical trend, have been summarised for the region 
ol which Vienna is the natural centre A few words 
in prime of observational research conclude this 
stction The title of the pamphlet is, however, reallv 
justihed in the discourse to the students of Berlin 
which opens with a somewhat depressing picture of 
th< ir n itural environment Men, not mountains 
hm in ide the gre Uncss of the geographic *1 school 
of northern Germany Prof Penck contrasts the in- 
fluence of K irl RitUr, who regarded the earth from 
the point of view of its suitability for nun with the 
liter and more scientific attitude of von Richthofen 
In eich ease the geographical outlook dependt d on the 
stage rewind contemporaneously in the development 
of scientific thought Ritter expressed (p 47) the teleo- 
logical views of his time, Richthofen “ mmmt die 
Lrdoberti u he rmht ds gegc ben, sondern als geworden, 
naturgemass daher hi i ihm dit enge Fuhlung 
zwischen Geographic und Geologic ” Followers of 
Richthofen should insist on being observers, not mere 
critics and / Coordinj tots Mod* rn means of com- 
munication itave made trml a muter of monev only, 
instead of both time and money, as in bygone years 
Tfie small scJlc of the maps of the more recently 
explored countries masks the immense amount of 
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vyork that is waiting to be done, and the district 
adjacent to a colonial railway station may well 
reward the student who goes out skilled in observ- 
ation With such stimulating words Prof Penck 
enters on his new province m Berlin, and he may be 
sure that his friends in the four corners of the work! 
wall welcome those whom he has trained 

Grenviub A J Colb 


THE STRENGTH OF MATFRJALS 
Text-book on the Strength of il/atena/s By S E 
Slocum and F L Hancock Pp XH 4 - 3 I 4 
(Boston and London Ginn and Co , n d ) Price 
12s 6 d 

T HIS book IS intended 10 provide for the needs 
of engineering students both in the class-room 
and in the laboratory, hence it is divided into two 
parts, the first part treating of the theoretical side 
of the subject and the stcond dealing with the ex- 
perimental side The first two chapters arc devoted 
to a general discussion of the relations between stress 
and strain as an introduction to tl e development of 
the more special rules applicable t6 the structural 
forms m common use engineers and architects 
1 here is an unfortun ite slip on p io in the para- 
graph dealing with the f itigue of metals, m quoting 
some of the results obtained bv Bauschmger in his 
f\pcriments, the matcrnl is stated to have been 
“cast iron”-it was, of course, “wrought iron” 
Chapters 111 and iv deal with stresses and strains 
in beams, and there art two useful constructions not 
usually found in text books on this subject, namel) 
a graphic il method of finding the centre of gravity 
and the moment of inertia for a rail, or other similar 
section, and a graphical solution of the problem of 
finding the moment of inertia of a reinforced con- 
crete ham of rectangul ir cross-set tion 

In dciling with th< flexure of beims in chapter iv , 
the prohli 111 of continuous beams is fully discussed, 
and, in addition to the method of three moments, 
other methods of solution of the problem based on 
Maxwell’s theorem and on Casligliano’s theoiem, are 
< xplaincd 

In the next two chapters the design of struts and 
shifts is dealt with, also the theorem of helical 
prmgs but there is nothing novel in the treatment 
of any of the problems which have to be solved 
In the chapter which treats of the strength of 
spheres und cylinders under uniform pressure, a neat 
formula is obtained for the critical pressure just pre- 
ceding collapse in the case of a holloy circular 
cylinder subjected to external pressure, and Land’s 
formula for thick cylinders is deduced 

Ivvo subjects— flat plates and hooks- which in 
most of the text-books are usually treated in a some- 
what unsatisfactory fashion are thoroughly investi- 
gated m chapters viu and ix t in the case of crane 
hooks it is pointed out \hat the ordinary assumption 
that the distribution of strcsS is the same as m a 
straight beam subject^! to an equal bending mtanent 
and axial load is not even approximately correct 
From an analysis of the stresses in a curved piece 
subject to pure bending strain, a general formula for 
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the case of a’crane hook is deduced, and the method 
<(f Rdsal is explained by which the application of the 
formula is much simplified The last two chapters 
of this section arc devoted to arches and arched ribs, 
and to foundation and retaining walls, this is a part 
of the subject of the strength of materials which 
generally proves a great stumbling-block to the 
engineering student, and the authors are to be con- 
gratulated on the luoid and thorough fashion in 
which they have ^set forth the various solutions which 
have been found most satisfactory for problems w r hich 
hdve been well-known subjects of controversy among 
engineers and mathematicians for a century or 
more 

The six chapters of part 11 are devoted to the 
physical properties of materials and the most modern 
methods of determining accurately the various 
physical constants required in th* formula? of part 1 
Typical testing machines are illustrated and ex- 
plained, and the v mou§ t\pes of apparatus in general 
use for measuring the stresses in the material under- 
going test arc described The materials dealt with 
include iron and steel, reinforced loncnte and the 
other building materials employed by engineers md 
architects, a number of useful t lbles arc given, and 
also the standard specific itions proposed by the 
American Society for lesting Materials 

The iuthois have succeeded in producing a new 
English text-book m which the important subject of 
the strength of materials, the foundation upon which 
the whole structure of engineering science is bised 
is treated in n f ir more complete md thorough 
fashion than h is been the case in the m ijority of 
the text-books hitherto av ulable to the engineering 
student and certain sections of it should prove of 
great service to those who are actively engiged in 
engineering design 

SCIENCE IN POE 1 R I 

Nature knowledge in Modern Poetry By Alexander 
Mackie Pp vii + 132 (London Longmans, 
Green and Cn 1006) Price 2 s bd net 

I N this book the author deals in 1 v< i-y interesting 
manner with the mm) references to the aspects 
of nature in the poetical vyorks of Tennyson, Words- 
worth, Matthew Arnold, and Lowell 
We find these poets taking delight in alluding to 
animated nature in many different wavs Not only 
do flowers, trees, md foliage of all kinds occupy a 
prominent place in their poems, but animal life 
figures almost as important!), birds more especially 
Tennyson ’s references to horses and dogs show an 
intimate knowledge of these animals, though they do 
not convey, the spirit of one in the habit of taking 
part in sport , and the author points out that Tenny- 
son was not a Sportsman Matthew Arnold’s love 
of dogs is also very obvious, and his poems show how 
much sympathy he had with them, and what a close 
observer he was of their w f ays and habits lhis 
comes out more especially in the poems dedicated to 
his household pets 

Interest in the insect w'orld is shown to a greater 
extent by Tennyson, for he alludes to it frequently, 
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and always with the accuracy which reveals great 
knowledge I owell refers more especially to the bee 
Love of bird life is common to all these poets, but 
it is worthy of note, and also pointed out by the 
author, that the great characteristic of Tennyson s 
.work is that he describes the bird’s notes to a great 
extent, and has the happy knack of so doing that 
the bird he is referring to is unmistakable 
We gather in many ways thit lennvson was the 
more truly scientific man of the poets referred to 
The character of his allusions and the accurate detail 
into which he goes are, moreover, beyond th$ 
knowledge of the c isual observer Wordsworth was 
more an esctatic idnnrer , as the luthor tells us, 11 his 
outlook was broader and in one sense less intimate” 
than Tennyson’s He was accurate in his descrip- 
tions, but se< mi d almost fearful lest an intimate 
knowledge should do away with the beauty and poetry 
of nature He says, 

** Sweet is the lore which Niture brings, 

Our meddling intellect 

Misshape s ihe btnuieous forms of things, 

We murder to dissect ” 

And again, 

“ Fnough of Science and of Art , 

Close up those b irren h hvi*., 

Come foi th and bring with eou a heart 
1 hat watches and ru ewes 1 

In the pref ue to “ I his hv\n 1 t crpot nil alive,” 
Wordsworth appears 1 little more m svmptthy with 
science, but in spite of this he still conveys the fed- 
ing that he is of opinion that nature will reveal her 
mysteries unsought 

Tennyson s love of gt ologv is uppirent in the 
frequent references to it and the similes he gives, 
which clearly show he must have re id a good deal 
on this as indeed on manv other less popular sub- 
jects for instant t he dues not shun allusions to the 
nebul ir hv pothesis spectrum analysis, and astro- 
nomy It seems evident th it he accepted the theory 
of evolution for m inv quol Uions might be made to 
show it, but iht iuthc>r contents himself with 
the following, from “ I ocksley Hall Sixty Years 
After” — 

“ i volution ever climbing liter some ideal good, 

And Reversic n ever drtgging Evolution m the mud 
****** 

Manv an aeon moulded earth before her highest, man, 
was born, 

Manv an aion too may pass when earth is manless and 
forlorn ” 

W T e see, therefore that these poets deal Iargelv 
with things of scientific interest, and all lovers of 
nature will find the book of great and permanent 
value 


OUR BOOK SHELF 

Geometrtsche Krtstallographte By Ernst Sommer- 
feldt Pp x+139, illustrated (Leipzig W 
Engelmann, 1906) Price 7 s net 
The closing decade of the last century witnessed 
much progress made in the development of the 
geometrical theory of crystal structure, and we mav 
now have confidence in the certainty of our know- 
ledge regarding the possible types of crystalline 
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symmetry 1 bis advance has not been without 
marked influence on the methods of determining the 
physical properties of crystals The old idea to con- 
sider a cryst d is a soltd bounded by plane faces, the 
relative positions of which harmonised with Hauy’s 
law of rational intercepts, is giving way to the more 
logical principle that a rr\ stal consists of a homo* 
gcncous arringement of discrete particles in space 
Indeed, as his been frequently pointed out, a theory 
which ignores the internal structure cannot avoid the 
difficulty presented bv a peculiar case of pseudo- 
tngonal symmetry To the new school, which is 
typified most completely by Schonflies’s well-known 
treatise, the present work belongs 

Dr Sommerfeldt devotes a considerable portion of 
his book to the determination of the thirty-two classes 
of crystal symmetry Ht establishes the four possible 
types of axes of symmetry in the usual way, and 
proceeds to evolve the classes in the following 
order — the holohedral groups , the mcrohedral 
groups, comprising those possessing centres of in- 
version those without such centres, but having 
mirror-image symmetry, ind, lastly, those without 
siuh centres, ind enantiomorphous In the discussion 
a modification of the 44 Fundamcntalbereich M of 
Schonflies is introduced It is the smallest spherical 
triangle defined by the elements of symmetry The 
symmetry pertaining to each class and the shape of 
typical simple forms are dearly illustrited bv means 
of the admirable plates, of which there is one for 
each cl iss except that devoid of symmetry After a 
brief discussion of the zonal 1 iw and the line ir and 
stereographic projections, the author proceeds to 
whit he considers not the least interesting portion 
of the book, namely, the application of the methods 
of vector analysis to crystallography This form of 
mathematical analysis is undoubtedly graced by 
elegance, and presents the generalised formulae in neat 
guise, but its unfamiliarity to the ordinary student 
of crvst lllographv seriously militates against the 
general utility of the book The formulae in question 
some of which by the way, do not lend themselves 
readily to arithmetical computation, and are, there- 
fore not of immediate practical use— rould be estab- 
lished without greater difficulty hy means of ordinary 
analytical geometry Nevertheless, to the advanced 
student who may be versed in mathermlics it would 
b( interesting and stimulating to study a different 
method l he book concludes with a very cc mplete 
bibliography ind a good index 

i T ntt rsuthuugi n Ufcer kunsth l*en Partin no^euese 
und da s llciitt des Rtfruc htungsvorgangs Bv 
Prof J uques I ocb German edition, issued with 
the mthor’s cooperation, bv Prof E Schwalbe 
Pp viii-f<^2 (Itipzig J A Barth, 1906) Price 
7 50 in irks 

1 ilk gre iter p irt of this remarkable book apjjcarcd 
in Fnglish drt ss in the Decennial Publications of the 
L mversity of Chicago, and has been already noticed 
in our columns \s is well known, Prof Loeb set 
himself some ve irs ago the task of discovering 
chemical or physical methods of stimulating de- 
velopment in unfertilised eggs laking every pre- 
caution which he could conceive of he has been able 
to induce artificial p irtlu nogenesis in the ova of sea- 
urchins, of the annelid Choitopterus and of the 
gasteropod l^ottia gt gun tea He thinks that the 
list will be added to as our mastery of the technique 
Increases, for he does not believe that there is any 
esseptial peculiarity in those ova which develop in 
response to tfie artificial stimulation As to the 
nature of the stimulation I oeb is more and more 
convinced that it depends on setting-up or increasing 
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oxidation processes in the ovum, and also on the 
synthesis of nuclein substances from the protoplasmic 
materials It is possible., he say®, that the two pro- 
cesses are interdependent, and that oxidative syn- 
theses take place Tveryone will wn>h more power to 
ibis ingenious experimenter's elbow in his untiring 
efforts to gam control of life 

Handbook of Metallurgy By Dr Carl Schnabel 
Translated by Henry Louis Vol 11 Second 

edition Pp xvi + 867, illustrated (London Mac- 
millan and Co , Ltd , 1907 ) Price 21s net 
Proi* Louis is to be congratulated on the comple- 
tion of the translation of the second edition of Dr 
Schnabel’s great work Little delay has been ex- 
perienced in placing it in the hands of English 
metallurgists, as the corresponding German edition 
was not published until 1904 I he volume which has 
just been issued contains the metallurgy of zinc, and 
shorter sections on cadmium, mercury, bismuth, tin, 
antimony, arsemc, nickel, cohalt, platinum, and 
aluminium As the first edition appeared nine years 
ago, there have been great advances in the metallurgy 
of some of these metals since it was written, and 
these h ive caused many alterations and a consider- 
able enlargement in the prest it volume The 
changes* tre distributed throughout, ^the whole text 
having been carefully revised, but some of the most 
striking changes occur tn the sections devoted to the 
production of aluminium orl a large scale and to the 
electrolytic tre itment of zinc Electrolytic methods 
generally are fully treited, the author expressing his 
indebtedness to the works of Dr Borchers for much 
of this part of the book 

There is little to be said in criticism of Dr 
Schnabel’s book The description of alloys is usually 
rather meagre, with curiously slight regard to the 
work of the list twenty ye ir$ I hen, again the 
rapidity with which the Silesian zinc furnace is giving 
pi ice to the Belgo-Siksi m furnace dots not seem to 
be realised bv the author In general however the 
information is full, accurite and up to date, and is 
tonveved in a plcisint, re id ible manner 


l LITERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinion s 
expressed by hts correspondent s Neither can he undertake 
to return or to correspond with the writers of, rejected 
manuscripts tntended for thts or any other part of NATURE. 
No notice is W en of anonymous communications ] 

The Inoculation Accident At Mulkowal 

f stick LD like to Uirect the attention of \our readers to 
this mailer I be fvtdence regarding the unfortunate 
Midkowal aitidint as given in the Lancet and ihe British 
\t<aual Journal for Febru irv 2 and in the Journal of 
/ ropuitl Atidumt for 1 ebi uar\ 1, shows that on October 
,0 igoi jam teen prions were inoculated from a single 
bottle of H iffkini 's prophylactu labelled 53 white 
numerous oth< r persons were inoculated from other bottles 
\ wnk later all the umpteen inoculated from bottle 53N 
developed toUnus ind subsequently dud while none of 
tht othus suffired it all 1 his gives a strong argument 
in favour of the vuw that the poison w is assot luted with 
th^ (uiUcnts of lb it partuuGr bottle,, but the evidence 
1** ch irlv not mathematically absolute even on this point 
while it gives no induction whatever as to when the 
Manus bacillus entered the bottle It might possibly have 
entered during the prex esses of mcnufaclure and bottling 
or 1 iter througu t loose ned cork or in sevnal ways during 
the opening of the bottle and thf inoculation of the con- 
tents But the commission that was appointed to consider 
fh< subject seems to him somewhat hurriedly adopted the 
conclusion lliat it actuulh enured during preparation and 
not later Mr Iluffkinc as hfad of the laboratory, was 
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Warned, -especially because he had omitted, for good 
>ea9on», to add carbolic acid to the prophylactic Great 
alarm was produced Fhe idea that the poisoning was 
due k not to local accident, but to carelessness at th< labor- 
atory, caused, I have been told, a sudden and wholesale 
rejection of the invaluable vaccine by the people, with 
the probable result that thousands of lives may have been 
lost from plugue 

Now it appears that the irtanus bacillus could not have 
entered the bottle at the laboratory at all * T agree with 
Prof Simpson (British Medical Journal , bebruafy 9) in 
thinking that the arguments on this point ire extremely 
strong Had the contents of the bottle been polluted at 
the outset, tbev would have had a very offensive smell 
when used some time later, and would have produced a 
very rapid infection in the inoculited As a matter of 
f ict they had no smell, and produced a slow infection, 
while bottks tilled simultaneously were quite sound 
Moreover, evidence has been given tending to show that 
the prophylactic was polluted during the opening of the 
bottle On what grounds, then were the laboratory and 
it* director indicted’ I ven if the bacillus hid enteied 
during the complicated process of manufacture the blame 
tan hardly be ittached to the director, who 1 innot him- 
self superintend the prepar ition of eath boitU A** for 
the omission of the c irbolu a* id, the invtntor of the 
prophylactic ww himself surely the best judg* of how it 
w ts to be mode 

fhe serious p irt of the affair seems to lie not so much 
m the loss of life due to the accident its* If, ennside r *ble 
is that w is, but in the much gr» iti r loss which probublv 
follow* d the suspicion thrown upon t hr prophvlutic b\ 
the ipparently erroneous judgnunl of the commission, and 
moie evt n than this m a tertuin mgiatitude shown in 
India to a nnn who is one of the vciv greatest hi nef utofs 
it has ever had HufTkine not only r laborat* d (h* method 
of hnmums Uion by dead culture, but where many a man 
of science would hive contented himself with mer* h 
writing an article on the subject, he (depressed himself on 
the contrary, to the much more difficult practical verifi- 
cation I will remember when he arriv* d in lndu with 
his anti-cholera vacmip and bv his energy and perseverance 
gradually forced his ide is upon the pcoph ind ih< Go\*rn 
meat When th* frightful calamity of the pi igue over 
took the country in iSgO, largdv in iny opinion owing 
to the madeqmcv of the samtiry organisation md to 
want of firmness and resolution in the authorities when 
measure vfler measure filled and the people were dung 
by hundreds of thousands then HafTkine was the only 
one who rmd* my successful stand at *11 against the 
storm Quickh inventing his anti pi igu* piophylactu and 
forcing the authorities along with him, though he could 
not control the disaster he a lr vst checked it by saving 
thousands, if not hundreds of thousands of human beings 
who now owe their lives solely to him The fact th*t 
more than six million doses of the prophv lactic have hern 
issued in India alone attests the uccess and magnitude of 
his work \et he his received for it less than nothing 
For services which compared with his ure roallv of a 
trilling nilure all kinds of officials receive in nmnv cases 
pensions, promotion, and decor itions As for hun not 
only htts he received no adequate recognition for his 
Immense service but he has been blamed for an accident 
which could not have lveen due to his fault, and it is 
doubtful whether he will ever return to a country which 
has treated him — I can only sav — so ungratefulh Con- 
templating this history, we Lannot help being filled with 
indignation it it India seems to be becoming quite 
notorious for its treatment of scientific workers suggest 
mg ignorance both of science md of the importance of 
science I remember the persecution suffered bv Colonel 
King a;? the result of his work on vacrination the com- 
plete want of gratitude shown to Mr Hankln for his 
^reat work on the prevention of rholera and several 
similar cases While all kinds of people climb casilv into 
* the seats of honour, it seems that the men of real merit 
ire fortunate if 6nly they can escape without censure 

I think I shall be excused for writing somewhat stronglv 
rn a subject on which T have long felt still more stronglv 
md on which T have reason to know hianv others fe» 1 
stronglv as mysd/ without bring as free as I am to express 
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their opinions It uppears to me a foolish thing for u 
11 ition to treat great men as we have sometimes treated 
ours, and the case of Mr lluffkme — to whom, as he U 
a foreigner, we are doublv bound to show national gratl 
tude — stems to be a gl iring ex imple of such tr< atment 
I hope that sups will be taken to pi css upon the India 
Oiluc the need for a reconsideration of the affair, th< 
reputation ot the whole country is tonermed in it 

March 19 Ronald Ross 


Mean or Median 

The artule by Mi Francis G dton in your issue of 
March 7 entitled 1 V r o\ Populi,” is exceedingly interest- 
ing and the variations in the estimates of individual com- 
petitors iffortl «n idnuruble instance of the advantage to 
be derived from the use of the weighbridge at live-stock 
mirkits in prtfcnme to buyers and sdhrs relying on then 
own judgments but the letter raises several interesting 
points ns to the theoretical treatment of statistical data 
to two of whtth I should like to allude 

In the first pla* e ns to bins No doubt, in estimating 
cmase weights in such n competition ns that referred to 
b\ Mr G tlton t uh compi tilor judges ns truly as he can 
Ikit has a hutch* r (buy*r) Ind his judgm*nt to any *\tcnt 
warped in the course of v* irs through having constantly 
h id to judge of the weight of a beast (when buying) so as 
to lx. on the sif* sid* , and s* cure himsi If from loss in the 
event of its not i uttmg up so wt 11 as hr anlieipited’ If 
so it might be type* led tint buytrs would have an in- 
stinctive ti nd* m v to und* r * slim it* the weights of mini ds 
and similarly firnurs (sellers) might hi <\pc*ted to over- 
i stimatc I his t* ndenev on either sicie should, of course, 
rot be larg* ns constant lnlereouisr between buyers md 
sellers has 1 vised sui h triasac lions almost to the point of 
a fin* art 1 should therefore like to ask Mr G iltni* 

w belli* r he his any infoimation showing the pmportmn 
of this* 787 competitors who were f irmers ind butchers r* - 
sprctively It is very interesting to observe from the 
hguies given that tin islimatid u lights it * uh deed* ure 
thioughout the whole stnts inv vnably below th* weights 
which might he anticipated from the normal law of error 
] his cither looks »s if buyers were in 1 nnjonty in this 
competition 1 not impossible suggestion since although 
f irmrrs doubtli ss Uh nd such exhibitions m lirger numbers 
thin butcheis vet the litter would, in 1 weight-judging 
competition probably b* mor* numerous than the former 
i* hast ldalivdy if not (dually 

l he sreond, and moie import mt point to which I desire 
to eln eel attention is th* use of th* nudian in this con- 
nection u»d I could wish th u Mr Gallon had also cMtu 
lated l hr nuthmetic mein of the 787 observations I 
should in ful like to strike 1 note of hesit mon in regard 
to the too general use of the median in pr*f*rence to the 
in* an 1 he former lies munI advantages one of which 
in that it is a form of 4 iverige** whi*h cun be v*rv 
re idilv calculated It is also very useful in cases siu h 
as those referred to in Mr (1 ilton s letter in NATrnr 
of the preceding wetk, whire U is desirable to eliminate 
one or two 1 cranks ” who** opinion might have undo* 
weight iinong a rdativdv sin ill number of other opinions 
in cas*s m fut, where the distribution of opinions is 
known to be very * rr Uic Rut is this the. case here? I 
am not sute that Mr Gallon is quite right in regarding 
the present instance is a case of 44 vox popuh ” at all If 
is to be remembered that the great bulk of th* trad* in 
Fnghsh cittle -nnd consequent^ the determination of tin 
prue of our n itive bepf — is the result of transactions siu h 
is fhe competition in question is intended to test C ittlc 
are prnctic dlv sold bv inspection and the judgment of 
huvi und seller as to how much beef there is in a given 
ox is rr illy much more a matter Of skill than of popul 11 
judgment, their livelihood depends upon the aicuncv of 
uch judgments In such circumstances is the iw<fnn 1 
ncaicr ipproxim ition to the truth than the mem’ Her* 
fhe question could be answered by c doubting the amh 
metic mean I have not the actual figures, but judging 
from the data in Mr GaltonN artide the mean would 
seem to be approximately 1196 lb, whuh is much dosn 
to the ascertained weight (iiyfi lb) thin tlu nip*' a 
(T207 lb ) 




I should according like to usk Mr Gulton whether 
he would indie ite whxt, in hi<. opinion, me the chief con- 
siderations to be taken into account in giving preference 
to the mean or the median as the better measure of the 
“ average **/ It is a point upon which there is consider- 
able difference of opinion, the recognition of the median 
h i ipidlv extending, and some statisticians incline to think 
that then is a growing tendency to quote it in cases where 
the orduW\ uilhmetk mean is preferable 

March m R H Hooker 

Rothesay Rainfall and the Sun spot Cycle 

Tiif i ainfall of Scotland has been thought to show in 
its variations, in intlu< nee of th* sunspot ejele of (levin 
years (in the sens< of most run about in ixinn) I wdenu 
of this was furnished not long ago by one of our ablest 
meteorologists, Or Buchan, in a paper to the Scottish 

Meteorological So< lety (Journal, 3 scr , Nos xvm -m 

P ll 7 ) 

For such an inquiry th( record of Rothesav in Bute 
is singulaily vduable extending back as it does to thi 
year 1800 in unbroken series 

The relation to the sun-spot cycle mac be traced, 1 

think, not only in the total annual rainfall of Rothesay 

but also, with more or less distinctness, in the amounts for 
certain sections of the \ear, and even individu d months 


THE WEWHFR REPORT S OF THE METEOR- 
OLOGICAL OFFICE 

'T'HE commencement of the net* >ear was marked 
a bv the introduction of a number of changes 
in the weather reports of the Meteorological Office 
| Two notable events have contributed to bring about 
modifications in the daily report Arrangements 
have been made for regular telegraphic reports from 
kcl ind, ind for occasional reports by wireless tele- 
graphy from the ships of the Naw 

I!i inks to the Danish Government and the Great 
Northern Tel graph Cumpiny, the cablo to Faeroe 
and Iceland, long desired bv meteorologists and 
hshcr> issocnlions, was laid in the summer of last 
\<ar There is 1 touch of sadness in the reflection 
that Vdam Paulsen, director of the Danish Institute, 
who lid the way so assiduously tow urds this meteor- 
ological Canaan, only got a distaiijr^iew of the 
promisf d land In August 1906, he issued a 
circular on behalf of the Danish Government, de- 
fining the Uuns of subscription for the service of 
meteorological Ulegrims ftom Iceland, but, as 
alreadv reported in Nutwr, he died before the 
irrangumnts wore completed 

Reporls fn n JTiorshavn in 



Faetoe and from S&yd is fjord, on the 
e ist coast of Iceland, have been n- 
teived in London, in a provisional 
w iv, since the end of October, but 
thv metcoroiogic il telegrams from 
Rcvkjivik, on the west coxst, com- 
menced on Fridiy, February 15, as 
part of the full system which jn- 
i ludes mess igcs from Blonduos and 
\kure\ri, where the land line 
touches the northern fjords, and 
Grimsladir, between the last-named 
pi ice and Sevdisfjord, where the 
Cable lands 1 he nu teorological 
arrange meats art not complete even 
\ct, for the reports do not conform 
to the established international 
modd, nther in uniformity of the 
nour of observation or the extent 


t , of the infoi motion transmitted, but 

a, Rainfall July, Rothesay, 1S00-1906 , *mo3tfaed with sura* of /«/<-, r sun *(kjc cjrvt lh()SC who have seen what the new 


Thus it is met with m the rainfall of summer, and 
especially that of July 

I have prepared a curve of the Juh rnmf ill (a) in 
which bv 1 familnr method, each vear-pomt repiesc.nts 
the rainfall of five contiguous Julvs (.1 e iSoi-^ 

and so on) Below is the sun-spot curve (n) I he amount 
of coricsporulc nee between these two seems rrmtrkablo, 
and not e isily expl uned by fortuitous {.oinrulenie 

Alb\ B MacDowaii 


The Relationship between Diamonds and Garnets 

In an able piper entitled (< i he Diamond Pipes and 
Fissures of South Uric a ” re id before the Geological 
Society of South Mru i lather more thin u vear ago, Mr 
H S Harger rifeis more tlun once to the significance 
of the ioet that diamonds havr been found embedded in 
garnets Perhaps the f vet lint (he converse is also true 
namelv, that the garnet sometimes occurs embedded in the 
diamond, may not be without its share of interest I have 
here at the present time a fregment of a Wessellon 
diamond, weighing a huh more than a carst containing 
a small, irregular gmnet of ibout one-tenth of a cor xt 
Originally the fragment seems to hive formed n part of 
a shapeless diamond of perhaps iwo carats, which evidently 
edUoscd either two or three small g cruets, or garnets and 
diamonds J R Sutton 

Kimberley, South Africa, Februarv 20 
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information means for the weather 
map of north-western Europe, what light it throws 
upon the m< teorological situation of the northern 
Atlantic, will ipprec late the satisfaction that is felt 
with the result of the negotiations even in their pre- 
son stige P uilsen has indted carved for himself 
a minion tl aerc perenmus upon the winds and 
wcuhci of the storim northern island 

It is to the Lords of H M Treasury that we owe 
ihe realisation of this long-cherished project so far as 
this xountrv is concerned It ne< d hardly be said 
th it tht cost of the new service is very considerable 
1 heir lordships have undertaken to ask Parliament 
to increase the grant for meteorology from 15,300 I, 
the figure at which it has stood since 1882-3, by 
200/ , and ihe greater part of our share of the ex- 
penses for I cel ind telegrams is thus provided for 
In order that the new information mav be incor- 
porattd in the dnlv weather report the area of the 
charts his been extended to a more western longi- 
tude than hitherto, and the occasion has been utilised 
ilso to take in nn area as far south as Gibraltar, and 
to meet a wish often expressed that a barometric 
chart of the 6 p m observations of the previous even- 
ing should be given This appears as an inset chart 
on the same scale as “ yesterday’s "8 am chart for 
the whole of Furope, side bv side with the 8 am 
chart for ** to-day ” But six o’clock observation* 
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are only received bv telegram from western Europe* 
and the eastern portion of the map would always 
be blank Advantage is taken of this misfortune to 
get a western extension of the lower part of the 8am 
Barometric chart, and thus provide for the observ- 
ation from the Azores, for which we are indebted 
to Major Chaves and the Portuguese Government 
ft happens that the eastern point of the Azores and 
the western point of Iceland lie close to the meridian 
of 25 0 W and it is a matter of importance to get 
observations from both these “ centre* of action ” on 
the same chart The bringing of Iceland into touch 
with Europe bv the new ^telegrams emphasises the 
isolation of the Azores, md the chart is a pathetic 
appeal for the ext< nsion of the arc i to be reached bv 
wireless telegraphy But in the meantime the daily 
problem of drawing isobane lines to connect the 
Azores pressure readings with the European and 
North Atlantic distribution 
affords an intellectual exer- 
cise which would bear com- 
parison with some subjects 
of competition judged 
worth\ of valuable prizes 
In order to represent the 
new arrangement of p 2 
the barometric charts for 
the issue of February 20 
have been reproduced, com- 
pleted for observations 
missing on the day Hiey 
show the development of 
the storm which c lused 
the Berlin disaster at 6 a m 
on February 21 
The extensions of the 
daily charts have been 
< arned out wi thout sacri- 
ficing any of the inform- 
ation hitherto given on the 
inner pages of the daily 
report* except the imp of 
w eeklv 1 esults w hich has 
occupied a place on p 2 for 
some years, On p 4 the 
table of hours of observ - 
ation nas gone to make 
space foi wireless tele- 
grams, for which arrange- 
ments have been nude 
thiough the courtesy of the 
Lords of the Admiralty 
Only two messages have 
appeared as yet, but they 
have been enough to show 
that the system, which 
needs careful organisition 
in older to avoid disastrous 
results arising from instrumental or telegraphic 
errors, is capable of satisfactory working 
The weekly report has been enlarged by two 
additional pages 1 he new features introduced last 
year have been continued They include temperatures 
on the grass ard in the ground, from a considerable 
number of stations, md observations in the upper 
air contributed by Mr W H Dines from his new' 
station at Pyrton Hill, Oxon , Mr C J P Cave 
of Ditcham Park, Mr S H R Salmon of Brighton, 
and Mr J E Petavel, for the physical laboratory 
of the University of Manchester, working at Glossop 
Moor To these have now been added a table of 
temperatures of the sea, at coistguard stations and 
elsewhere on all coasts No one doubts the influence 
of the sea temperature upon the climate of this 
country* but few attempts have been made to deal 
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with the numeric i\ results The tracing of the rela- 
tion of sea temperature to the incidence of sea fog 
is the direct object of the new departure in obtaining 
the readings weekly inste id of monthly as hitherto 
But the most important idditmn to the report 
although it makes little show, is on the new ft out 
page It is the first result of an attempt to deal 
with climatological work from the point of view 
of frequency distribution Ihe weather of the week 
for each of the twelve districts of the British Isles 
as rt gards wainith, rainfall, and duration of sun- 
shine is ch iracterised bv a sell etion of adjectives for 
each clement To do this the results for the current 
week have to be referred to thi mean values for the 
corresponding wtek which are smooth* d to gux* 
ipproprnto avenges “for the time of \eni ” Ihe 
trouble is to define the clnracti ristics of a week in 
such a wav that when the weeks of a particular kind 


come to be countc for a season or a year, the result 
shall not be misleading I his seems at first sight 
in etsv matter, but he frequency distribution of the 
values of the 1 1< mi nts introduces a difficulty that is 
curious and interesting , 

T iki as an e\ impU the rainfall in a district like 
that of the eastern counties The mem value for 
the week is by no means the mdst frequent value 
I he commonest kind of week is one with very little 
rainfall md the frequency of weekly falls of successive 
intensities is less and less until we come to ran 
weeks of very heavy rainfall Thi mom rainfall 
belongs to a group which is comparatively mfrequeni 
Consequently, if we call a wetk with less thin 
average rainfall a dry week and it seems at first 
sight reasonable to do so, we shill find that in an 
ordinary season most of the weeks appear as dry 
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ones, and thi \ m balanced b) the heavj rainfall of a 

ft W W( t Wtekb 

Thus in eh iracn rising weeks for counting it is 
access ir\ to dt tl with probable frequent v of otcur- 
rentt is well is with the re 1 ttion of the weeks fill 
to the depth of rain hrtquincv results are 

most e isilt expressed b\ odds It Ins been sought 
to determine limits for ft week of so celled “htavy ” 
r unf ill so th U the e>dds arc two to one against its 
01 cum ne e and the same for “light” rainf ill 
further ‘ ven htavc ’ rainfall has betn so defined 
th it tin odds ire eleven to one igainst its occur* 
nnu md ‘ ver\ light” in a similar wav 

lo determine the limits for these odds the weekly 
v llues for the twelve districts for the twenty-five 
\eirs 1H81 to 190^ have been de dt with Smoothed 
mt 4ii v dues for e ich week have been obtained, and 
frequency results for groups of six or seven weeks, 
10 get 1 sufficiently 1 trge combination of value*, to 
nuke the odds a reason tble represent ition of the 
prnb ibilities of the case Limits ire then chosen so 
th it of the whole number ot r unf ill viluis for a 
group of weeks, one-third are moderate one third 
he i\\, oni -twelfth very hciw, one -third light one- 
twelfth verv light Sunshine md tccutnuliltd tem- 


E nclano East 

Week 3 z 34 3* 3 e 40 4 z 44 46 4a so 

T VtRY HEAVY 



Clas- ifii-fcuon of Weekly Kainlall —Portion or diagram for the liintrut 
‘ 1 ngland Er l for the period from the 32nd to the sist week Ihe 
line a is the smoothed ac year average of the weekly rainfall If the 
rainfall for any week fall within the central shaded belt, it is charac 
tenwd ns 1 moderate , if it fall outside this belt it 1* either htavy 
or light if it fall above the dotted line n or below the dotted line 
E the word ‘ very is prefixed to the deaignation Ihc limit* are so 
adjusted that 4 of the values for the as yeats iBB 1 1905 fall below the 
line c A between tbe line* b and c, and ^ above tbe line h One 
twelfth of (he values fall above or below each of the limit d and K d 


peraturc ibovc and hi low 42° are tr( ited similarly 
The adjtthvts schclid for sunshine ire “ ibundant ” 
md “ scanfv ’ and for w irmth 41 uniteual ” and 
4 defi< a nt ” 

The work mcesstrv for obtaining Ihcsc limits his 
been vtr\ ht<n\, but incidentally a number of in- 
teresting points about the weekly values for the 
elements m the several districts and the frequency 
distributions have been disclosed which will be the 
subject of m ofhn d publication on the seasons in the 
British Inks 

The monthly report which began with the 
January number issutd at the end of February, 
shows less change than was anticipated at one 
time Negotiations wire initiated with the view 
of making it a complete index of climatological 
work for the British Isles, to contnn a line of 
data for carh station contributing observations to 
the Meteorological Office the Ro\ tl Meteorological 
Sot u tv, and the Scottish Meteorologu tl Socu tv \t 
present the three bodies roll* cl md publish observ- 
ations independently, but if a joint publication could 
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be arranged, in\ person requiring climatological 
data would b. able, ov reference to a single publica- 
tion, to know what information was jn existence 
and where it w»s to be obtained Ufi fortunately 
difficulties arose which could not be overcome in time, 
and as regards climatology the Report for 1907 is 
limited to the 170 stations in direct or indirect connec- 
tion with thp office But Dr H K, Mill, the director 
of the British Rainfall Organisation, has expressed 
his willingness to contribute a rainfall map of iso- 
hvctal lines b ised on the monthly results for about 
^00 st itions in the British Isles, and in the current 
issue this replaces the map showing rainfall values 
at the 170 stations which h tve always been regarded 
as too few for drawing isohyc tal lines 

It ought, perhaps, to be added, as regards the 
daily weather report, that it is prepared and printed 
at the public expense, and is sent free to .anyone who 
pays the cost of postage, wrappers, and addressing 
Compliiut has sometimes been made that it is not 
idvcrtiscd as it should lx, but is a matter of fact 
the “ vdvtrtisible interest” rests with the Post Office 
for the weekly report with which the monthly is 
included a subset iption is charged to nuet the tost 
of punting But this report gives so compendious 
1 sUhmuit of the neither in the British JsJes, daily, 
\\( kly, monlhlv qu irtc rh , innual and average, in 
an innual volume of about 450 pages, that it ought to 
find 1 place m evirv refirence library It has now 
been in exist* me for more than twcntv-fi\( years, and 
its value as 1 homogeneous body of statistics 1 icre ises 
with evtrv iddiiioml veir Its weeklv pjgts are loo 
much like pemnnem to be ittractive to the general 
reidir, but 1 distutbmg re flection about the matter 
is that whui its lift has continued for fifty years, 
and the public becomes (due Utd to appreciate its uses, 
there will bt no me ms of nutting demands for the 
numbt rs vv hieh are now rt g trded as being merely 
of interest to tile lurious meteorologist 


7 EC II NIC 1 I 1 hR WIN 01 OG Y 

A N interesting ft lture of the progress of engineer- 
ing seience has betn the gridunl formation of 
tlu engine (ring vniibulirv Fvfr since the days of 
the t irly constructors there has been a steady ap- 
plication of fresh terms to technic j! pr ictice, and it 
is not difficult to trice the methods by which this 
has taken pi ice But the process has operated to 
such an extent tint what could almost be called a 
new 1 mgu ige has iris< n, ind speclmi ns could be 
quoted from the best examples of engineering litera- 
ture which to schol irs of a icntury ago w r ould convey 
no nuamng though the origin of each individual 
term might be at once apparent to them 

Some of these terms havi intf resting histones by 
reason of the th mges of sense they have passed 
through The word 44 skid,” for example, wns 
originalh the name of the buffer rope hung over n 
boat’s side to protect it from injury It was then 
applied to the shoe placed under a wheel to brake 
the motion of a c image , and finally jt wis turned 
into a verb to express the vagaries of vehicles in 
muddy weither 44 Switch ” first applied in raflwuv 
practue and connected with the peculiar motion of 
the bar sc named was passed on to electrical 
machinery The 14 salamander ” is a new t of a kind 
supposed, according to an old legend, to be capable 
of living in fire The newt, surrounded by his 
■flames, is sometimes seen in heraldry, and from this 
source it was applied to certain kinds of foundry 
irons and crucibles 44 Splay ” is borrowed from 
arehitet tu**e and in its original sense means an 
obhquitv or bevel edge The bevel edge is frequently 
used to expose some interior part, and hence the- 



March 21 , 1907J 


NA TURE 


491 


J*. 


ongio of the term, which is simply a contraction 
of 11 display ” The “tender,” or attender, of the 
vessel or locomotive, and the ” tender ” supplied by 
the contractor, though of such different meanings, 
are derived primarily from the same Latin word, 
meaning “ to reach out ” On the other hand, the 
verb 14 fuse ” comes from th< Latin, meaning 41 to 
pour/’ and the noun “ fuse,” together with “ fusee,” 
Jrom a word meaning “ spindle ” It is interesting to 
note that several words, such as magnetic, type, amil- 
gatnate, wire, and cable, have been borrowed from 
™ technical vocabulary and applied to the language 
of ordinary affairs, and no doubt as mechanical appli- 
ances enter more and more into the essentials of 
social existence this process will be increasingly 
earned on Perhaps the most interesting history of 
all u thit of the word “pole,” as used by electrical 
engineer* Its original is a Latin term meaning 
simply an axis of rotation From this it has been 
applied to the particular axis on which the earth 
rotates, thence to the two points on that axts of 
special interest, to the ends of a suspended magnetic 
needle, and so to the points of intensity of any 
magnet By analog \ it has hn illy been ipphed to 
thf terminals of an electric tell, and it is hard at 
the present day to see in its application -whether to 
the battery or the d\namo any likeness to the 
original sense of the word 

Many of our oldest terms ha\c simply accompanied 
the ideas they < xpress into engineering practice from 
architectural, mutual, smithy, and domestic uses 
Examples are swivel, lathe pump, gauge list (from 
the same root is “lust”) hsh-joint, braki , and 
most of the terms connected with masonry construc- 
tion Some of Latin origin are interesting, eg 
piston (pinserc = to pound cf 44 pestle ”), camber 
(camernre = to enclose or vault) filter (filtruni = fc It), 
md vice (vihs — the tendril of a vine) Some are 
derived from European languages m nf (Si and 
skarf^ i joint) tarn (Put kam) bush (Dut bus = 
i box), ratchet (Eng rack) (alipper (Eng c ilibre) 
and jettv rabbet, tunnel, pulley quoin, from the 
French Oth< rs the derivations of which have never 
been traced arc sprocket cotter, journal (in the 
mechanic i! sense) and spline 

Of the methods employed to-dav for christt rung 
new engineering conceptions the favourite is the use 
of analogy Prob lbly more than a third of our ex- 
pressions have been introdueed in this w \y In 
many the analogy gs obvious — sleep* r bed, jacket, 
feed, boost* r (a US colJoquuhsm) Some are due 
to a likeness in appear mce— crane, nose, shaft (from 
the arrow), groin (from its position), muff worm, 
others to a sumlarffv of function or move ment—de id- 
beat torpedo (the name of a fish) dog and jack 
(originally applied to anv dorm she implements of 
humble usefulness), pinion (from the joint of a bird’s 
wang), valve (from anatomy), and siren (originally 
“one of certain sea-nymphs, who sing with 
bewitching sweetness,” dictionary <) In one or two 
the analogy is more subtle Thus a 44 washer ” is 
realk a kind of lubru int, and so was considered to 
resemble the film of water between the hands in 
washing 14 Bogie ” is said to be from 44 bogey,” a 
fiend tne bogie coal-waggon being so called because 
from itp suddenly turning when people least expected 
it, thev used to exclaim that the new waggon was 
44 Old Bogey fl Himself * 4 Steelyard,” according to 
many dictionaries, owes its origin to the yard in 
London where steel was sold by German merchants, 
and where this kind of balance was in use 

Somewhat akin to this class are the one or two 
compound words we have formed— flywheel, manhole, 
breakwater, ingot (an ancient example, from “in” 
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and Anglo-Saxon “ g£otan,” to pour) — and words 
corned with the aid of suffixes, such as spin-dle (very 
old), tire (tic-r), troll-cy, tap pet, span-ner 

Many technical terms have been formed directly 
from Latin and Greek words There arc old ex- 
amples — pawl, carpentry, canal, cylinder, one or two 
of more modern dalt such is electricity annular, 
hvdraulir, and a host of recent ones, telegraph, 
telautograph, microphom vulcanite dynamo, tlectro- 
tuhnus, asbestos, torque rheostat, &c 

In general, it would seem thit the terms used m 
construction work and michimry ha\e ban intro- 
duced mostly by the use of analogy, while the 
pioneers of industries — such as electrical engineering 
- more dost iy related to pure science whose work 
h is often been carried on m the university labor- 
atory, have favoured the cl issit il method in mining 
words 

Light words used by electric il t ngineers form a 
class by themselves in thit, instead of slowly making 
the ir way from some individual’s suggestion to 
gnu r il recognition they hi\e been established by a 
pirliamcnt of scientific nun, md hive found an 
immediate ind umvtrsil adoption 1 hese art the 
t let trieal units flu origin it two -ohm md volt — 
were suggested b\ Sir t Bright and Mr Limner 
( 1 irk Hu st togt thcr with tmptn. coulomb, md 
fir id, wen m ide legal at the Intern ition il ( ongress 
in 1881, md three fresh ones joule w itt, and henry, 
wire authorised by the Clumber of Ddcgiles it the 
( huago Exhibition in iSe^ One sinking feature of 
each of these words is its terseness i virtue so often 
l.ukmg to seientific expressions 

Projior names h ivt been introduced in other ways 
as well The most f minus e\ 1 tuple is “ m ic idnni ” 
Others tre trimway (Outram’s wns from the m- 
ventoi) galvanic, voltaic (in use before the unit was 
suggested), mignrt c it d in (from t it ilonla, the 
home of the citilin forge) de ruck (the n mu ed 1 
han^m in of the seventeenth tcnlun) ind a queer 
lnbrid sometimes seen in punt nureonigrmt 

A few words hive been distracted from foreign 
I mgu iges Such ire qu iv (an old rxinipk), 
voussoir turbine, borage, tmen ( dso spelt accord- 
ing to the diction tries Iwur tweer tux < r , ind 
twur), mtomobile and ch issis 

About the onlv scientific turn (outside the advertise- 
ment columns) thit tm properly be c ilk d in inven- 
tion is the word “ g is ’ 1 his we owe to a Dutch 
chemist v in Helmont, of the sixteenth ind seven- 
teenth centuries I f is cxplan ition is that, “because 
tht* water w'hich is brought into a v ipour b\ cold is 
of mother condition than 1 v ipoui raised bv heat , 
therefore for w int of a belter name, \ have 

e died that vapour G is 1 m mg not fir severed from 
the Chaos of the Auntienls ” The word “clack ” 
formerly applied to the non-return valve, is an echoic 
formation but it w is not coined to describe the v ihi , 
its first use being to express the sound produced bv 
xuih me ch inical ipplnnces It seems a little stringe 
thit the engineer whose work is so often tssoented 
with Anginal invention should so seldom resort to 
origin il methods in devising names for his produc- 
tions 

There are Mill many c ises of inventions thit hoc 
tome into gener il use vvhnh are badlv in w int of 1 
short expressive title Thus we have nothing better 
to describe the practice of signalling between 
mutuallv invisible points through the medium of the 
aether than 41 wireless telegraphy”, the onl\ name 
iviilible fbr the class of prime movci which works 
by the explosion of a vapour is “internal minbustion 
motor”, and surely a hindv substitute would be 
welcomed for 41 electric power suppk,” and some 
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more appropri tit title for its particular viiil organ 
than “uritril station ” ‘ htrro-umcrcte ” is cer- 

tainly an linprowment on “reinforced concrete,” but 
it is a clumsi mine for a material which does such 
import tut work in tivtl engineering \ similar case 
which existed until lately was the need of a substitute 
for “ icn tl navigation,” but this has been most 
h ip,)il\ met b\ the suggested 
‘ tuition,” a word whith is both 
short in spelling md wieldy in pro- 
nuiu 1 ilion 

It is to be hoped that those who 
h ivl to coin nt w < ngineering 
itrms in future will follow the ex- 
ample of the old Dutch (.hemist 
md depart is little as possible 
from thre (.-letter monosyllables 
1 He times are growing too busy 
foi hiore of the three- and four- 
svlliblcd obstructions of phvsicists 
md electric 1 ins to be tolerated 
A H Dowvhs-Shaw 


L nfortunatcly, this sport is nothing like what it 
was when Sir Samuel Baker shot ana hunted la the 
island some sixty years ago, and if matters are per- 
mitted to go on as they are, »t is the author’s opinion 
th it severul of the game animals will be in danger 
of extermination, or at all events will be so reduced 
in numbers that Ceylon will cease to be a hunling- 


S rORl IN CFYLON 1 
UIFTEFN years’ 1 xperience of 
the jungle, tvui though it be 
limited to one or two annual hunt- 
ing tups, ought to sufhee to make 
any keen sportsman (like 1 the 
author of tile volume be fore us) 
thoroughly familiar wuth the habits 
of all the larger forms of wild 
animal life to be met with in 
a circumsei ibed area mimuhat 
smaller than that of Ireland Mr 

Storey has however not been coil- Fir 7 -ChiutorSpo 
tent with his own great prictual 
knowledge of the dem/ens of 

the Colon jungle md their w cys, but his rnlistfd 
the aid of a number of his fellow sportsmen With 
such an irr i\ of spe enlists, the book ma\ be re- 




* io 1 — Head of Cej Ion Bufl-lo rom Storey * '• Hunting and Shooting 

in Ceylon 

girded as a thoroughly up to-d ite account of the 
sport to be met with at the present day in one of 
tfce' most lovglv *>f the islands of tht East 

1 " Hunting and Shooting hi Ceylon By H Storey (and other*) 
Pp (London Longma is Giten and Co , 1907 

Pri 4 tyr net 
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ted De-r th« buck with the anilers In velvet From Storey a l * Hunting 
and Shooting in Cejlon * 

field for European sportsmen Ihe two species most 
sorelv harried appr ir to bt the chital, or spotted 
deer (Fig 2), md tht elephant As both probably 
itpiescnt races peculiar to tht island, their extermin- 
ltiori would bt little short of i cal unity 

In the case of the chitnl (and this also applies in 
l minor degree to the sambir deer) the mischief 
seems to b* due to the killing of this beautiful 
mini il bv native hunters for the sake of its flesh, 
which is cured and dried Ihe remedy suggested 
by Mr Storev is the prohibition of all trade in pro- 
ducts of the chase within the isl md itself, the 
vilhgtis being, however, permitted to kill such deer 
as they require for thrmselves As regards elephants, 
of which the author believes there arc less than two 
thousand in the wild state in Ih^ island, the destruc 
tion ippenrs to be mainly due to the Furoptan sports- 
men w'hose exertions were formerly stimulated bv 
a Government reward for every one of these noble 
am mils slam 

\s \ vlon elephants generally have no tusks to 
speak f, it is a little difficult to sec why sportsmen 
arc so een on shooting them, and it is to oe hoped 
that th destruction qnay be stopped in the near 
future *Vi!d tuskers (not improbably belonging to 
a race o ginally imported from the mainland) are 
nows Mr Storey tells us, very scarce in the island, 
although except in the case of “rogues,” they are 
rigorously protected Naturalists will be much 
interested in a giant race of (practically) tuskless 
clcphmts living lit the Tamankaduwa district which 
are much larger than the ordinary Ceylon form* and 
commonly attain a height of between 9 feet and 
ro feet 

Ihe mthor’s observations with regard to the wild 
buffalo of the northern districts of the island, and 
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the figures of the head ho gives (one of which is here 
reproduced^ are likewise of Very great interest to 
naturalists, for they seem to indicate that the 
Ceylonese animal is a distinct local race of Bos 
bubalts After stating- th it the horns arc smaller 
and less regular in form than those of the buffalo of 
t^e lndiqn mainland, Mr Store\ observes that 

“In India thc\ seem llmost all to curve boldly out- 
ward and upwards finally curving in tow aids each 
other at the points In C pylon they are very 
irregular, and usually much shorter, though occasion- 
ally the y may be more missive tlnn Indnn horns 
Hu* commonest form rue thost curving outw irds 
' nd upwards fin] in scent form, but not with the 
bold, almost half-( irculur sweep of the Indian 
hf ads ” 

In this place it in n hr mentioned that is the 
author is not a photographer, lie has been com 
pellcd to borrow the admirible photographs of 
*oenerv md animals with which the volume is illus- 
trated from friends and brother sportsnn n To one 
of the sc we have ilrcadv alluded, a second showing 
the most beautiful of all Civ lone so imm ils, is rt 
oroduced ns an t sample of the gc neral excellence of 
tlv picturt s 

lake all the bur-game immaK of the isl md the 
chital is specifically the s anu is its Indian repre- 
sent itive The very fact that tigers are unknown 
m the island is, however itself praditallv sufficient 
to indicate that ill these inmnk ire rati il1\ distinct 
from the mainland foims 

Although big-game animals mlurnlU form the 
m on theme the mthor has something to sav re- 
g ceding smaller game, and likewise gives much in- 
formation with regard to the phvsical characters 
and scenerV of the country, while tht requirements 
of novices contemplating a sporting tup are not for 
gotten Although confessedly written from the point 
of view of the sportsman rather than n iturahst 
Mr Storey’s volume contains murh which appe i Is to 
both classes, while it may likewise be commended as 
a delightful description of a tropical country to the 
general reader 


THE DEATH OF V M BFRTHb LOT 
'T' HP tragic death of M Mucdlm Berthclot on 
* Monday has iwakcned a feeling of sympathetic 
sorrow throughout th< int* Uertual world As a 
cliemist, philosopher, i fearless exponent of scientific 
truth, and perm ment secretary ot the Paris Academy 
of Sciences M Buthelot’s work and influence made 
him renowned imong the greatest men of our time 
1 he French nation has to mourn the loss of one of 
Us leading citizens, and its soriow is shared wherever 
knowledge and research ire cherished 

Scveial conflicting iccounts of the dr un Uic cucum- 
stanccs of M Borlhelot’s deuh appeared in Tuesday s 
papers One rt port stales th it ht expired clasping 
the hand of his wife, who had been ill for a year and 
had crossed the datk rivtr a few minutes before 
According to anothu account, M Berthclot was 
sitting in his study when the news of his wife’s 
death was brought to him bv a nurse, and he fell 
back m his chair dead The 7 imes correspondent 
states that when M Bei ihelot entered his wife’s room 
on Monday he found her dead and the shock w'as so 
great that ho returned to his study 'and there died 
suddenly himself, 

France knows how to honour its illustrious men 
*o it is no! surprising to learn that at the opening 
uf Tuesday’s sitting the French Government pro- 
posed to grant a credit of Hoof for h national funeral 
for M Berthelot, and to adjourn the sitting as a sign 
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of mt tuning A smuler expression of sympathy took 
plicf in the Senate, and the Academy of Medicine 
likewise idjourned its sitttng V\ c Itarn from the 
Tutus that there will be no religious service in 
honour ot the dead Tht national mil funeral has 
bten iccephd by the family on the underst indmg 
that Mmi Berthclot should not be st parated from 
her husband who could not live if ter her 

\\ < propose to give an iccount of M Bcrthclot’s 
lif< and work in another issue ind lure limit our- 
selves to the expression of deep rtgiet at his sad 
death md of sihslmtion th it the French nation has 
so chnrly shown its hign rt gard for the great man 
it il is just Inst 


NOTES 

I jif Goklstniihs’ Company has tn ide 1 domtion of 
io,oopf 10 tin I i\\ s \gncuhur it 1 rust (Rothamsied 
1 xptiuru lira! Station) In be devoted lo r» sr irt h in connec 
turn with th f* soil mid to b< known as the Goldsmiths* 
Comp in\ ’s fund for soil investigation 

Mr \ \ WRtMP konn th h undi r md director of 

Blue Ilill Mi teoiologu d Obst r\ itorv has Ken appointed 
profi ->sor uf menorokgv in H irv ird University The 
Blue Hill observations and investigations hove her n pub 
fished for m un w ns in the \nn ils of tin Hare ltd ( olkgi 
Observ itorv 

At tho annu d gencial meeting of (hi ( heminl Soeiotv 
on h nd iv Much 22 the pirsident Prof R Meldol 1 
P RS will dt liver in lddn ss entitled “The Position and 
Prosper is of Chenuc d Res< irch in (ire it Britain ’* 

Mr \A H Powik t h FRS medii it inspector of 
I he Lot d Government B< ird ha« been appomnd ihitrnnn 
of the Roy cl Commission on lubcuulusis in suuession 
lo the late Sir Malm! I osier 

The 7 mu * correspondent it Ottawa reports that on 
l uesdav 1 deputation of represent »nvr C in idnns isked 
foi a Federal grmt towards tht erirtion of a nation it 
mi mortal at Brmtfoid Ont ino in honour of Dr 
Alexindrr (irilum hill who invented the telephone in 
ih *t cilv In nph, <air Wilfrid 1 inner 1 xprtbscd hi use 1 f 
in Ik trfi s\ mp ilhv with the movumnt 

A MiMSTi rial, nit isuh hiving for its object the amend- 
mr nt of the Patent law \v is introduced in the Housr of 
( ommons on I m sd iv I he m un purpose of the Bill is 
lo previ nt ihe pitent luvs from being used for the 
hindrance and suppression of British industri »1 develop- 
ment It is proposed to simplify the procedure of 10m 
puKorv licence and instr id of the applicant having to go 
before th< Judicid Committee of the Privv Council as 
at present, hr will go, first of all, before the Controller 
md afterwirds hi fore a judge specially selected b\ the 
lord Cluiutilor who will be habitually dealing with 
patent c vses 1 his method wdl tend very consider iblv to 
shoiten the heiring of cases, because they will be dtalt 
with bv an expert judge I he Bill also provides that mv 
ipphejnt tan go to the Controller thru yeirs after the 
grmhng of inv patent and apply for the revnnhin of 
the pitent on thr ground that (t his not b un ukquateU 
worked withm the United Kingdom In addition to con 
pit Kory working syndicate arc to be enforud to deposit 
simples when ihe Patent Ofhu requites tlieni to do so, or 
( K a their application wi’l be refused 

r uf ( feologiits’ Assoc tation has irranged an excurij^ld * 1 
to Plymouth from I hurst! n M irch 2S, to lucsd^ff. 
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\pit1 2 so th it number!* who tan spend I aster in the 
west will be able to study the locks and deposits of the 
Plymouth tiid Cornish areas under very pleasant conditions 
1 lu excursion mrctm is Mr G E Dible\ 7 Champion 
( if s ( ni I ow( r Sydi nham S E 

[ \i l C \ a ri\ ( ion President of the Bo ird of Agriculture, 
has u ci pled the invitation to open the second Nation x\ 
Poult r\ ( onf» rente at Rending on Mondav evening 
J ul\ 8 1 He Mavor of Re iding (Mr b Jackson) his 
lntiinited his intention to gut a leception to deb g lies ind 
munlHrs in ihe Iown fl ill, R< iding m that evening, 
wlun the oftici d opening of ihe (onferenct will take pi in 

A 1 km imivvkv mnounccment his been issued ngarding 
tin arrangements for the fourth Tnt< rnnl tonal Mathe 
muaal (ongttss which is to be held in Rome on April 
G-n iqo8 A large general committee has been formed 
rtpnsenling the Reale \rcadeinia dc 1 1 mcei and the 

Circolo nuitcmatico di Palumo A special feature Will 
be the organisation of lectures or, to use the American 

term colloquia e ich embracing the survey of an extended 
n gion of millumniu il sew me ind the r o'!owing mathe 
mitiuans have promised to lecturi — Pr< fs G Darboux 
A R Forsyth D Hilbert F Klein H \ 1 nri ntz 

G Mittag I effler, S Newcomb E Pit ~d, H Foment^ 

The suhsi ription is 35 fr ini s for membrs 15 francs for 
ladies tickets Th< treasurer is Prof \ incenzo Rem i t 
5 Piazza S Pietro in \ liuoli Rome while Piof G 

Castelnuovo, at the same addri ss, \ a general secretary of 
the organising lommittci. 

1 nr sixtieth annu d meeting of the Pal tomographic al 
^ourtv w is held it the uptrtmcnls of the Cieologual 
Societv Burlington House on March 15 1 h< report of the 

coined refund to the utivitc of students of pile ontology 
in (mat Britain at the present time as witnessed In tin 
number ind \uiietv of the memoirs offend for public ition 
\mo lg instilments of monographs issued in Mjofi mu 
completul Mr Ricd’s dtsmpiion of the Girv in Inlohites 
md inolhi r began 1 new monograph of ( ambrian 1 nlo 
bites be Mr Luke Ihe Carnegie trust fui th( univcisitus 
of Semi md had dtfrned the coat of five pi iti s of Old 
RmI S indstom hshi s descrihed bv Dr Traqu nr I hi 
souM\ lost st\erd subscribes bv death in iQoh, lining 
I hi s( the Rev J J HI ike who left his monogr iph of 
Cornhrish fossils unfinished The funds h id b» en 
augnumid bv a speu »1 s ik of beck stock to members buj 
mam n< w subsirihrrs were needed to raise the norm il 
incoim to the amount ncemd b\ the society (on \eirs 
ago Dr lknrv Wuodwud FR S Dr (j J Hindi, 
F R S , md l)i \ Smith Woodwird IRS win re 
elected president tieasurir, and srintarv respectively 
Messrs J llnpkmson W D I ang H Woods md G W 
Yeung wire clutui mw members of council 

J hf Ph irmat ( ut ic il Somty of Gieat Britain has on 
sc\eial occasions lxnehnd by the generosity of Sir Ihomas 
Hanburv whose d« ilh w is mnoumed in last week s 
Naiurf To the must urn of tin society he presented the 
valuable collection of 111c meant and modern maUnu 
medica m ede dui mg main m irs by his brother Dame! 
as 1*f)I as the whpk of the mi dinnal plants of his rich 
herbarium J hesi now occupy a speciil room of the 
museum, named the Danbury Room lo the library of 
the Society he presented 1 tine tolktUon of scarce and 
\aluable work< on materia medic t ind botany in un of 
which are noyv extfemelv difficult (o obtain At itu n 
opening of the School of Phainucy in 0103, at yvhich he 

NO 1951, VOL 75 j 


was present Sir Ihonns expressed the wish that his name 
should, in future be associated with the Daniel Hanbury 
gold medal, which is offend biennially bv the Pharma-* 
louttcal Society for original rescauh m the natural history 
and chcmistrv of drugs, and he handed to the society 
securities, so that each recipient of the gold medal should 
it the same lime be presented with the sum of fifty pounds 
His generosity extended even lo the School of Pharmacy, 
the silver medallists of 1 uh session receiving copies of 
" Pharm icographi 1 ” and “Science Papers, " m which 
volurms (he life-work of tht late Daniel Hnnburv tre 
embodied It is mierrsting to note that the munificence 
of Mr Ihomas always had a practical aspect His gifts 
were intended to help and stimulate personal effort, and 
wne always given with discrimination after due consider- 
ation 

\ surxiirK expedition under the auspices of the Roval 
1 a 1 gr iphic it Souelv, the funds for which had been found 
1>\ the \lptne ( lub had been irranged to explore Mount 
by tic si from the I ibet in side It was proposed that the 

parly under the command of Major the Hon Charles 
Bruce M \ O ul the -,th Gurkha Rifles should travel 
from D ujeeling north to K empadzong jusfc on the libetun 
sick of the Indian frontier there it would have turned 
shuplv ind nc irly due west to Kh irta, from ne ir which 
point the nsmit was to have been tommencfd Nepaul 
Umtory would nowheu have been violated It was pro 
poM(l muMoui that the natives should hive been dc lit 
with diieuly bv the Lnglish leaders, and that evity pre- 
caution should be t ikon to ivoid any cause of friction 
Ihe Home Govmumnt, howevtr, refused tin necessary 
permission Mr Morlev, replvmg to a letter from Sir 

George Goldie, IxC M G , president of tht Royal Gto 
gr ipmc il SochIv s ud it w is not possible, consistently 
with the interests of the policy of the Government foi 
tin Gem mount ol Jndit to give encour tg< me nt or help to 
i xploradon in libel Mr Morlev liter in his letter made 
the unfoitunatc assumption that it was proposed to proceed 

furtively ” through Iibetm territory, 1 suggestion which 
Sir ticcrgc Gobbi rtpudiites verv emphatic ally It is 
(oncnvihlf that high Impend policy should lead the 
Guvernint nt to dei ide that the expedition was inexpedient, 
but it i> difficult indeed to r< ulisc that Mr Morley should 
hue supposed that i body of distinguished geographer's 
could counlinuue foi an instant anv Rrhenie of 1 

furtive ch ir teter 

I m innu d dinner of the Institution of Civil Engineer# 
v\ is hi Id on March 13, when the president, Sir Alexander 
kuinrdy, 1 RS w is in the chair lord Kelvin re- 
sponded to the toast * Science and Literature, “ and is 
rcporLtd by the Junes to have said it is interesting to 
remember ihil science has touched some of the noblest 
departments of art, for Leonardo da Vinci wus one of 
the greatest engineers as well as one of the greatest artists 
of all times Lord Kelvin also referred to the great 
ichievumnts of Smeaton, the engineer of the Lddystone 
Lighthouse, md rt narked that scientific engineering has 
groyvn up stme the middle of the nineteenth century 
About ihjK or 1839 the first professor of engineering m 
the British Tnipire was appointed, his chair being one 
e tabhshed in the Lm versify of Glasgow The demand of 
engineers tor improved training in science has never flagged 
since then and all our universities noyv have engineering 
schools I ord Twcedmouth, in responding to the toast of 

The Guests,” remarki d that the tngintcnng profession 
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is very dose indeed to the hdart of the Admiralty He re- 
ferred to the services of Sir Alexander Kennedy m con- 
nexion with naval construction, to the advice concern- 
ing dockyards given by Sir William Matthews and to tho 
distinguished woik as a designer of ships of Sir William 
White It is comparatively recently he said, that the 
Admiralty lias been so closely brought m loui h with the 
civil engineer But all the great works ordered by tht 
Admiralty have been carried out bv the advice of engineers 

An unsettled tvpe of weather prevailed over the whole 
of the British Isl mds during the past week and the wind 
frequently attained the force of a gd p on our coasts A 
storm of more than ordinary se\rrilv wa> exjjerieneed 
In the northwest of b ngland during the hie hours of 
Saturday and tin 1 arly houis ot Sumlav (March if> 17) 
In places on our north west coast the wind ttt lined lh< 
prcsr,uip of about 18 lb on the square foot I he storm 
reached its greatest violence fioin about 0 p m to mid- 
night, and afnrwards the gale r qmlly subsided Un- 
fortunate I> the strongest wind force was coinndfnt wiih 
the occurrence of high wuter, and in consequent. e much 
demise was occasioned by wind ind wave Notwithstand- 
ing the \\ indv character of the weather thick fog has 
prevailed on our south-west coasts r< suiting m tin ground- 
ing of at le Hat two large steamships <mt going ushon 
late on Sundav night and the other in the early morning 
on Monday 

1 IIF report of the Mudstone Museum Public librat), 
and Art Lilhry, for iqoh chronicles a very successful 
year, notihly for the fict that present itions hive been 
niadt by donors living at (onsidetablo distances from the 
borough Misprints like Malay Peninsular md Osteolepus 
somewhat detract from tht st\le of tht report 

The blue jav (( yauocttta cmfu/fl) tht killdeer plover 
( b quiittis vouftra) and tile blut bird (Sia/ia sia/n) form 
the subjt cl of the last three of the excellent series of 
illustrated leaflets issued bv the (l S ) National Association 
of Audubon Sen ictus 

Nt-w or little-known ptrchlike fisht s in the collection 
of the ac idemy and tht land sht Us of tht Ozurk Moun- 
tains of \rkansas and Missouri form the subjects of pipers 
n the issm of the Proceedings of the Academy of Natural 
Sciences of Philadelphia for December last 

At the conclusion of an exhaustive memoir on the 
development of the common ring snake (or grass sn ikt) 
published in vol Ixxxvi , part j of the Zettsthnft fur 
wissemchafthche Zoologtc, the author, Mr Iheodor 
\ lefh ius, institutes 1 careful comparison to show in what 
respects the rurly stages of 1 number of other reptiles 
differ from those of the species described The preaninion 
and the primitive groove are among the structures in which 
such differences are in many cases ven notable 

Thf lpport of the Royal Scottish Museum, Fdinburgh, 
for iqo6, contains a well-mcnied tribute to the services 
of Or R H Triquair, w'ho re tired in August last after 
a th’rty-two-ycars’ tenure of th» post of keeper of the 
natural history department Among the gifts received 
during the year, mention may be made of a giraffe from 
the Quasaengeshu plateau, British Fast Africa, presented 
by Lord Hindllp This should be of the same race as the 
large mounted pair exhibited in the Natural History 
Museum 
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To the A aturahst for Marih, Mr Arthur Whitaker con 
tubutes further notes on the breeding habits of British 
bats, and more especially the ordinary bat, or pipistrelle 
July, it upjHnrs is the gre it month for breeding among 
British bats, md it has been demonstrate d that in the 
pipistrelle the period of gestation is not less than forty 
onp* days, and is probably uf about six weeks’ duration 
At birth the young pipistn lie is flesh-coloured, totally 
blind, and naked except for a few hairs on the muzzh 
fur begins to show in about a yveek, and soon after 
imparts a golden tinge to the back and 1 more silvery 
tint to the under parts Lvcn when only i few days old 
the young bits might be seen hinging altogether apart 
from their pari nts, but up to the thirty first d iy (when 
the last dud) they did not attempt flight on their own 
account 

Insh is issociuted with or related to the Mexican cotton 
boll weevil continue to engage the attention of the U S 
Bureau of Fntoinologv parts 111 iv y , md \n of 
Bulletin No b} bung devoted to them The most 
important of these is the Iexnn int Solpttopsts gt tmnata 
xylom whuli ittacks tin boll-we« vil m sufficient foi ce to 
effect an appreci lble diminution m its numbers An 
exanmnMon made list autumn of 300 fallin squart s and 
bolls of lotton (Diluted indisi riminati lv showed that 40 per 
tent of thm weevils (in ill st iges) b\ which they were 
infested hid b< e n killed by the ants Th< ant which is 
widely distributed in Texas and wrstiin I constant and 
m n be found on tot illy different types ol soil, is im* 
doubltdly of lonsubribte lx ru lit is m isliblishcd 1 nemy 
of the wovtl throughout murh all rlu ana it present 
infested by the lath r 

A sue C estion for obtaining colour correct photographs 
of flowtrs and n itural ol>iects without the use of colour 
senens n, made by Mr J II Cr thine in the current 
number of the Photographu Monthly Tin method 
consists in using flashlight powdirs corn lining lithium md 
strontium compounds It should be instructive to eom- 
pan results obluined b\ photogr iphmg p trroi luhps in this 
wav with photographs tikin with 1 caiefully sihrted 
colour srreen 

Ir is at first somewhat surprising to note the great 
vaucty of fiuils recommended fur cultiy man in C pylon in 
a Circular (yol in No 14) issued from llu Royal Botinic 
Dardens, as the lists include such hurope in fruits as the 
pear, cherry and blirkbeiry, as well as tropical and sub- 
tropical produi lions i his is possible owing to the 
v minions in dim ite at different elev itions, and the author 
Mi II F Macmillan arranges his lists according to a 
vertical scale A second yeirs experimental trial of cotton 
lulfivihon at Mali i-ilupp dam 1 forms the subject of 
mother l irrultir (No 18) 

lx the kew Bulb tin (No 2) is published the nineteenth 
senes of ‘Diagnoses Africanae,” contuning new specus 
of Hibiscus, \denium Ntrophanthus, and a new 
1 indolphu from Defin'd Ba\ , also the twelfth sirns of 
‘ Decades Kcwcnscs,” thduding an Aconite fiom Sikkim 
md two specus of \ itex from Borneo A collection of 
m irmc algi from the Chatham Isl inds from which two 
new species ware obtained, is describe! hv Mt \ D 
Totion, and Mr J M Hither contributes somt notes on 
ctonomic products imported into Liverpool I he possi 
bihtv of growing Catalpa cordtfolta ailed to tin oini 
nunlil L atalpa bignontoidts , for tunlx 1 in tins icuntrv is 
answered in the negative by Mr W J Bern 
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ITn-ftr Is a chance nf unintentional misrepresentation or 
ex igger it ion when reports of scientific dibioveries are pre- 
sented bi nun st leittihi writers, u notable instamc haying 
reieniiv occurred m certain accounts of plant experiments 
mark iiy Mr I Burbank In these circumstnm es an 

mihenhc mount In a competent critic was desirable ind 
sin h is found in the artwle contribuu d by Prof Hugo 
tie \ 1 1 r in the O a f m r v Baga-aut* for t h 1 month While 
il in- hipprned that owing 10 th* neglect of Furopt an 
r mills hurt u ult ut il prod m horn have bc< n incornuh de- 
mbed is nt \v m Amtru i, there k no doubt as to the 
imviltv of num interesting sports collected ind dtvlnpid 
tn Mr Burbank the Bartlett plum ihornlr^s br imhlrs 
nnd‘thf staiUt Californian popp\ attruclcd Prof de \ ries a 
notici as In w is on the look out for possible mut ilmns 
But m so fir as stiterntnls hive bun made th it the pr ic- 
1 11 d ri ults ire opposed to scunlifit thu ries Midi as the 
lavs of Mrnclel Prof dt \ ries concludes that Mr Builnnk 
his not sluilud th( so thiorics b* mg ctAcfly conornoi vsiih 
tlv praitictl value of his \ irieties 

Mr \\ b C OLLi m v heid of th< department of 
uunumic /oolog\ of the University of Birmingham spmk 
us paiticulirs of 1 now gooseberry pest idennhid t>\ hint 
is 1 rt suit of recent work upon thf genus of mips Umjtvn 
IS FriophvCs of which F nhts (Nulep 1) t ausing ‘ big 
Inid on black currants is perh ips thi most f mnli 11 
' ^ Mr Uolhngi has long held thi opinion th it 

nianv mhei fruit trees would ultimatelv b< found to possi S s 
thes, mites During the past \uH( h< has found a mite 
of flu genus Friophjis in i number of gnistberrv tattings 
iriciud from bveshmi 1 he specie* whuh appe irs to be 
1 new one is rather longer thin E rthu, and 1 full de- 
scription of it Will br published It is proposed to nunc 
lh< miU Friophyts uroisulanae The purpnsr nf the pr< 
s«nt lommunu ilion is to direct thi ittention of A\ g, )os , 
herrv giowms to the m W wood of tlu ir trees upon which 
the buds ippeir to br do id or (hying up Such should he 
cut tj if and immediately destroyed by burning 

Thu Phillips Academy Andover, Mass which claims 

to be “ the only preparatory school m the world that 
possesses a fine museum and department of archeology,” 
his issued two Bulletins prepared bv Mr \V R Moor 
hr Id the curator of the Peabody Museum in connection 
w th tint institution The gnater part 0 / the first is 
dr coted u> an account of the exploration of the Chaco 
group of Pueblos m New Mexico, from winch nianv 
specimens of a f muhir type were disinterred More novel 
and interesting is the description of I lint Ridge, which 
m the opinion of the mthor * furnished more material 
for ftborigin il us igi s th in did any given irea in the 
United St dcs Arrows and knives made of its multi- 
colored chalcedony md chert are found in western New 
'lork and fir down the Mississippi ” I he second 
Bulletin is a study of the 41 so-called gorgets ” a class of 
perforated articles m ide of slate so named because they 
are generally suppostd to be neck ornaments Various 
uses have been suggest! d for thase curious objects— that 
they were ornaments or du orations without religious 
significance that they wire used as beads buckles, or 
buttons , as wi ights or spindle whorls, for games or, 
finally as amulets 1 he iut aors after a review of these 
various suggestions, conclude that they were used as neck 
ornaments yvith fcome religious significance as “bracers,” 
or wrist-protectors m using the bow ™d for twme-twist- 
ing or netting but the subject is far from being ex- 
hausted, and their origin and use are still obscure On 
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the whole, these pamphlets \re a welcome Indication <tf 
the importance of anthropological studies in the United 
States 

Thk Transactions of the Institution of Engineers and 
Shipbuilders in Scotland (yol 1 , part iv ) contains a paper 
by Mr J G Johnstone on the stability of submarines 
Accidents hue happened to several navigable submarine 
vessels, and as these vessels were of the type known a* 
the diving submarine there has been much discussion 
regarding the stability of Vessels of * that special type 
The author gives results of investigations into the static 
stability and the st ibilitv of motion of a special case 
As the spied of future t\jns is to be made greater, the 
more important becomes the necessity for such investi- 
gations and it is urged bv the author that tank experi- 
ments would be of special value 

T hf coal-dust problem is discussed by Mr James 
\shwonh in irngim (.ring of Alnrrh 15 Dust of any sort 
is i sourci of danger in every mine that produces firc- 
d imp 1 he records of vanous explosions show that the 
only or 1 1 tin uircstment of a coal-dust explosion occurs 
when there is in excess of dust, which 5 m >th^rs the 11 ime 
through lack of ur 10 m uni nn combustion, And that vht 
mo&t f ivour ible ltnmsphi re to encourage the spread of 
an explosion is lint which cont uns a maximum penentngf 
of water v ipour and a normal quantity of floating coal- 
dust Piotcihon ngunst dmsti r is therefore limited to 
sa u lighting and sift blasting The watering of dusty 
roads, which is compuUon in Westphalia, is no deterrent 
to wholesale dt\ istniion 

In the Journal of the Franklin Institute (vol clxni 
No a) there is an exlixushve article by Mr 1 S Sperry 
on the manufacture of rolled sterling silver Within the 
past twent) hie. yc trs this manufacture his undergone a 
remarkable change Ituhud of being confined to the 
wealthy sterling sihrr is now found in very generxl use 
the reason b< ing, not the reduction in the price of silver 
but in the cost of mnnufTcturc due to the use of rolled 
shiet metal Articles which formerly were made from rods 
ire now made bv si imping from sheet-metal, with the 
employment of modern muhmerv in place of hand labour 
The various operations unplovid in the production of tie 
shcct-metal which is th* foundation of the manufacture 
of modern sterling-silver w ire are described and illustrated 
by Mr Sperry 

Tuf Geographical Journal for March contain* a valuable 
discussion of the existing observations of the h*ight$ of 
the central African lakes and mountains, bv Captain T I 
Behrens R L The surfaces of the three principal Afrinn 
lakes having b< en connected with each other and with 
the Indi in Ocean by u complete set of trigonometrical 
operations, C iptnin Behrens compares the results with 
earlier determinations by hypsomcter and barometer, and 
he also deals with the heights of the principal peaks, which 
have be< n connected trigonometrically with more or less 
flour icy A list of heights, based on mean sea-level at 
Mombasa, and earned to Lake Victoria by Uganda rail- 
way levels, is compared with mrans from travellers' 
observations, and also with values obtained bv Dr 
Koblschuttrr, who employs a modification of the usual 
formulc which allows for ihe influence of local climatic 
factors Ihe results seem to indicate that the baromettic 
and hypsometric observations give closer approximation* 
to the truth than is generally supposed 
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1 In NatIjiie of February 8 t 1906 (vol lx\m , p 352), a 
brief account was given of ihe proceedings of the meeting 
of the International Meteorological Committee in Inns- 
bruck in September, 190s 1 he k k Zentralanstnlt fUr 

Meteorologle und freodynamik has now published a 
volume of 154 pages (Vtenna W Braumulter, 1906) which 
contains a full report of these proceedings and much other 
Valuable information Ihus, in addition to the reports 
of several special committees which dealt with cloud 
classification, earth magnetism, and atmospheric electricity, 
a valuable scries of uppendices Is given consisting of com- 
munications to the commission relating to man) different 
subjects of Interest and importance which were considered 
The text of this volume is in the German language, but 
a resolution of the commission w is passed at the fourth 
meeting to the effect that both Lnglish and French editions 
should be subsequently published 

Since the discovery and practical application in Germany 
of processes for producing “ synthetical ” indigo, the 
planters of India have made strenuous efforts to improve 
their methods of dealing with the natural material In 
this connection, the report for the sear 1906-7 of the work 
of the Indigo Research Station Sirsi th of the Bihar 
Planters 1 Association, which has just been issued presents 
interesting reading* The report, written by Mr Cyril 
Bergihfil is divided into three sections, namely, labor 
atory work, manufacture and agriculture Perhaps the 

principal point that merits notice is that relating to the 
discrepancies botwfen the results obtained by a number of 
different analvsts who were entrusted with the 1 xamin- 
ation of the same samples of indigo Ihe same material 
was analysed at Calcutta, Bradford Manchester, and 
Berlin, and results were returned !j>y the different analysts 
varying from 71 per cent to 96 per cent of indigotin 
The question of the analysis of indigo has recently been 
the subject of seveiat papers but it is by no means yet 
decided which is the best and most trustworthy method 
for the purpose, although Mr Rerglheil confidently re 
commends the processes he has adopted The question 
of nnalvsis is one of great importance, and it is clear 
that no real progiess in indigo research can be made until 
it is satisfactorily settled What appears to be a detldcd 
improvement in indigo culture is described in the report 
with reference to the germination of the seed of the Java 
plant It would appear that this seed docs not usually 
germinate satisfactorily owing to its possessing a 
** cuticle M which is impermeable to water To remedy 
this, it has been found advantageous to soak the seeds for 
half an hour in concentrated sulphuric acid, and sub- 
sequently to wash with water very thoroughly before 

sowing Good seed treated in this way has been found 

to germinate to the extent of too per cent The report 

also deals in detail with the work done on the farms 

established recently to supply seeds of the Java indigo 

plant 

U N !>rR the title “ \ Junior Course of Comparative 

Geography ” Messrs G Philip and Son Ltd , have just 
issued Course A of the “ Progressive Couise of Compara- 
tive Geography,” reviewed In the supplement to Naturf 
of March 14 (p v) ihe price is as 6d net The same 
publishers have sent us a copv of the seventh edition, 
rfcvUed to date, of their " Handy-volume Atlas of the 

World,'* by Mr h G Ravensteln The price of this 

compact little volume Is 3s 6 d 

It is clear from the thirty-seventh annual report of the 
Natural Science Society at Wcllingfon College that the 
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society is In a flourishing condition There is a balunco 
in hand of 113/ for which it is to be hoped, some useful 
scientific purpose will be found Ihe Saturday scientific 
lectures, which have become a fa iture of the work of the 
society, were continued during the Michaelmas and I ent 
terms the meteorological report of the society is as 
complete as usual 

The most recently published parts of the Transactions 
of the Royal Society of Tdinburgh arc vol xli , part ill , 
for th“ session 1004-5 and vol xlv , part l , for the 
session loot; -6 The papers Included in those publications 
cover those read before the socictv during a period of 
about eighteen months The contents are very varied, 
and amongst subjects of special interest in the first-named* 
part may be mentioned the fresh-water plankton of the 
Scottish lochs, the structure of the series of line- and 
band-spectra, the hydrody nairucal theory of seiches, and 
the plant remains in the Scottish peat mosses In the 

second of the public itions ire, with others, papers on the 

varying form of the stomach in man and the anthropoid 
ape the normal h mp< ruture of the monkey and its diurnal 
variation, and on the effut of changes in the daily routine 
oil this v iriation the elevation of the boding points of 
aqueous solutions of elec truly tis md the relationship 
between concentration and electrolytic conductivity in con- 
centrated aqueous solutions 

1 hb report for iqoo of the Agricultural Rese m h Assoc 1- 
ilion for the north-eastern counties of Scat kind ts devoted 
almost entirely to an account by Mr f J mueson of 

work on the utilisation of nitrogen in air b\ plants in 

continuation of the observations described in Naiuri a year 
ago (vol Ixxm , p 5^1) Mr Jamieson claims that he has 
obtained further evidence of the absorption of nitrogen 
from an by plants but the views of sc i*_n tihc experts upon 
the doctrine he desires to est iblish ware 9tuted xn the 
notice ot the previous volume We have not the space 
available to enter into a det tiled statement of Mr Jamie- 
son’s position and point out the unsound found Uion upon 
which it rests Wt must therefore refer our rc iders to the 
volume just published for puticulats of experiments which 
Mr Jamieson puts forward is material for a new agri- 
rultur cl science The criticisms of his views expressed at 
the \mk meeting of the British Association last year, and 
also in other places, arc dc i!t with at the end of the 
present volume 


OUR AGRONOMICAL COLUMN 

Comei 1907a (Giacoiuni) — I he following elements and 
rphrtinris have been computed for comet 1907a bv Herr 
M b bell from places observed on March 9, 10, and n — 

Eh ments 

T- 1907 March 23 5206 Berlin 
<*>= 3'9 34 ' 3 ) 

S3 =97° 40 o 1907 o 
/-14I 20*5 J 
log y-o 31176 

Ephemtris 12 h (AX T JBer/rn) 


1907 

a 

h m 

& 

I rightness 

Match 19 

6 40 

- 9 26 

0 81 

23 

6 33 

-6 22 

0 74 

27 

6 27 

-3 34 

0 67 


Bnghtncss at time of discovery (mag no)-io 
I rom the above it will be seen that the comet is travelling 
through the constellation Monoceros towards the noithern 
part of Orion, and that its brightness is decreasing fairly 
rapidly At present it crosses our meridian at about 
0 jo pm, and sets at about 11 30 pm 
E 
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In No io (Mirth 1 1) of the Comptes rtiidus M 
Giaoobim states that ihe comet is a round nebulous object 
of diameter, having un eleventh-magnitude nucleus, 
anu, ipparentlv, a tail in position-angle 180° 

ShARCfl FI III Ml R1S FOR COMET I0OO III (GiACOBIM) — 
In No 41SO (March 7J of the Astruitotnische Nachrtchtcn 
Ileritn Ybnld md htharbe publish a ecarch-i phemeris, 
rvtiwlmg from March 5 to April a, for comet 1900 III 
As the prubibk lime of perihelion passage is very un- 
mum ill* \ give three ephemerides, in which 1 is taken 
is M i\ S June 8 and July i-j resprctmly, June 8 being 
(inside rt d t he most piobable No perturbations have been 
uken into account, and as on March 13 the calculated 
brightness was but o 4 of that observed on February 15, 

1 #oi, )i is feared that the hopes of re-discovering this 
object are but small 

Sox an Obskkvai IONS AI (.A l AM a — In No 2 vol WWl , 
(if the Miniont thlla bocteta dtglt Spettroscopt<Ut Italuim 
Pml Rued publishes the sumnnrjsed results of th( sol ir 
observations unde at the Cat imu Obsi rv itory during the 
third md luurth quarters of 1906 there was a marked 
decrease in (In duilv frequencies of spots ficulc, and 
prommtnus during the fourth quarter as compered with 
rho third which, however, showed in increise in the daily 
frequent \ of all three phenomena on comparison with the 
nsulis cf the second quarter 

INTFNSIHCATION OF “ ( ONIliAM " UV MFVNS OB A Poi ART 
scoir Some interesting suggestions concerning the in- 
tensification of contrast in astronomical obs» rv itions h\ 
ihe irnplovnient of the polarisrope, are m ide bv Dr 1 chx 
Rjske in No 2, vol xxxvi (hfbruiry) of the Mttnoru 
diha 'xunta dtgh S/>< ttrotcoptsh Jtahant 

Dr Hi'.ke points out thet under certain conditions of 
the iimospherc ind positions of the bode observed it is 
possible to polarise the light received so that the r ltio of 
the amount of light from the body to thm of the skv is 
inu rased thus rendering the details of the observed object 
more rnsily visible It is suggested that by this me ins the 
observ ition of the corona whilst the sun is not eclipsed 
mav be facilitated and that cornets the light from which 
often shows a fur amount of polarisation rmiv be observed 
more easily Similarly the pUnets Mercury and \<nus 
ind th' moon nwv undi r certain condilmns be obvrvtd 
when h\ the ordinary method this would he \ny difhtult 
or mipjssible 

The Minor Planft (588) [1906 1 G] — In No 415s of 
the /l'frononrncJie Ndihmnftn, Dr Ridschof gives a new 
set of dements and an ephfemeris for the minor p! met 

which it will be remembered is remarkable for 
its e\traordtn irv aphelion distance lying an astronomical 
unit bevond the mean distance of Jupiter The dements 
m b ised upon observations made during 1906 and differ 
somewhat from those previously published bv Dr 
Hcrberuh This interesting object will be unfavourably 
situand for northi rn observers for scvual years, but it is 
to ht hopi d th it the southern observatories will f ndeavour 
to keep it under observation 

The present m tgnilude of the planet is about r<;o and 
it w is rr observed b\ Prof Wolf in u position in fur 
arc ord cm e with Di BuKchof’s ephemeris, on Jnnu iry 22 

Resfaruifs is Stfiiar Photomktrv — Under the title 
' RfMirclU'' m Step ir Photometry during the Years 
1804 to 1906 ’ made thnflv at the Ytrkes Observatory, 
the Carnegie Institution of Washington has published 
a beautifully prep tred end illustrated volume cont lin- 
ing the results of Mr J A Parkhurst’s careful and 
systematic study <>f twdve variable stars having long 
periods ind font minima Ihe observations were 
carried out first with ^ 6 inch reflector, then with 

a 12 inch rtfrador and fin illy with the 40-imh re- 
fractor of the Verkes Observ itorv Argelander’s method 
of comparison was employed and during the later years 
the comparison stars were v mefully stand irdised with a 
Pickering equ ilislng wedge -phntonn ter In addition to 
the tabulated results giving Ihe individual observations of 
the ^variable and t of die comparison stars, Mr Parkhurst 
gives the complete light curve for tlu period of observ 
-ution, of each variable and n pljh reproduction of a 
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photograph showing the region surrounding each star, the 
majority of these are op the scale of 1 mm » *3*5 
(approx ) As an example of an attack on an important 
phase of the sidereal problem, the volume is almost unique 
m the wealth of detail it contains and the lavish manner 
m which the results are presented 


MARSUPIILS OR CREODON1S? 

'T^HE vexed question as to the real affinities of the 
A marsupial-like carnivores of the Santa Cruz beds of 
Patagonia has onte more been brought prominently to the 
front by the appearance of a memoir on their osteology 
and dentition in the fourth volume of the reports of the 
Princeton Expedition of 1896-9 to Patagonia In this 
memoir the author, Mr \V J Sinclair, takes up a very 
d< cided position, remarking that these so-called sparasso- 
donts (as represented bv Prothylacmus, Borhysena, Amphi- 
provivorra, &o ) possess a number of characters either 
piculiur to marsupials or common to that group and only 
a few other orders fhest, it is urged, will convince the 
rt ader that spdrdssodonts are true carnivorous marsupials, 
not worthy of (veil sepai Ue subordinal rank Mr 
Sim lair goes, however, even farther than this, and con- 
siders himself justified in including the Patagonian 
carnivores in the same fnnily group as the existing 
lasmaman pouched wolf or thylacme, which he separates 
from the Disyurida under the dosigna ion of Thylacmidae 
(or ThyUcynida?) It is added that, ** although there is 
sufficient similarity m structure to Warrant placing the 
Patagonian and Tasmanian thylacines in the same family, 
it must not be inferred that the existing genus is the direct 
descendant of its extinct South Amencan forerunners 
Ihe study of the group has filled to show a closer relation- 
ship than prob ible descent from a common Santa Cruz 
ancestor While retaining the fundamental familv 
characters, both lines have diverged, and in some respects 
the Santa Cruz forms are more advanced than the existing 
genus 11 

Among the structural features on which the author relies 
as evidence of the marsupial nature of the Patagonian 
fossils are the dental formula, the reduction in the number 
of succession'll cheek teeth, the inflection of the angle of 
the luwpr jaw, a number of pet ulnritn s in the conform- 
ation of 1 h» skull, and the perfoiation of the transverse 
process of the seventh cervical vertebra by the arterial 
canal On the other hind vacuities in the bony palate 
and epipubic (marsupi »1) bones, both of which arc 
characteristic of most existing marsupials, are wanting 

As regards the dental formula of the cheek-teeth, this, 
in the opinion of Dr J L YVortman (Awcr, Journ Sc 1 
vol \i p 3^6, 1901) and the present writer, is identical 
in tht sparassodonts carnivorous marsupials, and rroo 
donts and is then fore of no importance, except to in 
dicatc the mutual relationship of all these three groups 
Bv all zoologists of the present day it is, I believe, admitted 
that the reduction of the replacing teeth in modern mar- 
supials to a single pair of premolars in each jaw is a 
second try feature , so that the presence of a larger number 
of such teeth in the sparassodonts indicates the more 
primitive nature of those mammals, and one allying them 
to creodonts Some of these sparassodonts differ, how- 
ever, from all the more typical representatives of the 
latter group in having four, in place of three, pairs of 
upper incisor teeth and thu* resemble carnivorous mar- 
supials , but since this feature is likewise regarded by Dr 
YVortman (op ett , p 335) as of secondary origin, it is 
no b ir to the derivation of sparassodonts from creodonts, 
while it indicates that the Utter are not likely to be the 
descendants of the former As the author himself regards 
the presence of vacuities in the palate and the inflection 
of the lower jaw as being likewise secondary features in 
marsupials, all these lines of evidence point to the con- 
clusion thst creodonts arc the most primitive of the three 
groups under consideration 

It follows from this, on the author’s assumption that 
the Patagonian carnivores are thvlacines that palatal 
vacuities have been independently developed in several 
families of existing marsupials, and a similar argument 
will hold good with regard to the reduction of the* 
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^ucc'essional cheek-teeth Such inch pendent developments 
seem, however, in the highest degree improbable 
The fact that in the existing thylacinc the epipubic bones 
do not ossify may perhaps be held to indicate that a 
similar condition obtained in the Miocene spurassodonts 
although such a Joss is Improbable in these early forms, 
more especially us one of them is considered to have been 
partially arboreal Bo this as it may, it is quite clear 
(unless we again admit a serns of indepcndfnt develop- 
ments) that the sparussodoius cannot be regarded as belong- 
ing to a grade of marsupials in whic h these bones had not 
yot been evolved, because we tind them fully developed 
in the Oligocene opossums 

The most important argument of all against the mar- 
supial nature of these Patagonian carnivores is, however, 
one derived from the nature of the enamel of their teeth 
which docs not appear to have come under the author’s 
notice According to the observations of Mr C S lomes 
(Proc Zool Soc London, 1906, p 45) the enamel of the 
sparassodont teeth Is histologically identical with that of 
creodonts 'and modern carnivores, and qUitr unlike that of 
marsupials 

Seeing, then, that sparassodonts which arc later m age 
than certain undoubted marsupials, differ fiom existing 
carnivorous marsupials as a whole in the minute struc- 
ture of their dr ntal enamel, by the ladt of epipubic bones 
the absence of unossified spaces in the ffoor of the skull 
and apparently by the larger number of succession il pre- 
molars, it seems improbable tint they are icallv mombi rs 
Of that group On the other hand the v resnnbh 1 rpo- 
donts m their complete palates, in ihi iI>m nu of epipubic 
bones and to a great dogrn is re girds the replau ment 
of the (hick ter th while it is highl) prohibit th it manv 
of the cranial characters refi rred to is bung maisupial 
may re illy be prirmlm ones 1 he one essentiillv mar- 
supial feature is the presence, in some cases, of four purs 
of upper incisors 

On the whole, therefore, it seems idvisible to regard 
the Patagonian carnivores as creodonts showing a tendinev 
(it may or may not be parallelism) towards the marsupial 
type That creodonts, spar issodonts, and tarnivorous 
marsupials are however rel ited groups jnd th it the 
former are not improbably thi oldest end most primitive j 
of all known mammals (perhaps dircetl} descended in 
** Gondwanal ind M from inomodonl riptilts) ippi irs I 
ilrnost certain And it ma> furihi r he suggested that th< se 
carlv cn odonts have dfveloped in one direction towards 
the spirassodont tvpe in a second towards the « irnivorous 
maisupnls while in a third ltni th* v liavi developed into 
the modern Carnivora Bevond this it seems it present 
impossible to go 

It should be added that the present wrih r was it one 
time of opinion th it sparassodonts were marsupials 


THF GODS Ot HE\LIN(, OF THE EGYPTIANS 
IND GREEKS 

T"AR R CAT ON recently delivered a short course of 
lectures on the above subjef t in connection with th< 
Institute of Archaeology at the Universit) of Liverpool 
After referring to the works on medicine written hv 
Athosis the son of Mcnes and also by the Pharaohs 
Usaphais ind Sr mti in very early times, he des( ribed 
briefly the cults of Isis Str ipis 1 hath and I em-hotep, 
and gave a short account of the temples in which the 
work of healing took place Of these, quite the most 
Important wis the temple of I-em hotep at Memphis All 
these shrines of healing are destro\ed exiephng the small 
temple of I-em-hotep on the island of Phil'e Dr Cafon 
referred to the large number of medicinal agents used by 
the Fgyptians, and to the practice of mcObation or temple 
steep In the temples of Isis and Serapis, and probably 
in the more important shrines of I-em-hotep the suk slept 
In or adjacent to the tempi* s in the belief that the god 
would manlftst himself to them or speak to them in dream 
or vision, and suggest the method of cure Such dreams 
ajf visions were interpreted bv the priest, and the treat 
ment adopted was supposed to be founded in accordance 

NO I95I, VOT. 75] 


with them Sometimes no dr< am w*s vouchsafed, or no 
intf rpretation could be drawn from it bearing on the 
disease , in that case the priest did the dreaming The 
priests of I-em-hottp had also to do with the embalming 
of the bod), and, partly through this they acquired a con- 
sider ible knowledge of aiiilom) > und learned certain 

fat ts regarding th* circulation of the blood Some of the 
tru die a! pipyti contain rtmarkibln det ills as to the blood- 
vessels and thi movement of the blood probabl) the 
Greeks obtained from them all the knowledge the) 
possessed on this subject 

In Greece and Magna Gra.ua various gods and demi- 
gods wtr* supposed to possess medtt al powers Men 

Karon u laoduea was a health god much in vogue in 
\sia Minor, and i Drge medic 1! school \v is associated 
with his tmiple 

Apollo, Amynos Asklopios Hvgeia, \mphiar£us, Tro- 
phonios Aphrodite and the C hthomc duties Pluto, 

Dtinclir, Persephone, and others of lesser importance were 

< minent for their heiUh-giving efficacy in Greece Of 
these the cult of Asklcpios was bv fir the most important 
At numerous splendid temples, rich with the finest pro- 
ducts of Greek art lh» worship of the god and the cure 
of tin suk wi rt ( irned un for centuries 

Ipiduirus w is perhaps the most important of these 
shrines, it uus 1 ccntie from whi( h the cult was dis- 
seminated through other p irts of Greece and th< colonies 
I round prusts and also the s icred serpents, which were 
believed to be the in< arnation of the god w* re sent thence 
to rnrrv on tin work of heihng in such plates os Athens, 
( onnth Delphi, Berg unon, Cmdos, Rhodes, Cos, and 
m inv other cities 

In dl incubation w is t he initi il sf< p and tin guide 
as to tre ctmcnt Prob ibK the pioph would have had no 
conhdemt m th* methods ustd lmt for the belief that the 
god himself hid suggisitd tliem (veil the pro sts them- 
selv* s may in p irt h iu been hi In v< M inv of tfje 

pinsts wpp physio ins who in the course of ages com- 
pik d much v iluabk information thev poxstssed useful 
methods of treatment m rtgird to rest to diet to the 
r< medial use ot \ xeruse and of bnths, ind medicines 
1 he ritual w is beuitiful and inipressivi and their practue 
s< ems to hive bun hum me in all respects extepl one 
Ihe god and his priests must hive no dt dings with death 
or with birth If either wen impending, the unhHppy 
patient wes ht onre expelled from the holv prruncf Not 
until the turn of tb< Antonines wire the special “houses 
ol Birih and of I)c uh ’ provid»*d « xternal to the prec met 
for tin so two cljsses of v, u ff<rcrs 

At Cos tin mlluinu of Hippocrates scons to have been 
dircchd ilwivs towards the iffaument of superstition trd 
the founding of mcduinc on truth and fact alone His 
influence seems to have had no t ff* ct as ipgttrds the prac- 
tice of incubation, for it continued through Pagan and into 
( hristian turns 

As th*» I 1st was Christi mised the cult of Asklepio* 
w is th* list to dis ippt ar but the healing vvint on in the 
same manner (excepting that the sat red serpents seem to 
hive vanished) The Panagi 1, or a Christian saint, took 
Ihe pi ice of Asklepios and incubution w r ent on unchanged 
1 h< practice spt< id uv<r lirgt pirts of Lurope and was 
even to bt found in 1 ngl ind during tin Dark Ages 

It still exists on ui inv of the islands ind on some of 
the shop s of the eastern Mi diterranean Dt f ills of the 
lmunt ind modern pruliu of incubation arc to be found 
in the writings of Dr Rouse and Miss Hamilton, who 
have both dcvolul dose attention to this curious usage 

An interesting feituri of the life of these ancient health 
rcsoru w is the provision made for the entertainment ind 
unusf ment of the suk visitors A grtat open-nu theatre 
was alwavs at their disposal, where thi works of tin 
(•reek dtamatists would wile away nnnv m hout of weiri 
ness and languor 

In liter turns an Odeon, or music-hall, was sometimes 
provided The races of the s( uiium and the exercoxs of 
the gvinnisuun and palestra would In good for many of 
the vouthful convalescents to take parr m md mnmng 
for others to witness The heiUh lemph s wer< usuallv 
placed in drvatod situations where putc mountain breezes 
would invigorate the visitant, and pure, fresh w Uer was 
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ctburvii nf Beautiful country scenery, as well as master- 
pieces of architecture and art of other kinds m the precinct, j 
would uvtrut his ittcntion, awaken his interest, and tend 
to prevent him dwelling too muih in thought on his. own 
mlmtnts 1 here tan ho little doubt that the sick wire 1 
in gem r il much benefited bv their residence at (he 
\ klepa n of ancient (ireeec 

1 lib SNOW-PEAKS Ob IWWbSAOHl 

'’PHI pnner read by the Duke of the Abru/ai H the 
1 ‘•peual meeting of the Ro\ il Geographical Society 
on J muar\ w of which a short leport was given in 
\vtikk for January 17 (p 282) Ins been printed in full 

Mount Stanlbv 
Qu«n Mwtherua P*ak 

fiueen Alexandra Peak I Km? Edward Peak 


The paper as printed supplies r information a* to the 
basis for th° d< termination of the Imghts of the snoW- 
pcaks, fourteen of which were climbed by the Duke With 
one exception, thev all depend on observations with the 
mercurial barometer referred to Bujongolo as a lower 
station, whuh ig tin was linked with Fort Portal, and 
through this with Fntebbe, by barometer readings as nearly 
simultaneous is possible Some of the heights above 
Bujongolo werr also fixed by Cnpt un Cagni by vertical 
angles, the results agreeing closely with those of the baro- 
meter obsfrvations lhe Duke’s figures are mostlv about 
100 feet to 200 feet in ixcess of those thrived from Captain 
Behrens’s tnungulation, and it is possible that when the 
altitude of I ort Portal above the Victoria lake has been 

Mount Baker 

Grausr Rock Wol saton Peak 



1 Its Highest I eaka of Ruwencorj 


in the libruary number of the Geographical Journal , 
accompanied by a small silrction of Signor Sella s striking 
photographs One of these, showing the highest summits 
of the tango we ire tmbled to reproduce herewith by 
the courtesy of the tditor of that journal The twin pp iks 
tn the background on thn left are the culminating points of 
the whofi range niurud by the Duke after the queens 
of Italy and England they belong to the group of peaks 
named bv him Mount Stanley, while the remaining 
summits shown in the photograph form together the group 
to which the name Mount Raker is applied, the hightst 
point of which is King Edward Peqjc (thp most untral in 
the picture) A* is well shown, the two massifs (like thp 
whole six which constitute the snowy portion of the range) 
are Separated comparatively di ep depression, to which 

the name Scott Elliot Pass his been given b\ the Duke 
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fixed trigonometrical!* , a sm ill correition will have to be 
applied throughout 1 he gener il accordance in the height# 
of the six sc pirate niassi/s is somewhat striking none 
filling b< low 1 $,000 feet, while the highest point of all is 
I only if> 8it> feet None of the peaks offers any serious 

difficulties to the climber for the Duke says that the 
obstacles met with during the ascent of the Queen 
Mnrgherita pink could have been avoided by another 
route 

The Duke’s conclusions ns to the geological history of 
the range were summarised m our former article, but it 
1 may be added here that attention is directed to the prob- 
1 able existence of inttrnal fractures traversing the whole 
range in a generally north-south direction, which would 
account for the separation of the several groups of summits 
The gtneral hydrographic svstem can be grasped from the 
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rough sketch accompanying our former report, which shows 
how the Bujuku derives Its supplies from a much larger ! 
par^of the snowy area than docs the stream hitherto con } 
sidered to be the upper course of the Mobuku The Duke 
was not able to define so clearly the drainage on the side of 
the Semliki, but he says that the streams flowing west from 
the four main passes leading in that direction all unite to 
form the Butagu, the valley of \vhnh has been the usual 
Jlne*of approach to the snows on this side In the Ice age 
the whole of the valleys of the Bujuku, Mobuku, and 
Mahoma (south of, and parallel to, the Mobuku) wfre! 
filled with glaciers of the first order, which must have 1 
united and descended the Mobuku valley for soon distance 1 
Similarly, glaciers descending from the three southern- j 
most of the groups must have united to form a great west- 1 
Ward-flowing ice-stream At present the lowest point I 
reached by a glacier (that which feeds the 
Mobuku) is 13,682 feet 1 h< permanent 
snows are included in a circle ten nnks in 
diameter 

It should be mentioned that the Royal Geo- 
graphical Society proposes to apply the Duke’s 
name to the most southerly of the snowy 
massifs. Instead of that of 1 homson, who 
himself never saw Ruwen/ori, imporlant as 
his work was for the general opening up of 
this part of Hast Africa 


MAN 1 A D SUPERMAN 

A/fR AR 1 HUR J DAVIS of the US 
Reclamation Service, describes in the 
Vattorutl Geographic Magazttu for J inu cry 
the startling changes that arc now taking 
place in the region north of the Gulf of Cali- 
fornia for miles from the apex of the 
gulf, an area of delta and alluvium and old 
sea-bottom extends to the north west between 
the mountains 1 he upper part of this basin 
torms the Imperial VUhy, end Ins in the 
territory of the United States Be low the 
Mexican frontier, the C olorado River emerg 
mg from the hillN, has built up a huge alluvi d 
Darner above the level of tin land to the 
noith of it ihis in its growth cut off the 
lie id of the ancient gulf and ltd to ihe 
gradual disappearance of the water by c vapor 


farm-lands The peril became so great in 1906 that a 
huge dam was constructed on the delta, in order to compel 
the Colorado River to return to its former route into the 
Gulf of Cdhforni i Mr Davis's account of this titanic 
struggle — the printer makes him ak of “ horculam an 
efforts "■ — forms very interesting reading The dum having 
been completed last November, it was estimated that the 
fnlcrged '* Salton Sea” would dry up in about twelve 
veurs , but in Deer mber the water of the Colorado worked 
Us way round the dam, and resumed Us rush into the 
Impi rial \ tlley 

1 lie grt it i utnrnct in the New River was in J muary eat- 
ing its w ly backward, that is to sav southward, at the rate 
of 1 mile in three days with a width of sonn 1700 vnrds 
and a fall of joo feet 1 he farms in thi Impend Valley 
an unable to xv til tin nw Ives of the watc r so copiously 
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The Impend Valley thus c unc into ( \ist 
ence, with part of its floor ^oo feet below the 
level of the ndj icent sea and a van ible lake 
without an outlet, the Salton sink, at its 
northern end I rom time to time the 

Colorado River, in seasons of flood, has 
diverted itself from the elevated della into the 
Salton Sink And the luke has grown in con- 
st qucnce \t other times it has banked itself 
out of this region, has flowed again into the 
Gulf of California, and has left its temporary 
northward running channels, the Alamo and 
New Rivers, practically dry and sind-filhd 
The ease with which the northern lowland 
could be irrigated led to the formation of a 
mnal about seven years ago Its mouth, how 
ever, became silted up, and a spot w is Lwnrjfmc 
then selected above a steeper slope, where fc 

the velocity of the water leaving the 

C olorado was greater and more effec- 
tive In May, 1905, however, lh< first serious flood-waters 
deepened this new channel, and supplied far more water 
northward than was required The ” Salton Sea n rose 
rapidly, and the Southern Paqjfic Railroad along its 
margin was equally rapidly moved to higher ground 
Striking alterations occurred in the old valley-floors as 
they were invaded and the cataract of the New River, 
cutting its way back to th< frontier town of C dexico 
flowed there in a channel 45 feet below the level of th* 
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UpPtrJigurt —Partial destrurtion of the town of Mexicaln Mexico, by ihe New River 
Lowrjigurc — J he New River cutting into the farm lands near I mpena), California 
forming banks 70 feet in height, which are constantly falling in 


supplied sinu U lies below their level a grp it inland s< i is 
arising and dispossessing the railroad and the people 
whom it sirves and thi probibility of the diveision of tin 
whole Colorado River northward threitens to deprive of 
walcr the settlers in Arizona and Mexico from the Grand 
Canon down to the Gulf of C diforni 1 It needs tin 
philosophit spirit of a I veil to regard ph\Mogr iphic 
ihangis of smh magnitude with admiration r uhtr th m 
dismay 
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UNIV ENTITY AND EDUCATION IL 
INTELLIGENCE 

0\M»hD - lord ( uizon was elected Chancellor of the 
Umwrsiiv on i hursd a March 14 The votes recorded 
wire — f ord (ur/on noi , Lord Rosebery, 440 There 
im. (1,70 members of tonvoiation so that about one- 
qu irt( r Ilf them < mx to Oxford to vote lord Cur/on 
w 15 1 inmtunnri of Balhol afttrwirds i fellow of \11 

Souls uicl In gamed the I othi in and Arnold prizes He 

uLiivfd an hon D (. L in 1904 on the acciMon of the 

lilt { ham filer’s instillation 

I he statute brought forward in Congregation on May 12 
to piovidc in olTunl resident e for the Sicilian prof* ssor 
ui isironotn\ adjoining the ohs' rv Uorv in the p irks was 
l(jv| In 154 volts to 14(1 In Ihi i ourst of the dibtb on 
ib< prejiosjl, the \\ irth n of Ml fouls’, on* of the Rud- 
tlitle luisters slated ill it the. trust" s would w«konu a 
si heme tor tht tooprrition of tin UniVffsH) and RudcJifre 
Obst rvatories 

C \MHKiixt- Y It stun will be givi n bv Sir Frederick 

I tv on “ The Prictical Side of Famines m Tndn ” on 
Widmsdnx April 24 430 pm in the museum of 

uihfologv 1 ht Ifciuie will bt open to 1111 mbits of the 
l mvtisily ind otlurs who are interested in the Indian 
1 mpirt 

Ini' King of Spam has, L.a Nuturi reports err tied a 
th nr of iiitomobihMTi at 1 ’tfiole dcs \rts et Sueims at 
M tdrid J hr proFes^or will be exprtted to give ill th* 
prtcin d and theorem d mstructmri \oung < fuutjeqrs 
rt quirt 

V 1 vkac.rvpu r< ferrmg to thi Irtdim Institule of Stance 
ipjxarrd in tin Pio>u t r Mail 1 few wriks (go ind was 
punted in an ibridged torm in thesi tolumns Or Morris 
\Y liiVfis, IRS dirittor of the institutt writes to 
siv th it h< has had numerous applications lor tdimssion 
to the instituti so tht sttbnunt in the Pamnr Yfuif th \i 
it will be difficult to obt un students is sciiulv correct 
\s 10 th< standard lequircd for dt gr< t s in Inch m univtrsi- 
tn s Dr l ravers irni'irks — ‘ It is (rue (hat 1 have ex 
pressed disappointment at th< standard of the work re 
quin d for degrees in the Indun universities, md mi of 
the opinion that the praitical loathing is quilt inndequati 
I h tve met onlv one research student, ind have heard of 
one other ” 

\ (OMiruvit on th< (etching of hvgum and t« mp« r 
one m (he umvu situs ind schools of (he British Lmpirt 
will bt held in 1 ondon on Si tuorgik l)a\ \pnl 2$ 

1 hi ronlmncc is convened by i inmniiltn fnrmtd to 
sinnul i(l gtntral inltnst in (ht scientific It ichtng of 
hvgi ut ind tempt r incc as in integral bisk of nilional 
tdm ition and to bring lx fore the countrv during the visit 
of (ht ( olmiuil Ptcmiers inform ition is to vvh u is being 
done m v uious puts ot thi I mpirc \niong the me mbits 
of Mu commuter an Sir I iudi r Brunton Sir I hmms 
B n low Sir \ ictor MorsU v Mr Mavo Robson Dr f 1 iude 
T n lot >nd Prof Suns Woodheui 1 urlher inform \\ ion 
md helots of idmission to tin conftrentt in iv be obi until 
from (lit hoiioi 1 r\ orginising secrilarv Miss St John 
W ib m 111 ii ( h indos Strei t Cavendish Squire 

A nriM irdtir m the Ptoiuet of All tlnhad dc ik with 
(he work and use mini ss of the ihomason Civil Ingimir- 
mg Collegi it Roorkrt t nilt*d Prov lines which is the 
h iding c ngincr 1 mg collegt m India In i8qr (he colltge 
w is transit rml fmm (lie Public Works Department to the 
I due ition Departin' m afliliit*d to Mlah vbad Inivirsity, 
and its educai ion d staff strengthened on the purely si ien- 
liht side I he Government of (he l mted Provim e* has 
decided again to t \ti nd tht tolltge md the unprovt mints 
will nil for an cxpenditurf of three and a half lakhs 
l he Important part \ Inch a piopcriv organised technical 
Institution mny pi i> in indusirnl development should be 
borne in mind when the extensions or changes at Roorke< 
ire under consideration Might r hthnual education is, of 
course, cq>tly to provide, hut the development of technical 
nsiitutufiis on broad scientific lines is an urgent need in 
ndia and in endeavouring to meet it (he dose relation 
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between pure ind applied science must be remembered tt 
is to bt hoped that further developments at Roorkee WiU 
continue along the lines proved to be successful ot hogae, 
and result in \ strengthening ot Thomason College and 
other Indian educ itional institutions 

[ms council of King's College, London with the assent 
of its court, has concluded an agreement by which the 
dcpirrments of the lollege dealing with arts, lawn, science, 
eigtmeiing md medicine (preliminary and intermediate 
studies) ire to be incorporated in the University of London 
on terms similar to those recently adopted in the rase of 
Univei"il\ Collegi An indispensable condition to the in- 
corporation of the college is the raising of n sum of 
124000/ Of tlie sum in question 22,000/ is needed to 
pav o(T the debt on the college, ^7,000/ to pay off the 
debt on King s College School which will thereafter be 
plucd under stpuatc government, and Wgooo/ to form 
m < ndowment fund and en ible the college to occupy ihe 
wholp ol its premises An appeal is being made to the 
public to provide this amount ihe appeal has been 
indorsed b> the Senate of the University of London, and 
Mreidv ernoui aging promises of support have been given 
1 hi Goldsmiths’ Company and the Clothworkers’ Companv 
h i\ t t- ah given 3 oo ol In addition to the 124,000/, the 
council isks for 20,000/ for the endowment of the theo- 
logical depirtment Donations may be giveil generally to 
rh< fund in aid of the incorporation of King's College In 
1 he Lmvorsitv of I ondon, or else to a iv of the speuhe 
object* ibovc mentioned No sum will be^devohd lo the 
theological department unless specntlv given for th it 
purpose 

Tm- drveiUh annuil distribution of prizes ^nd ceritfi- 
v ip s to the students of th< day <<>IUge ond evening vUsses 
ot the South \Y cstfrn PoBlechmc, C helse \ took plai e on 
Mirih 14 In the unavoidable nbsemr of the Lord Chief 
I istiu (lord Uversione), Sir Owen Roberts presented the 
\w irds Ihe principal, in the course of his report on tlu 
st ssu n 1904 (> spoke of Iht sitisfwtorv chvracter of thf 
work larrad on md dir' 1 ted special attention to ihe 
Ingr nicreise of student entries in the nitunl s< icnct 
depirtnunl H< refund to th< nu d which existed for 
more continuous work on the put of tht students ind 
msimud th* tut th it during 1 session the ivi ng* 
hours worked bv each idult studuit in the dav ( lass's 
w is oulv 2 (4 or ihe equivilent of night weeks’ full work 
out of thirtv six wr<ks possible I hr institute K record in 
n sped of * \ mun ition honours mid degrees had b* on well 
m untuned lh' rqiupmint of the various d'partments 
luff btfit laigelv inrreisfd ind wis being npidlv brought 
up to Mu standard of mock 1 n requirements Sir Owen 
Roberts in addressing th* siud< nts express'd s Uisfac 
non it tlie dose relationship be twain the institute and 
f undon L'mvftsth lie urg'd the dfsirnbibtv in the use 
of p< isons utivily engaged of some stud? to take them 
outside their oidimrv otiupilion nnd which was provided 
bv tlu sc hi me of work c'crrn d out in the institute 

I11F intuguial lulure of the new' Stbthorpnn professor 
in th< Um\.rsit\ of Oxford develops a plea for the 
n t onsidcr ition of agriculture bv the L mversitv 

\lthough Dr Somerville has been appointed professor of 
rur d itonomv his pre>ent duty is to lecture upon forest 
bor iiiv and he makes it clear thit this is not his own 
interpret ition of the tt rm “rural economy ” ihose who 
read this lecture will vgn p that 'i good t*^se is made out 
for ngmultuie as a university subject Dr Somerville, 
is lieioities i n*w professor, contents himself wilh making 
suggt sttons Outsiders interested m the development of 
agriculture will probably wish that it had been possible 
to mike dim inds, for it is surtlv time that Oxford was 
doing something for agriculture Th« first page of this 

heture u 11s us that Sibthorp endowed the chair in 1796 
we teid further thvt for a century it was the only uni 
virsilv ihair of its kind in fcngland but when after 
following Dr Somerville’s account of the progress of agri- 
cultural educ it ion during this century, we pause and ask 
whit Oxfords shxre has be* n we hnd that it has been 
practu dl> nil Occasional lectures have been given, and 
once or twice attempts have been made to introduce an 
agricultural course, but the University has rejected the 
schemes of the advocates of agriculture, and now, no 
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year* after Sibthorp’s foundation, Oxford’s new proh ssor 
js pouting out that while sixteen of the twenty -five uni 
versity graduates recently appointed to the Indian Agri- 
cultural Department have been ti anted in Cambridge and 
Fdlnhuigh, “ Oxford has not supplied a single candidate 
for tht^se Imperial posts ” We should hkn to urge re- 
consideration of the subject on other grounds Agriadture 
needs the support of the English universities, and m the 
past it huti suffered through their neglect By her influence 
on the young landowners who pass through her colleges 
Oxford might make her teaching felt on many an Fnglish 
estate 


SOCIEUES AND ACADEMIES 

London 

Chemical Society, March 7 —Prof K Meldola, F RS , 
president in thp chair — Tin constitution of chfiulmoogm 
and hydnocarpic acids M Barrowcliff and V H 
Pew *r A study of tile oxidation products 0/ chaulmoognc 
acid leads to the conclusion that it exists in 1 state of 
tautomensm between r a-carboxy n dodety yc/opc ntrne 
and i-a-carbox\-ti dodecy l-i 4 bti vr/opent im, Hydno 

caipic aud, C 1# H,, 0 ,, is a homologue of oh uilmoogru 
acid Its constitution may accordingly be represented by 
(he following formula * — 

CII 

/ i\ 

CH-II C(CH,) W CO a K 

I I 

CII 3 — CII, 

— HvdroUsis of amvgdahn lx% icids R J Caldwell and 
S I Courtauld I he mthors hive studied the niton of 
acids 111 comparison with that of enzymes on this 
** bioside, M and the results show that though anngdtlin 
is ultimately icsolved bv uids into hvdrogcn tyuiult 
buizaldthydc and two molecuJcr proportions of glucose 1 hi 
sepai ition of the glucose is cffiitpd in two st iges Bv 
carefully hydrolysing cmygdalin by means of a norm il 
solution of hydrogen chloride it 6o° the authors have 
prepared mandcUmitrile glucOMde -Mnndelomtrile gluio 
sides Frulaurasin K J Caldwell and S L Courtauld 
HscherN glucosidc bears the same relation to prul lurasin 
as cmygdalm be ir^ to the uoamvgdalm disci ibed bv Dakn 
which is to be regatded as the drriv itivo of inactive 
m inoc loniti lie unvgdalm and Jischtrs glucoside being 
cltrived fiotn v m uid< Inmti ilr Snmbumgrin muM be re- 
garded is the 0-glucosidc of d-mandelonilnle — The 
hydrolysis of amygdalin by einulsin S J M Auld 1 he 
hydioK"is of amvgdahn by tmulsin mav proceed in Dint 
ways depending on the mode of attachment of Ihe oniulsin 
rhr experiments so far timed out by the author indie tie 
that btn/aldehydecyanohvdi in ind the a/S-disaecharide are 
formed, and the letUr then resolves into two molecules of 
dexttose — Electrolytic rtduUion part 111 II D Law 
Ihe products of electrolytic reduction of the troinilic 
aldehydes m alkdine solution ire compounds of the hvdro- 
benzoin type, but this reaction is completely altered wh< n 
a methyl group is substituted in the ortho or mtta position 
of the benzene nucleus Compounds of a resinous nature 
are obtained in the latter case — New cerium salts G 7 
M or Iran and I Cah«n< The aromatic sulphonatos of this 
element uie usually soluble crystalline compounds re- 
st mbli 11 g thp thorium sulphonatcs previously described by 
one of the authors —Volume changes, which accompany 
transformations in the system Na_S t O s 5H O 71 M 
Daw* on and C G Jack* on The changes, which take 
place in the system Na^SjOj 5H a O when subjected to 
retrain tempeiaturc variations, have been investigated bv 
iht ddatomptrlc method — Depression of the freezing point 
of aqueous solutions of hydrogen peroxide bv potassium 
persulphate and other compounds T S Price Potassium 
persulphate causes a less molecular depression of the 
freezing point of aqueous solutions of hydrogen peroxide 
than it does of water and the conclusion is drawn that 
tp unstable compound is formed in solution —The form- 
ation and reactions of imino-compounds, part Hi the 

NO 1951 , VOL 75] 


foimatiort of 1 -y-n ephthy lc nediannnc and its dcrivativib 
fiotn o-toluomtrile I 1 J Atkinson, H inirhnm, and 
J 1 Thorp* — l lit action ot rthvlrne dibrormde and of 
propylene dihtonndc on the disodium derivative of 
diai M \ Ijc done \ W Bain* 

Mathematical Society March 14 — Sir W D Niven, 
vac prfsident, in the chair— Mi (1 \\ Ivans-Cro** 
exhibited hib calculating inaihim, the myrlometcr Ihe 
instrument hi* sever d different forms, which arc all, in 
principle, modifications of the slide-rub In the form in 
which the instrument can be used for multiplu Hion, the 
rule consists of a number, equal to that of the digits in 
one futor of slips placid diagonally m 1 fiame and llu 
slide can ies is in my cursors as there ire digits m the 
other f vctoi Ihe instrument will give exact n suits for 
numbeis of six or eight digits In other forms the instru- 
ment can be used for \ irious cahulitions relating to tom- 
tom e, sue h as the n duct ion of the mtmsi on a stated 
sum from one percent igt to mother In another form 
slides can ho set so as to give thi calendar of anv year, 
IK or a n and all the new moons of ihe ye tr -Invariints 
of the gener it quidritu torm modulo 2 Prof L E 

Dlokvon C ompl< ti sits of mde pendent mu iriants, and 
dso of line irly independent imai ianis are obtained for 
cjuulritic forms of not more than live viri ihh s in the 
ta hi of order two and those imurimts of qu idratic forms 
of si\ varnbles which tan bi de ducal m ilso given It 
is shown that the conipItH cl issihi ition of quadrctic foinis 
1 in be accomplished bv means of inv tri mt functions -- 
Invar partial dilTmntnl equations of the first order 
J Brill Ihe papi r is occupied with a guv r d review of 
the them y and in endiavuur to iseerinn the relations of 
exceptional solutions to the solutions of cl issiln d types — 
Ihe reduction of ihe fa tons u ton of bin in si pt ins m<l 
oc tans to (hr solution of an mde h rnun it e (quilion Dr T 
Ctuart- An inform il < omnninu ation on tin 1 epre sent ition 
of functions by meins of seiKs of 1 spend 1 x pc was m nlc 
by Prof A \ H Lowe 

Paris 

Academy of Science* Mar L >» 1 1 — M Tic n Bcrc]u«*'trl 
in the chnr — Some details of tin spu trohi iiogi aph H 
DetlandrM Ri m irks on i rurnt p ipt r by M M1M0- 
chau in the CompUs nttdus M my of the da ids described 
by M Milloihdu as new hive bee n usi d by the author fot* 
years, end further da ids ol wcukmg ire now added — A 
new contribution to the study of the stinging flics ot inUr- 
rropual Africa \ Lavoran \ daailfd u count of the 
vinous species found in the districts of Smigd M mn- 
tnnn, the Upper Senegal and Niger I rench (numi, the 
( ongo Free State, and Moz unlmjuc —Ihe direct dchydra'- 
Jion of dimethyl-isopropyl 1 irbmol Louis Hanry 7 hf 
dehydration of this ilcohol might be cxpeaul to give rise 
to pun taramethvlahvleni , md it w is with this object 
tn view that the experiments were carried out The re*- 
uhon proved to be not quite so simple the fractionation 
o f the, hydrocarbons obt lined bv thp action of icetic anhy- 
dride upon tin clc ohol giving lerrainethv lethylenc and 
me thyl-jsopropylethy lone the former hydrocarbon being 
ibout three-qu irters of the tot d product — Some new 

results obtained in the d« lection md estimation of methane 
Nestor Qrfthant An improvenu nt of an appnr itus 
previously described I he perpaual secrrtarv announad 
the death of I r ingots Josrph Herrgott, 1 orrespondant for 
the Section of mediune md surgery — \ new conut 
M Qiacoblni (see p 408) The elastic deform- 
ations which leave invariable the lengths of a triple 
infinity of right lines G Ka»nlff»,-~ Waves of shock md 
combustion Ih«_ stability of the explosive wave MM 

Crussard and aotigutt It is assumed thit the com bus 
turn is mcOmpletP m the wave but is completed behind 
adiabatually ind reversibly according to (Iil 1 »w oi dis 
sociation, and the consequences of this assumption ar< 
worked out— Ihe conditions of formation of electrified 

rentres of feeble mobility in gasos Mmtue da Brofflio f 
Experiments on carbon monoxide ilnnics md Hums ion 
taming hydrogen lead to the conclusion tint the presence 
of centres of feeble mobility in the g cses issuing frejm 

flames appears to be related to the prodmlion in |hc fl ipie 
of solid or liquid products, or to the piesem* of some 
centres previously existing in the normal M itc in thr atmo- 
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splif rit air contribution to the studv of the latent 
photographic tm igc I ug Damol* Sonic < xperiments 
on tlie ivvers d of the image mused by the present e of a 
firbU oKidising agent, f>uth as potassium ftrrujanidc 
1 he mllior puts iorward 11 theory of the process bn^ed 
on th( fm fruition of a hypothetic! ailver hypobromite — 
An t\ncl method of separating ammonia and methyl 
mime Maura e Fr*n^ol» I he method is based on the 
f k t ill d ammonia is readily absorbed by yellow oxide of 
iiiudin, whilst methylnmme is not achd^upon bv this 
rt igMit - 1 he constitution of the azo dr motive* of qlhvl 
honzoylacetate A W*tht — The / 9 -< hlorethv 1 and vinyl 
kitonto h f' Blaise and M M*lr» —T ht influence of 
m mganege salts on alcoholic fermentation E Kay**r 
md 11 Marchand lht effect of adding manganese silts 
to i fermentable liuuid is to increase th< amount of sugar 
fi unruled, the yields of ukoliol glvct nne, upd volatile 
nud all being greater —A new gtueoside, hvdrolysible bv 
enmlsin, extracted from the sreds of a Strvchnos from 
Madagascar Tm Bourqualot and >1 1 he 

mime bakankosme is giv< n to the new glucosidc, and its 
method of preparation, properties and products of hydro- 
lysis are given in detail— Ihe cytological peculiarities of 
the development of the mother cells of the pollen of 
A fymphasa alba and Nuphar htUurn W Lubimonko and 
A Malffa.— -lhe ecological characters of the vegetition in 
the cistern region of thi Kabyle and Djurjura G Upl*« 
I he foiest vegetation in this region presents well- 
chum termed zones standing dearly m relation with the 
< bmalological topographical, and eda plural conditions — • 
A phenomenon of plant pseudomorphoMs analogous to the 
pseudomorphosts of miner ds N Jncob«»coi \ spiky 
foi umtioii characteristic of the last dorsal vertebri in man 
R Robin»on.- The tectonic north of Mrui the rt Most He 
Krn£ Nleklfra and Hhiii Joly< 

Caixutta 

Asiatic Society of Bengal February 6 —The exact 
determination of the fastness of th< more common in- 
digenous dyes of Beng 1! and comparison with typical 
ivnthetie dvcsluffs^^part 1 , dveing on cotton I R 
Watson lhc author gives a summary of the available 
evidence as to the fastness of the indigenous Bengal dye*, 
and points out that this evidence is wanting in precision 
md is in many cases self-contr idictorv The author ha* 
prepared samples of cotton dyed with the more common 
B« ngal dyes, so far as possible aceording to native 
methods, and has tested the fastness of these dyeing* 
(1) to light, (a) to washing with soap (3) to alkalis, 
(4) to dilute acids such as perspiration, testing at the 
s mm time by the same methods n representative collec- 
tion of dyeings with synthetic materi ik Tables are given 
in fthkh the fastness of each dveing under each condition 
is expressed quantitatively The dyestuffs turmeric 
safflower, pa/n$ ( flutca frondo\a), lalhan (Boa (Jre/iano), 
ud s indal ( Pterocarpus santahnus ), and padaul (Pter 0- 
rarpus dalbergtotdes) are of very infeiior fastness 
Wum/iWu (Rubtft cordifolta) citeihu (bmiii rn/t th/i) and 
fruioim (( aPsalptnta, Sappan ) compare favourably with the 
gic it majority of synthetu dyes — Bn ynm uri ditiburgi an 
undr scribed erhinoid from the Indian Ocran Major 
\ R S And«r«on The genus Brevma was founded in 
1847 by Disor for Spatangid c characterised bv the slmul- 
t inrous presence of tin three kinds of fascioh internal, 
mripetalous md suhanal Onk one living specie* had 
plrherto been described, Bnyma australastae from the 
Pacific Ocean Another species was discovered by Major 
Anderson at Port-Blair in the Andamans and has been 
named Hreytua vrtdenhurgt The original specimen is 
now lit the Indi n Museum - "Note on the common raven 
(Corvus corn v) I lent ( ol D G Philtott* 


DIARY OP SOCIETIES. 

THURSDAY Makcm it 

Koval Institution, at 3 — Rioloay and Progress Dr C W Saleabv 
Chemical Society; at 8 30 — Th« Synthesi* of Polypeptide* Emil 
Fiach'-r — Orgarftc Derivative* of Silicon Part m t dl Bentylmethylethyf- 
propyls! Neanc and Experiment* on the Resolution of it* Sutphopic 
Derivative F 8 Kipping —On the Reduction of Carbon Dioxide to 
form Aldehyde In Aqueous Solution! H J H Fenton —The 
MecHanum of the Rutting of Iron G T Moody— Some Compounds 
of Guxntdinp wqh Sugar*, Part 1 , k S Morrell end A E, Belfars 

NO IQS I, VOL 75] 


Linnkan Society, at S — On the Origin of Anqioaperme * E A Newel 
Arber and 1 *hit Perkin , — Exhibitions t Water-colour Sketch w of 
Alpine Flower* Miss Helen Ward —Photographs of Transvaal Tree* 
and Tree Scenery J Burtt Davy 

Institution or Electrical gnomURt, at 8 — -Rail Corrugation! 
J A Panton 

FRIDA Y f March ** 

Royal Institution, at 9 —Ray* of Poelilve Electricity: Prof* J J 
1 homaon F R S 

Physical Society, at 3 —Experimental Mathematics Mr Pochln — 
Logarithmic Laxy tongs and Lattice Wotaa Mr Blakesley — A Micro ^ 
manometer Mr Roberu-— Electrical Conduction produced by heating 
Salts Mr Garrett 

Institution op Civil Engineer*, at 8 —A Point in Turbo-Alternator 
Design F J Kean 

SATURDAY , March *3 

Royal Institution, at 3 — Rhntgan, Kathode, and Positive Rays Prof 
J J Thomson, F R S 

MONDA K t March *5 


Royal Geographical Society, at 8 30.— Photographic Report uf a 
(mimey through the Highlands of Duab (Zarafahan, 4 c.) W Rickmer 
Ri kmart 

Institute op Actuaries, at 5 — On the Relation between the Theories 
of Compound Interest and Life Contingencies T J M Alien 


TUESDAY March 96 

Institution op Civil Engineers, at 8 —The Application of Hydro- 
KJectnc Power to Slaic Mining M Kallow —Electrically Driven 
Winding Gear and the Supply of Power to Mines A H Preece* 


WEDNESDAY, March *7 

GaoioricAL Souiktv, at 8 —On the Southern Origin attributed to the 
Northern Zone in the Savoy and Swiss Air* Prof T G Bonnay 
F R,S —The Coral Rocks of Barbados J B Harrison, C M G 
British Astronomical Association, at 5 


CONTENTS. page 

Sex and Character By L A 481 

Some Recent Logarithmic Tables 482 

Geography as a Living Science By Prof Grenville 
A J Cole 483 

The Strength of Materials 4S4 

Science In Poetry 485 

Our Book Shelf — 

Sommerfeidt “Geometnsche Krlstallographie ” 485 

Locb “ Untersuchungen uber kUnstlichen Pactheno 
genese und das Wesen des Befruchtungsvor 
gangs ’* 486, 

Schnabel •* Handbook of Metallurgy" 486 

Letters to the Editor — 

Tae Inoculation Accident at Mutkowal — Prof 
Ronald Ross, C B , F R S 486 

Mean or Median — R H Hooker 487 

Rothesay Rainfall and the Sun spot Cycle ( Wttk 
Diagram )— Alex B Mac Do wall 488 

The Relationship between Diamonds and Garnets — 

J R Sutton 488 

The Weather Reports of the Meteorological Office 

{/Ilt 4 st fated ) 488 

Technical Terminology By A H Downes Shaw 490 

Sport in Ceylon ( Illustrated ) , 492 

The Death of M M Berthtlot 493 

Notes . « 493 

Our Astronomical Column — 

Comet 1907a (Giacobini) 497 

Search ephemens for Comet 1900 III (Giacobini) 49S 

Solar Observations at Catania 498 

Intensification of tl Contrast ” by means of a Potan 
scope 498 

The Minor Planet (588) [1906 T G ] , 498 

Researches in Stellar Photometry , 498 

M arauptals or Creodonts ? By R L 498 

The Gods of Healing of the f&gypuans and Greeks 499 
The Snow peaks of Ruwencori {Illustrated) 500 

Man and Superman {Illustrated) 501 

University and Educational Intelligence ♦ . * 502 

Societies and Academies 503 

Diary of Societies » . ✓ . , , * . 504 



NA TURE 


* THURSDAY, MARCH 28, 1907 

ULTRAMICROSCOPES 

Lfis UUfamtcroscopes Les Objets uHramtcro- 
scoptques By MM A Cotton and H Mouton 
Pp 232 (Pans Masson et Cie , 1906 ) 

T HE magnitude of an object which can be rendered 
visible by the ordinary use of the microscope 
has a lower limit which is well understood and can 
be succinctly expressed It depends not merely upon 
the construction of the instrument, but also upon 
the character of the light employed and upon the 
liquid used for immersion The instrument should 
possess a large numerical aperture, which is again 
increased by immersion in the ratio represented by 
the index of the immersing liquid, the result being 
the scientific expression for the power of the instru- 
ment, with a gnen magnifying power, to resolve 
close lines or points As regards the light itself, the 
limit of resolution is proportional to the wave-length, 
so that shorter wave-length implies greater power of 
resolution When special light is not selected for 
employment, the mean value of the wave-length is 
o 55 fi , where m signifies o 001 of a millimetre 

Taking full advantage of these principles and of 
the high index, 1 66, of monobromonaphthalin as an 
immersion liquid, it may be said that the smallest 
visible objects have a magnitude not less than 017^ 
Bodies smaller than this are called ultramicroscopic 
Some plan other than the usual microscope method 
must tx adopted in order to make their existent e 
appreciable, and it is upon this subject that MM 
Colton and Mouton have wutten the verv valuable 
and learned book before us In it will be found 
accounts, not merely of their own work, which is far- 
reaching and in practical points highlv ingenious, 
but also of that of other investigators in the same 
field 

I here are two methods at present in existence, 
which may be called icspectively that of ultra-violet 
light and that of diffraction in a dark field The 
first method aims at taking advantage of the short 
length of ultra-violet w ive-Iengths The sources pf 
light are electric sparks formed between wires, which 
may be of magnesium, producing wave-lengths of 
o 280 /*, or of cadmium, producing those of o 275 m, 
the former being more intense, the latter more homo- 
geneous Such waves produce no effect upon the eye, 
though much upon fluorescent screens and photo- 
graphic plates But they are readily absorbed by 
glass Hence the media (excepting air and immers- 
ing liquids) through which they pass on thur w ay to 
the fluorescent screen or photographic plate, as the 
case may be, must be of quartz, and those above the 
stage of the microscope must, to avoid effects of 
double refraction, be of fused quartz Thus the whole 
apparatus is highly specialised On the other hand, 
the rays employed being homogeneous, there is no 
chromatic aberration to be considered in the design 
of the lenses*. 
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The image foimed by the objective is again magni- 
fied by the ocular, employed in such a wa\ as to 
form a second red imige at the place where fin illy 
is placed the fluorescent scretn or photographic plate 
JVith such an apparatus the limit of magnitude of the 
Objects detected would be reduced to o 09 m 

The second and more recent method of detecting 
ultramicroscopic bodies is to employ their power of 
diffracting the light which falls upon them They 
thus become mere point sources of light, but diffrac 
tion discs are formed upon the n tin i of the eye, as 
in the case of stirs the dimensions of which are far 
too small to subtend an appreciable angle, even with 
the most powerful telescopic aid 

In the microscope, then, the illuminated ultra- 
microscopit object m< rely appe irs as a star of light 
^The form of the object is ( ntirely unobserved, its 
presence only being appreciable when certain con- 
ditions are fulfilled These are that the illumination 
shall be intenst , th it the held shall be profoundly 
^iark, and that the objects themselves shall bt 
sufficiently sparsely distributed in the held It is 
'‘Advantageous, too, to employ those ravs w'hich mvkc 
as situII in angle wnth lilt illuminating beam as is 
consistent with other conditions 

To ensure the dark held it is strictly necessary 
th it none of the illuminating light shall, except by 
diffraction, pas-* into the objective 

First, wc have described in detail the apparatus of 
Siedentopf and Zsigmondv In this the light from 
a narrow sht is focussed in such a way as to pass 
horizontally through the transparent medium under 
observation, forming a much diminished image of the 
sht exactly in the point of view of the microscope 
In this image the width of the tip e of light pro 
duung it corresponds to the length of th< slit, and 
the depth to the width of the slit The depth of the 
illuminated region thus becomes, with a knowledge 
of the diminishing power of the train of lenses 
strictlv calculable, this being of importance in estim- 
ating the number of particles rendered visible m a 
cubic millimetre No pirl of the illuminating beam 
cm, except when diffruted bv small particles, pass 
into the objective The mean direction of the ravs 
which do so pass will be at right angles to the 
illuminating beam The plan has the great advant- 
ige that an immersing liquid can be employed in 
the cximination of solids, such as glasses tinted with 
metals, or of liquids beneath a covering glass The 
adjustments must, however, be extremely nice, and 
require that the whole apparatus should be mounted 
ujxm one bank 

lhe authors have devised a simpler plan of illumin- 
ating the subsurface regions of a medium by taking 
i ire that incidence with the surface shall be it an 
angle exceeding the critical angle To this end i 
small but intense beam of light is brought from a 
smill ire downwards at an angle of 51 0 to the 
vertical This passes at vertical incidence through 
the bevelled edge of a glass plate about 1 cm thick 
upon the microscope stage It is then totally reflected 
upwards by the lower surface towards the upper one 

Z 
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L pen this is plated the microscope slide, with an 
intervt rung drop of cedqr-wood Oil, so that total re- 
flection dots not occur again until the upper surface 
of tin cover glass is reached, when the ray is again 
sent downwards and passes away through another 
bevelled edge It will be understood that the pre- 
paration does not lontain air On this plan no 
immersion liquid can be employed in the usual place 
between the cover glass and the objective, but, on the 
other hand, the rays diffracted by small particles come 
off from the main beam at angles considerably smaller 
than a right angle 

Several chapters of the book are devoted to the 
investig ltions which have been or can be carried out 
b\ these ultramicroscopes, of high interest to many 
As examples, we m iy cite the distribution of stiver, 
gold, and other metal particles in the coloured glasses 
containing them, and in 1 the hydrosols of such metals, 
the Brownian movements of ultramicroscopic bodies 
in colloids, and the translation of such bodies by 
electric current Lsp«:iallv interesting is the de- 
scription given of the motions of silver particles in fhe 
hvdrosol of that metal prepared by thf Bredig process 
of forming a submerged electric art between silver 
wins The particles, below certain dimensions, re- 
main in stable suspension Thev are quite ultra- 
microscopic, but still are capable of diffracting light 
When an electric current is passed through the liquid 
contained in a layer, not too thin, between top and 
bottom planes of glass, quartz, mica, &c , the micro- 
scope being focussed at the middle of the layer, at a 
point about equally removed from either electrode, the 
points of light seen move equably in a direction from 
the kathode to the anode, the speed being proportional 
to the potential gradient For one volt per centimetre 
the speed is about ^ 78 m per second Above and 
below this central region, * e in beds adjoining the 
top and bottom boundaries, the motion is in the 
opposite direction, somewhat slower and less equable, 
md variable with the size of the particles 

If the boundaiy surfaces are of glass, these inverse 
beds ire each about 25 m in dtpth, and if the thick- 
ness of the whole layer is diminished until it is only 
so /i, it is these inverse beds which survive, the 
central one being gradually extinguished The 
motion will then be entirely from anode to kathode 

The material of the boundaries affects the depth 
of the inverse beds which with quartz is rather less 
than 2 s My and seems to disappear with gypsum 
Mica *h is much the same effect as glass in this par- 
ticular 

The particles have such exceedingly small mass 
that then ultimate velocities in the central region are 
acquired instantaneously and if the electrodes are 
-connected with an alternating source of electromotive 
forte, the points of light move backwards and for- 
wards in harmony with the stress through a distance 
proportional to its mean value and to the period, the 
constant being sensibly consistent with the speed 
under uniform stress quoted above If a three-phase 
machine is connected with three electrodes, the 
particle^ describe closed curves 

k Ihomas H Blakhsley 
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ANCIENT AND MODERN $HtPS ' " fr 

Ancient and Modern Shtps By Sir George C 
Holmes, KC VO Part t , Wooden Sailing-ships- 
Pp vv+i6& Part U , The Era of Irorh 

and Steel Pp xn + 219 (London Printed for 
His Majesty’s Stationery Office by Wyman and 
Sons, 1906 ) Two voL, cloth-bound, price a s 3jd 
each 

T HESE volumes belong to the series of science 
handbooks issued by the authorities of the 
Victoria and Albert Museum at South Kensington 
The author was for a long period secretary of the 
Institution of Naval Architects, he is well qualified 
for the task he has undertaken Withm extremely 
narrow limits of spa.ee (about 400 pages) he has Re- 
duced a readable account of ancient and ffrodern 
ships, in whuh a large amount of trustworthy in- 
formation has been summarised and admirably Illus- 
trated Although the original intention of these 
handbooks may have been the assistance and in- 
struction of visitors to the collection rf ftaval models 
in the museum, they will undoubtedly prd^e of interest 
as books of reference to all who are Interested in the 
history of shipbuilding Their moderate pnee ought 
to secure a large circulation 

In the first volume wooden sailing-ships are de- 
‘Hiribed This part of the work was published m 
iqoo, but has been revised and re-issued in company 
with the larger second part, in which the history 
of the era of steam, iron, and steel 1$ traced, so 
far as mercantile ships are concerned War-ships, 
considered as fighting machines ire not dealt with, 
but the influence of peculiarities in their construction 
upon the development of mercantile shipbuilding is 
illustrated Formerly, the naval models at South 
Kensington included those of warships , when the 
Royal School of Naval Architecture was transferred 
to Greenwich (more than thirty years ago) the 
Admiralty also concentrated there its collection of 
war-ship models South Kensington retained the 
mercantile models, and the present collection includes 
loans from private firms, as well as models which 
are national property It is much to be desired that 
the collection should be made complete pnd should 
illustrate adequately the development of the British 
mercantile marine If Sir George Holmes’s hand- 
books should increase public interest m the collec- 
tion and lead to its proper development, a good pur- 
pose will have been served At all events, he has 
produced a work which will enable laymen to reach 
an intelligent understanding of the history of ship- 
building and the principles governing the structural 
arrangements of ships 

Beginning with an admirable account of ancient 
Egyptian vessels, the author describes boats still 
existing and to be seen in the Cairo Museum, 
although they were built nearly 5000 years ago 
Ships of the Mediterranean and Red Seas — 
Phoenician, Greek, Roman, and Venetian— are next 
dealt with Another chapter is devoted to the ancient 
ships of northern Europe, of which specimens have 
been discovered in Scandinavia in recent years 
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Afedtaval ships are briefly described and excellently 
Ulustra ted,- this section ending with an account of 
the f&mous Soveretgn of the Seas, built about the 
middle of the seventeenth century A long chapter 
on modern wooden sailing-ships concludes this 
vdlum^, and brings the history up to the construction 
of the great sailing three-deckers in the Royal Navy, 
wliich formed our most powerful war-ships until the 
Middle of the nineteenth, century On the mercantile 
side the gradual development of sailing-ships is 
traced* and the famous 11 clippers” are described 
In the second volume steam navigation and the 
use of iron and steel for shipbuilding form the main 
topics. An interesting account is given of early 
wooden steamers It is worth note in passing that 
this year Is the centenary of the completion of the 
Clermont by Robert Fulton, and hyr trials on the 
Hudson River The development of types of mercan- 
tile steamers Is described, and numerous examples 
are included, amongst them being the Great Eastern 
and many vessels now employed on ocean or cross- 
channel service Tables of dimensions and par- 
ticulars for Transatlantic steamers are given in an 
apoendix On the structural side the book is valu- 
able, it traces the influence of the use of iron and 
steel on dimensions and strengths of ships, and the 
differences between mercantile and Admiralty methods 
of construction A brief discussion of the external 
forces acting upon a ship at sea, and the resultant 
stresses on the structure, is given in one appendix , 
in another the puzzling subject of tonnage measure- 
ment is made as clear as it can be made to general 
readers This necessarily brief notice leaves many 
points unmentloned, the volumes should be read by 
all interested in the history of shipbuilding 

W H W 


FREQUENCE CURVES AND CORRhLAl ION 

Frequency curves and Correlation By W Palin 
Elderton Pp \ni+i72 (London Published for 
the Institute of Actuaries by C and E Layton, 
n d ) Price 7s 6d 

A S stated in a short preface by the president of the 
Institute of Vctuaries, the object of this little 
volume is “ to give a detailed description of the basis 
and practical application of those modern statistical 
methods that arc associated with the name of Prof 
Karl Pearson" The work was undertaken, we 
understand, by Mr Elderton, at the invitation 
of the counciL of the institutf , and we not only concur 
With, the president in his commendation of the 
** public-spirited manner n in whibh Mr Elderton 
acceded to their request, but think that the action of 
council of a professional society in thus en- 
deavouring to place the results q( recent research 
before the members in a convenient form for con- 
sideration well worthy of note 
In view of its purpose, the illustrations introduced 
are, of course* mainly of an actuarial character, but 
we have no hesitation in sdying that the volume 
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Will be of great service to statisticians in other holds 
Much of Prof Pearson’s work has been given in* 
the Philosophical Transactions of the Royal Society r 
the Phtlosophual Magazine , and Other publications 
which are not readily accessible to the ordinary statis- 
tician, and Mr, Elderton ’s work will be most useful 
to the student by providing a short and handy sum- 
mary of some of the more important results 

After a brief introductory chapter, the author passes 
at once to the subject of frequency distributions, and 
the mean and standard deviation are defined (chapter 
11 ) The method of moments is then treated m some 
detail, including the calculation of moments by the 
direct and the summation methods (in ) The de- 
duction of Prof Pearson’s curves from the hyper- 
geometrical series is then given (iv ), and their fitting 
by moments (v ) 

The subject of correlation is introduced in 
chapter vi , this is treated mainJv from the standpoint 
of the normal distribution, but it is also shown 
that the formulae mav be regarded us obtained by the 
fitting of straight lines to the points in a " dot dia- 
gram,” using the method of moments Iri chapter vn 
Prof Pearson's method of calculating the coefficient 
of correlation from any fourfold table, for measured 
or unmeasured characters, is described, and there 
follow two short chapters on probable errors (vm ) T 
and on Pearson’s test for goodness of fit (i\ ) respec- 
tively The concluding chapter gives briefly the 
theory of the coefficient of contingency A few 
appendices deal with frequency curves other than* 
Pearson’s, with the integrals of the normal function* 
and other matters 

The exposition is careful and lucid, but some of the 
actuarial illustrations will prove rather a stumbling 
block to the non-actuarial reader Proofs are given 
which assume a fair mathematical knowledge, neces- 
sarily including the integral calculus, but the more 
lengthy and difficult proofs are omitted In some 
respects the work strikes one as a little limited n> 
scope, but this arises naturally enough from the foci 
of its being addressed to a special public 

There are only one or two points we have noted nv 
reading that seem to call for mention In tonnec 
tion with the summation method of c iltulating 
moments, we would direct attention to the work of 
G F Lipps (Wundt’s Phil Studien, xvii 538 et 
s eq , 1901), and to the chapters on “die Summen- 
methode” in the Wahrschemhchkeilsrechnung of 
Bruns (190b) Even if the name “method of least 
squares " be avoided, we would submit that this is 
no reason foi omitting the short and simple proof thnt 
lix-fy) 1 is a minimum if Without this 

proof the meaning of the coefficients of regression re- 
mains, in the general case, vague and* indefinite In 
the chapter dealing with the coefficient of con- 
tingency, it might be as well to point out that the 
(Coefficient cannot attain the value unity unless tho 
number of classes be indefinitely great, it cannot, in 
fact, exceed 1 )ft for a t x t-fold classification at 
the best 

We cordially commend the volume to the attention 
of all students of statistics G t Y 
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CAVES AND WATERWAYS 

La Speleologte au XX* Stkde By E A Martel 
lome vi of Spelunca (Paris Soa6t6 de Sp£l£o- 
logie, 1906 ) ^ 

T HE completion of this volume deserves separate 
mention Its 800 pages contain a critical review 
by M Martel of practualiy all papers bearing on caVcs 
published in the last six >ears Since these papers, in 
their turn, refer to a large amount of earlier work, 
wt have here a complete exposition of what is at 
picsent known of 1 speleology ” We pointed out, 
when noticing one of the separate parts, how the 
editor's comments render the abstracts readable and 
illuminating Th< pipers have been classified, for 
the most part geographicalh , and the volume becomes 
practically an unconventional text-book of the lore of 
caves The range of subject permitted may here and 
there raise a smile, but it dies away in admiration 
of M Martel's energ) Marcclhn Boule, for instant, 
is cited on p 694 as describing a lava-flow in 
\uvtrgne intermediate tn ige betwein the epoch of 
the mammoth and that of the reindeer On p 7 2 7> 
again we read how a cave near S6vifrac-le-C bateau 
— and memories of tausse and carton ire recalled 
b\ the ur\ name -was discovered in 1902 to 
contain 1 chapel, with ucessories brought there 
during the persecution of the Catholic priests in 
171^ \ moment's reflection shows us that both 

references may prove of value Traces of man among 
French volcanic deposits need not be regarded as of 
f hexene age 1 he occurrence of religious emblems 
in caves may be due as much to a desire for secrecy 
as to the association of the cave itself with any form 
of ceremony It is thus hard to think of anv worker 
in anthropology or natural history who would 
not gain information from M Martel's aid 
The alleged glacial deepening of Alpine valleys, 
and the formation of cluses , are discussed on 
p 526 Even writers on radio-activity may learn 
something from the notes on subterranean waters 
on pp 610-612 lo most readers, the gradual 
growth of our knowledge regarding the incised draw- 
ings and paintings on the roofs and walls of caves 
(pp 654 705) will prove of surpassing interest M 
Martel presses home his contention that the bold 
representations of animals, sometimes amazingly 
faithful, ire records or trophies of the chase 
Three photographic illustrations are given of paint- 
ings in the cave of Mtamtra, near Santander, which 
Martel himself has visited Cartailhac (p 703) records 
how the discovery of these was made by a child, in 
the company of less observant scientific excavators 
Alcalde del Rio (p 704), in a paper published in 1906, 
mentions, in the cave of Hornos de la Pefta, “ a figure 
in a human attitude, but apparently an ape ” M 
Martel adds that it has 1 tail, but why does he sug- 
gest, on p, 706, that M Piette's “ Stre de caractfcrc 
sirmesque,” engraved on a bone, is “ probablement 
imaginaire"? Surety the Neolithic or even earlier 
artists, who saw so much that was wonderful and 
worth reproducing in the animal world around them, 
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had ^hardly yet risen, or descended, to the consciously 
imaginary and grotesque? 

M Piette has himself sent us a paper oil ** Flbules 
pleistocenes ” {Revue prJhistortque, 1906, p 1), in 
which he writes confidently as to his anthropoid from 
Ma*~d'Azil He describes also a pendant ornament 
of incised reindeer-horn from Gourdan, on which a 
similar erect anthropoid, this time tailless, is dearly 
shown The figures which he publishes are of 
immense interest, and M Martel will doubtless note 
them In a future volume of Spelunca 1 hough 
“ speleologists ” cannot be allowed to found a science 
of their own, geologists, zoologists, anthropologists, 
and historians may well hope to link a friendly arm 
in theirs Grenville A J Cole 

our book Shelf 

Die ehetmsche knergie der lebenden Zellen By 

Prof Oscar Loew Second edition Pp vlu+133 

(Stuttgart hr Grub, 1906 ) Price 3 marks 

The great part played by the protuna^ m building 
up living cells has resulted in the ascription bv 
physiologists to these substances of an indispensable 
rdle in vital processes If, however, protoplasm be 
regarded as a protein molecule, the difficulty, at once 
arises how to account for the great differences in 
stability between the living ana the dead protein 
This difficulty Pfluger, as well as Loew, attempts to 
get over by assuming a diffeient constitution for the 
protein in the living body from that which is familiar 
to us in the dead protein as analysed in the labor- 
atory Whereas, however, Pfluger ascribed the 
lability of the living protein to the presence of 
cyanogen groups which underwent transformation to 
amino-groups, Loew explains the difference by 
assuming the simultaneous presence in the plasma 
protein of aldehyde and ammo groups, basing his 
hypothesis largely on the fact that the cells of certain 
vegetable organisms give a black reaction with dilute 
ammoniacul silver only so long as they are alive, the 
reaction fading when the cells have been killed by 
heat, acids, or alcohol 

This blackening Loew and Bokorny assumed to be 
due to the presence of a reserve protein of special 
character, allied in the grouping of its constituent 
molecules to that which obtains in the living proto- 
plasm 

In the present book, the first edition of which 
appeared in 1898, the author examines the behaviour 
of living cells, the nature of their work, and the 
assimilation of food-stuffs in the light of his theory 
The great amount of work which has been carried 
out of late years by Kossel, Fischer, and their pupils 
on the constitution of the protein molecule, which 
has resulted tn the separation of a large number of 
approximate principles, all distinguished by the 
possession of amino-groups, Loew dismisses with the 
airv suggestion that, during the action of the hydro- 
lytic agents, acids or trypsin, a shifting of the intra~ 
molecular groups has taken place, with the result 
that the ammo-acids, &c , obtained at the end of the 
hydrolysis cannot be assumed to throw any light on 
the structure of the protein molecule itself Since in 
the plant organism it is probable that protein is 
formed from formaldehyde and ammonia by a process 
of polymerisation, the author imagines that the re- 
sulting product, in consequence of the presence of 
numerous aldehyde and amino-groups, must form a 
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molecule of extraordinary lability The first product 
of such polymerisation, which might be, as the author 
suggests, the aldehyde of aspartic acid, would further 
condense so as to form a body having the formula 
ascribed by Liberkuhn to the simplest protein This 
substance, “primitive peptone/ 1 by polymerisation 
of two molecules might form albumoses, and by the 
union of three molecules might form albumen 
Although the facts brought together by the author 
are interesting, and although we must grant the j 
possibility of aldehyde groups existing in some parts 
of the protein molecule, and perhaps being responsible 
for some of the chemical interactions whicn occur 
in the living cell, the new facts brought forward are 
too trivial effectively to modify our opinion on the 
structure of Jhe protein molecule, which is based on 
the solid work of Fischer and his pupils 

La DScouverte de VAnneau de Saturne Par Huygens 
By Jean Mascart Pp 5 8 (Pans Gauthier- 

Villars, 1907) Price 2 francs 

In this small volume of ^8 pages M Mascart tells the 
history of the discovery of Saturn's rings from the 
time of Galileo’s dramatic anagram concerning the 
alttssimatn planetam, and his subsequent tragic dis- 
appointment and despair, to the tune when, after 
many questionings and discussions Huygens finally 
established his accepted theory Ihis history is most 
interesting, and includes a number of extracts from 
Huygens’s corespondenee on the subject, showing us 
how he had to fight for the acceptance of his theory 
and then had to fight again for the vindication of his 
priority in the rnatttr The numerous reproductions 
of original drawings by Gassendi, H6lv£tius, Riccioh, 
Huygens, Wallis, and others give an additional 
interest to the work, which is concluded by a lucid 
recapitulation of the later theories, such as that of 
Otto Struve, and discoveries concerning Saturn's 
unique appendage W E R 

German Science Reader Part 1 Mathematics, 
Physics, and Chemistry Compiled by C R Dow 
Pp 85 (London J M Dent and Co , iqo6 ) 
Price 25 

Twenty pages of this book are devoted to 111 nhe- 
matics, twenty-three t6 physics, nineteen to chem- 
istry, and the remainder to a vocabulary of words 
not usually found in elementary class-books of 
German The mathematical portion is a synopsis of 
principles of mathematics with enunciations of 
problems, while the two remaining sections consist 
of definitions and descriptions of some physical and 
chemical properties of matter Any student of science 
who has an elementary knowledge of the German 
language should be able to read the book with the 
aid of the vocabulary, and the task would be more 
to his taste than reading or translating Grimm's or 
Andersen's fair) -tales No grammatical rules are 
given, as Instruction in these is assumed to have 
been obtained in an earlier course 

Ceruse et Blanc de Zinc By M G Petit Pp 154 
Preparation micantque des Minerals Rdsumd 

pratique By F Rigaud (Paris Gauthier- 

Villars and Masson et Cie , n d ) 

Both these volumes are publications in the now 
weH-kn6wn “ Encyclopedic Scientifique des Aide- 
Memoire " The first deals with the preparation and 
use in painting of white lead and zinc white re- 
spectively The second book provides a practical 
account of the various processes in use for the 
mechanical preparation of ores by separating them 
from their stony matrix 
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LETTERS TO THE EDITOR 
[The Editor does not hold h\nuelf responsible^ for optmom 
expressed by his correspondents Neither can he undertakt 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice is taken of anonymous communications ] 

The Ballot-Box, 

In reference to the weight judging competition, Mr 
Gabon t>ays that “ the average competitor was probabl) 
as well fitted for making a just estimate of the dressed 
weight of the ox as an werage voter is of judging the 
merits of inpst political issues on which he votes * these 
competitions are very popular in Cornwall , but I do not 
think that Mr Gallon at all realises how large a per- 

centage of the voters — the great majorit), 1 should suspect 
— arc butchers, farmers, or men otherwise occupied with 
cattle To these men the ability to estimate tin meat- 

equivalenl weight of a living animal is an essential part 
of their business, and, as an instant o of thur training I 
may mention that one of the butchers here has a son 

undtr thirteen years of age who is an adept at this work, 

and is nlread), 1 am told, one of the boat weight judges in 
the district This boy has been trained to u by his 

father, and already surpasses his instructor Moreover, 
many of the competitors doubtlessly compete frequent!), 
compare notes afterwards, and correct future estimates 
by past experience Now the point of all this is that, in 
so fur as this state of things prev nls we have to deal 
with, not a vox popult , but a vov t xper toruni 1 am 

ufiaid that the majority of such competitors know far 

more of their business, are far better trained, and are 

better fitted to form a judgment th in arc the majority 
of voters of any party and of either the uneduedrd or the 
so-called “ educated ” classes 1 heartily wish that the 
case were otherwise 

F H Perri Costf 

Polperro, Cornwall March 21 

I inferrfd that many non-experts were among the com- 
petitors, fi) because tiny were too numerous (about 800) 
to be mostly experts , (2) because of the abnormally wide 
vag tries of judgment at either end of the scale, (3) because 
of the prevalence of a sporting instinct such as leads 
persons who know little about horses to bet on races But 
I have no facts when by to test the truth of mi inference 
It would be of setvicc in future competitions if a line 
hpaded “ Occupation ” were inserted in the cards, after 
ihose for the address Francis Galton 

Mr Hooker, in Nature of March 21 seems not to 
have quite appreciated my principal contention in the 
kiters "One \ob, One Value " and ‘ Vox Populi " of 
hebrumy 28 and March 7 respectm ly It was to show 
that the verdict given bv the ballot box must he the 
Median estimate, because every other estimate is condemned 
m advance by a majoriiy of the voters 1 his being the case 
I examined the votes in a particular instance according 
to the most appropriate method for dealing with medians, 
quartiles, &t I had no intention of trespassing into the 
technical and much-discussed question of the relative 
merits of the Median and of the several kinds of Mean, 
and beg to be excused lrorn not doing so now except in 
two particulars First, that it may not be sufficiently 
realised that the suppression of any one value in a series 
can only make the difference of one half-place to the 
median whereas if the series be small it may make a great 
difference to the mtan , consequently, I think mv pro 
posal that juries should openly adopt the median when 
estimating damages and councils when estimating money 
grants has independent merits of its own, besides being 
in strict accordance with the true theory of the ballot box 
Secondly, Mr Hooker's approximate calcul ttion from mv 
scanty list of figures, of what the mean would be of all 
the figures, proves to be singularly correct he makes it 
uq 6 lb (which is the mean of the devi ites at 5 0 , 15 0 
OS 6 ), whereas it should have been 1 107 lb This 
shows well that a email orderly sample is as useful for 
calcul iting means as a very much larger random sample 
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and that the compactness of a table of ccntiles is no 
hindrance to their wider use I regret to be unable 
ito harn the proportion of the competitors who were 
farmers butchers, or non-experts It would be well in 
future competitions to have a line on the cards for 
41 occupation M Certainly many non-experts competed, 
like those Jerks and others who have no expert know- 
ledge of horses, but who bet on races, guided by neWs* 
^papers, fronds, and their own fancies 

FRANcra Gaejon 

Ketene 

While engaged in a research on the polymerisation of 
unsaturated compounds, we were led to try the action of 
a strongly heated platinum wire on various organic sub- 
stances It is unnecessary at this stage to discuss our 
general results, and we will therefore deal at once with thp 
action of the wiro on acetic anhydride This substance 
when treated with the hot wlrp yielded a compound boil- 
ing about — 65° and freezing about — 130° which on 
standing at ordinary temperatures condensed fairly rapidly, 
yielding a brownish-yellow oil which, like the gAs, has 
an extremely pungent smell We have not yet succeeded 
in obtaining the new body in a completely pure state, but 
as our work has been interrupted for some time, we venture 
to give t hr following preliminary data 

On exploding ont volume of the gas with excess of 
oxygen, there was a contrition of 1*01 volumes, and 1 85 
volumes of t arhon dioxide were formed while 180 volumes 
of owgen had disappeared The corresponding numbers 
for the reaction CH a C 0 +a 0 l 3 =aC 0 3 +H a 0 are 
1123 

Another sample gave a density of 399 (H a ®=2), while 
that c dculated for CH 3 CO u 42 This sample wqs, 
however far from pure 

The gas is absorbed by all the ordinary reagents, irt- 
iluding water It rornUims with bromine, and appears to 
give a crystalline compound with bisulphites It chars 
when treated with phosphorus pentoxide or concentrated 
sulphuric acid These two reagents themselves produce 
traces of the gas when they ar« allowed to act on acetic 
anhydride We would add that we have also obtained 
the substance from acetone and it seems probable that it 
can be obtained by our method from all substances con- 
taining the group — CH, — CO~ 

We would suggest that the body is the parent substance 
of Staudinger’s ketenes We hope to be able to publish 
a fuller communication shortly 

N T M Wiismore 
A W Stew *rt 

Unnertnty College London, March 25 

Technical Terminology 

li)F writer on engineering terms in Natlre of March at 
fp 400) sats that a single word is required to denote a 
tenfral plectric generating station 

Perhaps megadyne would be acceptable, signifying 
4i great power/* and suggestive of the dynamo equipment 
of the station a convenient abbreviation tttega would 
readilv enter into common use J T Ricmvrds 

67 J hurleigh Road, Balham S W March 23 

H1GHFR EDUCATION IN THE UNITED 
STATES 

r pHE most recent report issued from the United 
* States Bureau of Education at Washington 

gives detailed information respecting recent develop- 
ments of the various grades of education in the 
States down to June 30, 1904, and in it the Com- 
missioner of Education gives n prominent place to 
the work of universities and colleges The statistics 
now provided make it possible to supplement the 
article published In these columns (vol lxvm , 
25) dealing with university education in the 
nfTed States, and to give some indication of the 
progress which has been made m American Institu- 
tions of higher education during recent years 
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There has been, m the first place, a large increase 
in the number of students attending .universities an<f 
colleges m the United States* Whereas In the year 
1899-1900 the total number of men students was, 
roughly, hi, 800, and of women students 25,300, the 
numbers in 1903-4 had become, for men, nearly 
72,000, and ior women nearly 31,000* 

The number of professors and instructors, has in- 
creased m a similar manner In 1899-1900 the num- 
ber of such teachers in institutions for m&n and 
for both sexes was 12,664 men and 1816 women * in 
1903-4 these numbers had become 15,342 men nnd 
2272 women In institutions for women alone the 
increase is not so decided The number of men teach* 
ing m these institutions was in the former year 697, 
and in 1903-4 only 631 The numbey or women, 
however, shows a marked increase from 1744 to 

1834 

It is interesting and instructive, too, to study the 
rise and fall in the popularity of tire various subject* 
taken up by students At the two periods under 
comparison there were soma 'remarkable differences 
In 1899-1900 the number of students studying classics 
and other subjects of general culture (as the report 
calls it) was roughly 57,000, but in 1903-4 the num- 
ber had reached 65,000 In the arner year the 
number of students in classes Of pilte or appHed 
science was well on towards 26,000; in 1903-4 this 
number had increased to 32,000 The relative popu- 
larities of humanistic and practical studies may be 
said to have undergone little change at institutions 
of the rank under consideration But in this con- 
nection it must be remembered that at the great 
technological institutions, which are not included in 
these statistics, large numbers of men are engaged 
entirely in studying branches of applied science 

The total value of property possessed by the insti- 
tutions for higher education in the United States 
amounted in 1899-1900 to about 72,120,000!, and in 
1003-4 this large sum had increased to 93,043,000! 
The endowment funds m the former year were valued 
at 33,240,000/ , whtle in the latter year this provision 
for future contingencies had grown to 41,313,000!. 

The value of gifts and bequests received by msti- 
tutioiib for higher education during 1899-1900 was 
2,399,000/ , in 1903-4 the amount had increased to 
2,740 000/ , and last vear as much as 5,000,000! was 
raised in this way Twenty-five institutions in the 
former year received from private donors gifts of as 
much as 20,000/ , and in 1903-4 as many as twenty- 
nine institutions were equally fortunate 

For the first of the years with which we are con- 
cerned in this compirison, the total income, excluding 
benefactions, amounted to 5,712,000/ , of which aljput 
2,234,000! was received in the form of tuition and 
other fees In 1903-4 the total income had reached 
8,066,000/ In connection with this sum, the Com- 
missioner for Education remarks — “It is a well- 
known fact that the income derived from fees received 
from students forms only about one-third of the total 
income the remainder necessary to meet the ex- 
penses of the institutions being derived from endow- 
ment funds, State aid, and miscellaneous sources/’ 

In 1903-4 the State and municipal aid to'higher 
education amounted to 1,984,600! , as compared with 
893,000/ in 1899-1900 

It is thus seen that the striking disparity between 
public and private efforts in behalf of higher educa- 
tion in the United States and Great Britain, pointed 
out in the article to which reference has already been 
made, has, in the interval of four >ears with which 
we are here dealing, become more accentuated, and, 
instead of having mAde up leeway, %e appear to have 
fallen even further behind 
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The armual amount raised by private munificence for 
Atpertaftrt universities and colleges has in a few years 
been dtfubkjd J and, as recent notes in these columns 
have shown, there is no sign of any decline in the 
generosity* of the men of wealth in the States The 
amount of money raised in this way in the United 
Kingdom during the period iKyi-i^oi was only one- 
el ghth of that contributed In the United States m the 
same time; and if the present scale of American gifts 
be< continued, the comparison at the end of 1931 will 
be such as to leave us at a still more hopeless dis- 
advantage, 

All the statistics here brought together tell the 
same story; alike as regards number of students, 
number of university teachers, total value of uni- 
versity property and total annual income, from what- 
ever point of view looked at, there is evidence of a 
strong and healthy growth in the system of higher 
education m the United States, and, though it 
can by no means be suggested that similar work in 
this country has remained stagnant, the most opti- 
mistic student of British affairs will hardly maintain 
that our universities and colleges can show progress 
and development at all commensurate with that the 
report of the Commissioner of Education reveals as 
true of the United States It is clear that patriotic 
men of science among us cannot afford to relax their 
efforts to increase the efficiency of our universities 
and colleges, and to supplement their number 
Students of science do not need to be reminded of the 
intimate connection between cause and effect but it 
behoves them to take every opportunity to convince 
statesmen and the public that industrial supremacy 
is, In the long run, one of the effects of an adequately 
equipped and generously endowed system of higher 
education ' ATS 

TIIR ASIATIC SOCIETY OF BENGAL 

T HE Asiatic Society of Bengal, since its found- 
ation in 1784 by that pioneer of oriental studies, 
Sir W Jones, has played a leading part in the ex- 
ploration of the natural history, philology, antiquities, 
and other branches of scientific inquiry connected 
with the East Its Journal has been enriched by 
contributions from many eminent authorities, among 
whom may be named, in addition to its founder and 
older scholars such as H H Wilson, Prinsop, Sir 
A* Cunningham, Jerdon, Blyth, and Ball, men like 
Drs Hocrnle, Grierson and Annandate, Messrs 
T II Holland and V A Smith, who are happily 
*till at work Like all scientific organisations in the 
Last, it has suffered vicissitudes The short and 
broken residence of Europeans in the country, pres- 
sure of official work, lack of native co-workers, want 
of libraries of reference, and last, not least, the in- 
difference of the Indian Government, which prefers 
that its servants should devote their spare time to the 
judgments of the Hrgh Courts or the circulars of the 
Board of Revenue lather than to the science and 
literature of the country, have at times interrupted 
its progress But under its present managers it 
seems to be inspired by a new spirit of enthusiasm 
Us membership has increased within the last year 
by more than S° P° r cent * Indian Government 
has at last begun to regard it seriously, and through 
the Lieutertant-Governor of Bengal, who now acts as 
president, has suggested a scheme for bringing its 
worfc into closer relation with that of Furopean 
officials^ 

These gratifying signs of progress are reflected in 
its new publications Besides its well-known Journal, 
U has commenced the issue of a series of monographs 
prepared by competent writers, well illustrated and 
sold to the public at a very thoderate price These 
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memoirs cover a wide range in the fields of natural 
science, philology, and anthropology Among the 
most energetic naturalists ia Dr NT Annandate, the 
author of “ Fasciculi Matayenses M and a study of 
pnmhive life in the Hebrides and Orkneys, who has 
now found a fresh field of activity as curator of the 
fine Calcutta collections It is one of the ironies of 
fate that his name will survive rn the scientific litera- 
ture of the future linked with that of a new species 
of earwig, Antsolabts atttiandalet He has recentJy 
contributed to the Journal a valuable senes of papers 
on the fresh-water fauna of India, special monographs 
on Malaysian barnacles and the common Hydra of 
Bengal, and has opened an almost new field of 
study in his monograph on the u Fauna of a Desert 
Tract m South India/’ RUman&d, in the Madura dis- 
trict, a region winch might naturally, for zoological 
purposes, be regarded as worked out, but where his 
named eye has discovered much new and interesting 
material 

In anthropolog) the society is judiciously working 
in connection with the Ethnographical Survey recently 
revived and extended bv 1 -ord Curzon, and has re- 
ceived from it several valuable communications Mr 
Sherring, who recently published an account of 
explorations in western Tibet gives a further account 
of the Rhotiyas and Mr A H Francke of the Dards 
of the same region , the late Father Dehon, S J , 
describes the religion of the Uraons of Bengal, and 
Mr E H C Walsh discusses the remarkable cup- 
mark records in the Chumbi Valle\ Here, again, 
Dr Annandale has made a new departure in the 
first of a senes of notes dealing with the arts, tndus- 
tnes, and implements of the more pnmitive tribes, 
which describes the blow -gun, which seems to have 
been imported into southern India by the Malays 
Studies such as these will, we trust lead to the found- 
ation of an Indian Pitt-Rivers museum, the ample 
materials for which at present in existence wilt $oon 
disappear unless their collection is taken up m 
earnest 

In another direction the society has started a valu- 
able work by establishing 1 medical section, which 
proposes to organise the workers now engaged in the 
study of tropical disease In this connection th$ 
monograph bv Messrs Hooper and Mann on earth- 
catmg, alreidv described in N autre (vol lxxiv 
p 54^, September 27, 1906) is full of interest This 
remarkable craze appears to be spreading rapidly 
among the cooIks in tea-gardens in Assam and the 
dangers resulting from the practice are attracting 
serious attention It is not a racial characteristic 
but is found in all parts of the country, it appears to 
depend on the purely mechanical effect of various 
kinds of earth in relieving gjstnc or intestinal irrita- 
tion When once indulged in, the craving becomes 
uncontrollable, and leads to serious disease of the 
digestive canal 

Ml classes of students will accept these new publi- 
cations as a record of excellent* scientific w6rk, and 
will congratulate this historic society on its recent 
satisfactory progress 

ROBERT WARIWGTON, FRS 

W F regret to learn of the death of Mr Robert 
Warington F R S , at Harpenden on March 20 
Mr Warington w*as the son of Robtrl Warington 
IRS, for a long time chemist for the Society of 
Apothecaries, and was born in 1838. Being of deli- 
cate health, he w*as educated entire 1\ at home, and 
learnt his first chemistry from his father In 1859 
he forked for some time as a vo1untnr\ assistant in 
the Rothamsted Laboratory, and in 1K62 went to the 
Royal Agricultural College at Cirencester is assist- 
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ant first to the late Dr Augustus Voeloker, and then 
to Prof \ H Church In the next nine years 
Wanngton was chemist at Sir John Lawes’s tartaric 
uid works, but in 1876, being desirous of devoting 
himself entirely to rt search, he came again to the 
Rothanisted laboratory, where he remained until 
1*890 ' 

Although Wanngton’s chief interest was in agri- 
cultural chemistry, he published a number of papers 
dealing with inorganic chemistry, and a detailed 
account of the various salts of tartaric and citric acids 
as they occur in their natur il sources and in the 
manufacture of these substances 

On his return to the Rothanisted Laboratory in 
1870, Wanngton introduced several improved methods 
of analysis to save time or ensure greater accuracy 
in the routine determinations, there also he carried 
out the investigations on nitrification by which he 
m id( his mum In 1877 appeared the paper of 
Schloesing and Muntz which showed that the produc- 
tion of nitrates in the soil must be due to living 
organisms, this work was repeated by Wanngton, 
who continued to investigate the conditions favour- 
able to the prmess He showed that light would 
inhibit the inangc and that the drying of the soil 
was sufficient to destroy the organism, he also in- 
vestigated the distribution of the orgimsm, and 
showed that it w^as confined to the surface layers of 
ordinarv soil, being only present in any quantity irt 
the portion usually stirred bv the plough Observ- 
ing that the oxidation of the ammonia or urea 
employed sometime* stopped at the stage of nitrite, 
he succeeded in demonstrating that the process m 
ordinary soils takes place in two stages due to 
different organisms, one oxidising ammonia to nitrous 
acid, the other completing the oxidation to nitric 
acid Wanngton had actually accomplished the final 
step in the isolation of the two organisms, though 
he had not brought his work to the stage which 
satisfied himself, when his researches were unfortu- 
nately interrupted, and before he could resume 
Winogradsky published his elegant method of 
isolating the nitrous and nituc organisms by the use 
of a nutrient silica jelly 

The circumstances which led to Wanngton thus 
missing the credit of the crowning point of his long 
researches on nitrification undoubtedly caused him 
bitter disappointment , he continued to live m 
Harpenden, but took no further part in research In 
the course of his investigations on nitrification 
Wanngton also observed and studied that other pro- 
cess of denitrification, by which previously formed 
nitrates .ire reduced agun often wath loss of the 
nitrogen as gas In later years this subject became 
very prominent for a time but the essential conditions 
of the ichon had been laid down before in Warmg- 
ton’s papers He also investigated the method of 
estimating small quantities of nitrates by means of 
indigo and devised a standard process which, in a 
simplified form is now used by most water analysts 

Wanngton gave a course of lectures in Amenca 
for the Liwes Agricultural Trust in 1891, these W'ere 
afterwards published bv the United States Depart- 
ment of Agriculture , he was also Sibthorpian pro- 
fessor of rural economy at Oxford, 1894-7 

His 44 Chemistry of the Farm” was published in 
1881, and has since gone through fifteen editions, 
though only a srn ill book, it is noteworthy for its 
lucidity and compactness in the h indlmg of a mass 
of experimental data it is a model text-book which 
has nto rival in an\ language, and on it the present 
generation of afwlcultunl chemists m this country 
has been educated 

Wanngton was elected to the Royal Society in 
1886, his connection with the Chemical Society, of 
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which his father was one of the founders, dates back 
to 1863 , he was vice-president from 1889 to 1893, 
in its Transactions appeared nearjy all his original 
work 

Wanngton ’s scientific work is distinguished by 
clearness and precision, the range is not wide, but 
everywhere it shows the minute care and the regard 
for accuricy yvith which he worked, in these respects 
his work only reflected his personal character, 

A D, H 


M P Ji BERTHELOT 

T HE death of M Berthelot was briefly recorded 
in the columns of Nature last week The 
writer has been asked, as a former pupil of the great 
roaster, to gne some account of his life and work 
Marcelln Pierre Eugene Berthelot was bom in 
Pans on October 25, 1827 He was the son of a 
medical man, Dr Jacques Martin Berthelot, and was 
tducated at the I yi£e Henri IV, In 1846 he obtained 
the pri\ d’honneur de philosophic at the concours- 
g£m*ral, open to the best students of the highest 
classes of the lyttSes of Paris In February, 1851, 
he becamt assistant (prdparateur) to Balard, the dis- 
coverer of bromine, who held the rh tir of chemistry 
tit the Coll6ge de France He kept this minor position 
until December 1859, when he was appointed professor 
of organic chemistry at the I cole sup^neure de 
Pharmatie In 1865 a chair of organic chemistry 
was created for him at the College de France, which 
he held until his deith In 1870-1 he acted as presi- 
dent of the Comity suentifique de defense during 
the siege of Paris I11 1873 he was elected member 
of the Academy of Sciences, of which he afterwards 
became perpetual secretary In 1876 he was appointed 
inspector-general of higher education, in 1881, 
senator for life He was Minister of Public Instruc- 
tion from December, 1886, to May, 1887, and Minister 
of Foreign Affairs in 1895-6 In 1900 he was elected 
a member of the French Academy 

The French nation has front the time of the Revolu- 
tion turned more than once to its scientific men for 
help in the conduct of national affairs The names 
of Lavoisier, of Ln/are Carnot, mathematician and 
organiser of victory, of Fourcroy, of Dumas, and of 
Paul Bert recur to the memory But if Berthelot 
took an untiring part in public affairs, and 
especially, as member of the Conseil sup&aeur de 
Plnstruction pubhque, in educational affatrs, it is not 
is an administrator or is a minister that he will be 
remembered, but as a chemist, and perhaps the 
greatest, as he was the most prolific, chemist of his 
age 

Of his first studies in chemistry I have found no 
account, but we know that Claude Bernard in 1848 
asked him for chemical assistance in his early work 
on glycogen 

It was m 1850 that he published his first paper, on 
a method of liquefying gases Between that date and 
1883 the Royal Society’s catalogue records against 
his name the titles of between 600 and 700 papers, 
it is probable that their total number falls little* if 
anything short of a thousand, and to these must be 
added eighteen or twenty books, some of them, it is 
true, being only the summaries of published papers, 
but others, and especially his works on the history 
of chemistry, m a large measure independent publi- 
cations To estimate justly the value and influence 
of this colossal contribution to science would be the 
work of months rather than of a few hours, and, 
indeed, the very mass of the work has perhaps hidden 
something of its significance and of the importance 
of the underlying ideas 

Berthelot first gave his measure in his doctoral 
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theshi on glycerin and the fats, published in 1854 
Chevreul had compared the fats to compound ethers, 
or C9tCrs, as we should now call them Berthelot 
showed that the relation of glycerin to ordinary 
alcohol was comparable to that of phosphoric acid 
to>nltrie add, thus introducing the important notion 
of polyatomic alcohols into chemistry By a curious 
slip, inconsistent with the facts he had discovered , 
Berthelot compared the three series of glycerin esters 
to the orthophosphates, pyrophosphates, and meta- 
phosphates, instead of to the neutral and “ acid ” 
salts of orthophosphoric and It was reserved to 
Wurtz, his great rival, to give the fullest interpret- 
ation and extension to his discovery 
The next question to which Berthelot devoted him- 
self was a larger one Gerhardt, who in the forties 
had contrasted the analyses of thte chemist with the 
organic syntheses of nature, effected bv the help of 
** vital force, ” already in 1853, in the introduction to 
his “ Trait£ de Ghnme organique,” described as the 
object of chemistry la connaissance dcs rnoyens de 
composer tous les corps, la connaissance des moyens 
de decomposition n’en £tant que lc pr^liminaire 
oblige 1 ” But at that time the only organic com- 
pounds that had been synthesised from tht lr elements 
were urea, by Wohler, and acetic acid by Kolbe 
Berthelot set himself the great task of synthesising 
from their compounds the fundamental organic com- 
pounds mirsh-gas formic acid, mctlnl ind ethyl 
alcohol acetylene, benzem- and sucteeded His 
work overthrew the * vital forte ’ theory as applied, 
not, indeed to living matter, but to its non-living 
roducts It forms the basis of those syntheses which 
ave perhaps given to the chemistry of the nineteenth 
century its greatest prestige in the eyes of the world 
In his work on the fats, Berthelot had shown thit 
they could be produced by the direct action of 
glycerin on the fatty acids, provided that time were 
given, it was characteristic of the man to generalise 
from this single discovery In his work with his 
pupil, P£an de St Gilles, on chemical affinity, pub- 
lished in 1863-3 he first introduced into chemistry 
the stud} of rates of reaction and of reversible re- 
actions Few single reseat ches in the history of 
chemistry have been more fruitful of results 

He next set himself a task computable to the work 
on organic synthesis C L Berthollet in the early 
years of the nineteenth century had wTitten a famous 
treatise on chemical statics, it was Berthelot \ ambi- 
tion to lay the foundation of chemical mechanics as 
a whole by a systematic study of the heat-changes 
involved in chemical reactions \ndrews, Hess, 
Favre and Silbermann, and others had carried out 
isolated investigations in this domain, but Berthelot, 
and almost simultaneously Ihomsen, the Danish 
chemist, set out to investigate the whole field of 
thermochemistry systematically In his “ Mdcanique 
Chlrvuque fondtee sur la Thermochimie,” published m 
1879 Berthelot gives the result of fifteen years* 
assiduous work Full of brilliant discoveries of de- 
tail, of ingenious methods of experiment and calcu- 
lation, the work cannot be said to have realised to 
the full the ambitions of its author The “principle 
of maximum work/* which he regarded as his 
greatest generalisation, is incomplete But his work 
is nevertheless, monumental m extent, and forms 
the necessary starting point for all fresh researches 
on the subject In 1897 he published a vast collection 
of thermochemical data under the title “ Thermo- 
chimie, Donnies et Lois num^nques ” 

In one branch of thermochemistry, that of ex- 
plosions, Berthelot discoveries are as novel as thev 
arte fundamental Working mainlv with his pupil 
Vleille, he found that when an /explosive mixture or 
compound is fired, the flame proceeds through the 
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mixture at a gradually increasing rate until a maxi- 
mum rate is attained of w'hich the value depends on 
the chemical composition of the explosive This is 
the phenomenon of the “ onde explosive,” or explosion 
wave, especially f uniliar in this country through the 
remarkable work of Dixon, carried out subsequently 
It was in the course of his work on explosive mixtures 
that Berthelot invented the well known calorimetric 
bomb, an extremely simple and accurate instrument 
for determining thi heats of combustion of organic 
compounds 

1 h+ problems of vegetable chemistry ^began to 
interest Berthelot in 1876 when he showed that 
nitrogen could be made to combine directly with 
carbohydrates under the influence of the silent electric 
discharge Later he found that the microbes of the 
soil played an important part m the fixation of 
nitrogen in the vegetable tissues — a discovery to 
which the work of Htllriegel and Wilfarth on legu- 
minous plants gave the most brilliant confirmation 

In 1884 a fine 1 iboratory w r as built for him on the 
heights of Meudon, and here with the devoted and 
able collabor ition of M G Andr£, he carried out the 
vast series of researches on vegetable chemistry re- 
corded in the four volumes on “ La Chimie v£g£tale 
et agricole,” published in 1899 

Berthelot \ work in the history of chemistry is on 
the same kind of stale as his experimental work In 
a first book “ Les Origmcs de PMchunie, ” he traces 
tlchemv to its origin in a combination of the ideas 
of Lg)ptim metal-workers (who from the practice 
of making alloys naturally desired to economise the 
use of the precious metals in their production) and 
of the Greek ideas of the transmutation of elements 
current in the school of Alexandria In 1887-8 he 
published a more comprehensive work, in collabor- 
ition with C T RuelU, the ’‘Collection des 
Alchimistes grecs ” This was followed m 1893 
bv a similar work, “ La Chimie au Moyen-dge,” 
which deals with the Syriac and Arabic alchemists 
translated bv MM Rubens Duval and Houd is The 
uithor showed that the I ntm works previously 
attributed to Geber (or Djaber, as he should be 
called) were hte forgeries, and published authentic 
texts of the famous alchemist These he supple- 
mented in his last work “ \rcheologie et Histoire 
des Sciences ” (published in 1906) by printing the 
Latin translation of another work of Geber, the 
“ Liber de Septuaginla,” of which the Arabic original 
his been lost, together with a number of fresh 
memoirs on medieval chemistry and on the composi- 
tion of metallic specimens of Fgvptian, Chalaaic, 
Persian, and Romm origin On the more modern 
history of chemistry he published a book on Lavoisier, 
“La Revolution chimique ” (1890), containing ex- 
tracts from I avoisier’s note-books and “ La 
S\nth£se chimique ” (1875) 

Besides these w'orks and practical treatises on 
c ilori netry and gas analysis, he published a number 
of volumes of essavs — “ Science et Philosophie ” 
(1886), “Science et Morale ” (1897), “Science et 
Education ” (1901) “ Science et Libre-Pens^e ” 

(second edition, 1905), and the correspondence with 
f rnest Renan, who in his “Souvenirs d’FnLince ” 
h is left so interesting an account of the beginnings 
of the life long friendship of the two men, w is issued 
in 1898 

The “ Cinquentcnaire ^cientifique de M Berthelot * 
gives an account of the jubilee celebration held at the 
Sorbonne on November 24 190 t, when, m the pre- 

sence of the President of the French Republic and the 
great officials of State and of the k irned bodies of 
France, M Berthelot received the congratul itions of 
the academies of the world “ D£s que vous tbordez 
une question,” said Moissan in addcfssing him on 
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behalf of the French Academy of Sciences, 44 vous 
r^tendez en Ja generalise nt ” But few men have 
united with the power to generalise such marvellous 
quickness and tenacity in working out detail That., 
quickness and tenacity may be estimated by the 
volume of his 'work In his later life he had, of 1 
course, much help, but in his earlier years, when 
he often passed the night in the laboratory, he 
worked single-handed Berthelot rejected until iyeU I 
into the ’nineties (as Bunsen did until his death) 
the use of the atomic notation, chiefly perhaps from 
a horror the enthusiastic and somewhat uncritical 
faith of contemporaneous exponents of the atomic 
theory 

In person Berthelot was short and slight, and with 
the stoop of the student In lecturing he spolte 
rapidly and in a low voice, with no attempt at 
oratorical effect But his fine, regular features and 
brilliant blue e>es left an impression not easily to be 
forgotten Reserved and almost cold in manner, he 
cared for two things supremely, his work and his 
family He survived I he shock of his wife’s death, 
which took place on March 18, only by a few 
minutes 

The French Pdrhament \oted a public funeral, it 
took place on* Monda\ in the Pantheon, where the 
remains of huswife rest beside his own 

M Bertr* lot left a daughter and four sons, of 
whom one, M Daniel Berthelot, is well known for 
his researches in physical chemistry, and occupies a 
chair at the Erole suptVicuro de pharmarie 

P J Hartoc* 


NOTES 

Men of science m this country will probably have to 
wait a long time before they will see the Government and 
the nation pay such a tribute to the greatness of one of 
their number as was witntssed in Paris on Mondav, when 
the national funeral of M and Mme Berthelot took place 
at the Pantheon Here politicians and people have little 
sympathy with intellectual greatness , and if M Berthelot 
had lived in Great Britain instead of Prance his death 
would have been mourned bv the world of suenCe but the 
Government would certainly not have hastened to secure 
for him the honour of a national funeral because our 
statesmen do not know the influence of scientific work 
on national character and progress , and to them men of 
science live in n world far bejond the ring© of practical 
politics where virtue finds its own reward To understand 
the right spirit of appreciation of a great man of science we 
ha\e to cross the Channel and be present it a funeril like 
that of M and Mme Berthelot, for on such an occasion 
the French manifest incomparable qualities of organisation 
and tact Prom the report of the Paris torrespondent of 
the Tutus we learn that not since the funeral of Frnest 
Renan havt the population of the capital been invited to join 
the authorities in such a solemn demonstration of mourn 
tng f6r one of their great compatriots Amid impressive 
surroundings all th it is representative of the dignity of 
the State was assembled from the President of the Re- 
public to the members of the several academies, the 

council of the Legion of Honour, the Ministers, the 

members of Parliament and i host of the most eminent 
personalities of France After a portion of Beethoven’s 

Symphony in C minor had been rendered, the Minister of 
Education, M Briand, ascended n small platform erected 
neafr the acodeniicfan* and read a funeral oration in which 
he worthily honoured the illustrious dead Berthelot** 
attitude towards the religious sentiment he accurately 
summarised In the terms of a formula borrowed from 
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| Renan — 44 fhe deal way of adoring God 1 * to kpow and' 
love what exists " Respecting Berthelot as a savoof, he 
dwelt particularly on his rd?e as a creato^ Che ^Prerutmer 
of more startling syntheses still The gtyat moral quality 
of the man, the natural consequence of Jris philosophical 
ideas, was tolerance After the Oration, tha* two 1 coffins 
were carried to the peristyle of the PaatMon* where a 
monumental catafalque had been raised. A splendid 
military pageant followed, the troops deftHng pdif th* 
coffin* to the strains of the 4 ‘ Chant du Depart and rt Lea 
Girondins,’* while flags were lowered and swords raised 
m salutation of the dead h) the afternoon the public waa 
ullovyod to visit the Panthdon, and in the evening the bodies 
were taken to the Pantheon vaults, where thev occupy 
provisionally a place W\t to the remains of Victor Hugo 

Sc ifntific men will do welt to watch the course of 
<»v$pts connected with the subject of Mr Haffkine’s pro- 
phylactic and the Mulkowal accident, A&ferred to bv Prof 
Ross in last week’s Nature, aa \t is Irtiportant that labor- 
atories * engaged m making prophylactics and teri shall 
not be lightly discredited on inadequate evidence— important 
not only for the laboratories but for the 'public, which m 
its alarm is led to reject these vafua »le agents In the 
Heine of Commons on March 20 Mr ^Morley gave 1 
cautious written reply to a question by Sir W Collins on 
the subject He stated that Mr Haffkine Is still in the 
employment of the Government of India, and has been 
offered “ employment In that country on research work 
at a salary equal to that of which he was in receipt when 
fie left India ’ But it is understood that Mr Haffkme 
ts holding out not for the loaves ind fishes of office, but 
for the vindication of himself, his laboratory, and his 
science from what appears to have been at least a very 
doubtful verdict Mr Morley ako stated, somewhat too 
cautiously that 4 Dr Haffkine’s prophylactic continues to 
be one of the precautions which are recommended by 
Government to the general populations against outbreaks 
of pUgue ” But this Is quite an inadequate description af 
it Mr Morlev appears to have overlooked the facts that 
in official statements other measures such as segregation, 
disinfection, and evacuation, have been declared to be un- 
availing , that in the epidemic now nging in the United 
Province of Agra and Oudh, the Government of the province 
reported onlv last month (Bomfeny Gasrftc, February *8) 
to the effect that the prophylactic wus the only measure 
affording real and substantial protection, and that in the 
Punjab alone up to October 1903, 1 317, 07s people had 
been inoculated, with a declared reduction of mortality to 
about one-twelfth that occurring in the un inoculated 
(report on plague and inoculation in the Punjab by the 
chief plague medical officer, Lahore, 1904) But Mr 
Morley may be trusted to see that justice (and, let us hope, 
something more) is don© in this case 

Lord Kelvin, OM, has been nominated as presidem- 
rlect of the Institution of Electrical Engineers for the 
session 1007-8, his term of office as president to begin 
next November Prof J J Thomson has been elected 
on honorary member of the institution 

Lord Avebury will preside at the annual soiree of the 
Selborne Society, which will be field at the Civil Service 
Commission (Old London University), Burlington Gardens, 
on Friday, April 26 Illustrated addresses will be given, 
and there will be a display of microscopes and object* of 
interest 

A correspondent at Kingston, Jamaica* report# 

that earthquake shocks are recurring with algrtnjng fjffr 
quenev, the latest being at 1 30 a.m on March ag Alt 
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th« shocks have been sharp, though short, and accom- 
panied by loud subterranean rumblings* 

Tm* t* 6 ll MaJ 7 Gautte states that Mr Franz Hergcr, 
director of the Meteorological Obwervatory of the St 
&ortiardt was caught by a snowstorm while returning 
from the observation tower, and his dead body was found 
a few d#y# ago^ almost completely covered with snow, near 
tjhe Lucendro Bridge 

*t*H* aaventy-nlnth meeting of the German Association 
of Naturalists and Physicians will be held at Dresden on 
September ' 15-31 General meetings will be held on 
Monday, September 16, and Friday, Septfmber 20 at which 
lectures will be given by Profs Hempel (Dresden), 
Hergesell (Strassburg), Hoche (Freiburg-im-Baden), and 
Strassen (Leipzig) The sections will meet on September 
lb, 17, and 18 There will be a section of geophysics, 
meteorology and terrestrial magnetism, and anyone desiring 
to give a short lecture or demonstration to the section 
should communicate before May 25 with Prof Paul 
Schreiber, Direktor des K Met Instituts, Dresden-N 6 
grtose Meissner Stracse 15 

Wk regret to see the announcement that Prof E von 
Bergmann, professor of surgery in the University of Berlin 
Since 1882, died at Wiesbaden on Monday, March 25 in 
his seventy -first year For a few years before his appoint 
ment to his Berlin chair and to the directorship of the 
University Clinical Hospital he was professor of surgery 
at WUrzburg An obituary notice in the Times records 
that in Berlin von Bergmann devoted himself to the develop 
ment of Lord Lister’s antiseptic methods and became one 
of the leading exponents of the purely aseptic treatment 
Which dispensed with the carbolic spray, and relied upon 
the prevention of Infection by means of perfect cleanliness 
His success was especially remarkable in operations upon 
the skull and the brain, and surgery owes to hun con 
siderabl# advances in this particular department of its 
labours After the death of Prof Virchow, von Rergmann 
became the most eminent representative of the German 
medical world, and he was a present or a past pri sident 
of the leading medical and chlrurgicai societies Last vear 
he was made a life member of the Upper House of the 
Prussian Diet German and foreign universities honoured 
him by the bestowal of their academic degrees, and onh 
fast December he celebrated his seventieth birthday, and 
received tributes of admiration and esteem from the leading 
memoers of his profession at home and abroad- 
* 

The motion for the second reading of the Weights and 
Measure** (Metric System) Bill was defeated in the House 
of Commons on March 23 by a majority of 12, 118 voting 
fdr the second reading and 150 against The Bill pro- 
posed that from April 1 1910 or at a later dale to be 

fixed by Order tn Coum.il, the standard metre and kilo- 
gram should be established and that sales and contracts 
should thenceforth be made at cording to the metric system 
Mr Strauss, In moving the second reading, Said that 
'resolutions in favour of the Bill have been passed by the 
London County Council, large numbers of chambers of 
c6nvwerce, and many local authorities, and it is supported j 
by the heads of many trade and engineering firms and ' 
numbers of t trad# unions He asked the House to give 
th* B»H a second reading for three reasons — - -the loss of 
time an d money In business and trade involved in the 
present system , the most serious waste of time in the 
education ol children ; and the loss of commerce with 
other countries owing to our deaHng in weights ^nd 
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measure# which to them are incomprehensible 1 he in- 
congruities and absurdities of the cumbersome British 
units of weights and measures were exhibited by Mr 
Strauss and Sir H Norman* who seconded the motion 
while tht latter gave a convincing exposition of the 
Simplicity and mt< rdependenre of thr metric weights and 
measures 

Thf opposition made out a strong case against the 
Metric System BUI rtfi rred lo above Mr Haworth 
urged that 80 per lent lo 90 per o#nt of the 

engineers of this country are against the Bill, and 
that it had been estimated that in engineering alone 
the cost of the change would be 100 million pounds In 
shipping, measurements of draught, displacement, und 
tonnage, which are nearly univeisal on the British 
sUndard, would have lo be alter* d throughout the world 
1 he eotton trade, again is carried on all over the world 
on the English measure Similar 1 vsi s were quoted bv 
subsequent speakers and it was also maintained that the 
greater part of our trade is with non-metric countries, and 
that unless the colonies and the l mted St ites adopted 
the change with us few of thi advantages offered bv the 
metric system could b* reaped Tht metric s\Mcm was 
legalised in Great Britain several tears* ago and the 
manufacturers of the country tan idopt it hen they find 
it to their interest to do so In uminiirir as in science 
it is desirable to soiurt international standards so far as 
possible, and the mi trie system his been adopted bv imn\ 
countries, and has become the basis of scientific measure- 
ments, because it provides simple md satisfactory 
si indards An international sistem oi \v fights ind 
nuasurps may be as impracticable as an international 
I mguage but the advantages of < 1 the r of these common 
means of expression are obvious When traders and 
manufacturers find that the metric svstem must be adopted 
in order to haw lorniwrrial relations with other countries 
they will no doubt adapt themselves to the new nrrum* 
stances Until somi common agreement has been arrived 
at amopg hading business nun, it itm sc meh be urgpd 
that Parliament should m ikt (onipulsorv a system whuh 
would involve in industrial revolution 

Tut annivirsarv dinner of the Chemical Soueiv was 
held on Marih 22 Prof Mcldoli, president of the society 
being in the eh or lord Rayleigh proposed the toast of 
* The Chemical Society and he is reported to have said 
in the course of his rem irks th il an ardent student, if he 
is so disposed can become the pannt of a new substance 
Others of maturer age look upon this increase of the 
chemical population ns rather an embarrassment No 
doubt there is a multitude of details, ahd one can onh 
hope that »n thf fours* of tune generalisation mav arise 
and be established whuh will supersede much of th it 
detiil, link it togethfi md so render it no longet so 
stnous i burden upon thf memory In replying to thf 
toast Prof MoldoL said in its intimate relations with 
other branches of science chemistry is as fur-re uhing is 
cosmopolitan has as manv points of contact with all 
branches of science organic or inorganic as nnv bramh 
of science that is being cultivated ftt the present time He 
expressed regret at the enormous wastage of chemical 
talent and fxcultt going on all over this country, md said 
the society could do very much if it had larger resources 
iu fall back upon 1 ht research fund should be in such 
a position that th# society could afford to give peisonal 
grunts to workers lo enable theip to seturc ihe services of 
competent men to cnoperaft with them in their work* 
The toast of ‘ Scientific Socieiics * vvus proposed bv Sir 
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William Ramsay, and responded to by Lord Kelvin and 
Prof Rav Lankester Prof Lankester agrees that there la 
a need for great endowments for furthering chemical 
science and, indeed, the various departments of the whole 
scientific field, and that if learned societies make it known 
thai ituv uUl administer those funds, the money will be 
forthcoming He considers it would be better to give 
money in this way than that it should be given, say, to 
universities, which Prof Lankester is unable to regard aa 
promoters of scientific knowledge in this country Sir A 
Rurktr however, in responding to a later toast, said that 
he has cherished as part of his creed that the business 
of t unhersity is not only to teach, but to add to know- 
ledge The Foreign Office and the Royal Societv asked 
tht Fmvcrsltv of I ondon to undertake the establishment 
of t ch ur of protozoology, and it was done As Prof 
i ankestir acted as the adviser of the Royal Society in this 
matter Sir Arthur Rilcker thought the action was proof 
enough that he really believed in research b\ a university 

K an article on the evolution of the horse f emilv pub- 
lishul in the March number of the American Journal of 
Sruiift Mr R S Lull gives a sirus of diagrams illus- 
trating the differences in relative sue and form of the 
various generic types When referring to the suggestion 

ih it the one-toed Sivvalik hipparion may be the ancestor 
-of the zebras, the author is oblivious of the view that 

the 1 itter form a mixed group one of the members of 
wbuh is closely dhed to the wild ass A paper bv Mr 

C W Gilmore on a new species of the ichthyosaurlan 

genus Baptanodon from Wyoming is also included in the 
same issue 

Phf fifth annual report of the Philippine Bureau of 
S< i< (published at M inila in 1906) shows that the 
Mitntv did excellent work during the twelvemonth under 
review although its efforts were considerablv hampered 
for lack of sufficient accommodation Special attention 
was directed to the prevention of cholera by means of 
c h* Im 1 vaccine Although eradication of the disease 
sfiuis impracticable it appears to be a fact that the 
vminc confers a blood-immunity greater than that result- 
ing in the case of typhoid by the use of typhoid vaccine, 
and it is considered that vaccination wall prove of even 
greitu value in the case of cholera than il is in that of 
tv phoitl 

\ modi-l of (he restored skeleton of the horned dino- 
saui Tneeratops prorsus , duplicated from one in the U S 
National Museum at Washington has just been set up 
in the reptile gallery m the Naturd History Museum 
i hr origin d bones upon which the restoration is based 
w'rp obtained from the Ltranui beds (Upper Cretaceous) 
of Cnnvcrsi C^ountv, Wyoming Another addition to the 
collection of very considerable interest is a specimen of 
thp slughi (or gazelle-hound) of the eastern deserts, the 
gift of the Hon Florence Amherst The special interest 
attaihing to these dogs (also known as» Syrian or Persian 
grev hounds) m that thev belong to the same type as one 
represented in the tombs of Bern Hasan, and are thus 
the oldest breed in existence The best strains are in 
the possession of the Bedouin chiefs, from one of whom 
the specinun presented bv Miss Amherst was obtained 

Considerable interest attaches to the exhibition in the 
entrance hall of the Natural History Museum of a speci- 
meff of the tri4-flsh, Lopholatilus chamacleonhceps, a 
species remarkable, not only for its brilliant colorahon — 
perhaps unequalled by uny other non-lropicat fish— but 
for its curious history The species first made its appear- 
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ance off No Man's Land, Massachusetts, In 1879, when 
a specimen was taken In deep water on a cod-line. Soon 
after it could be taken In abundance with the sanyd kind 

of apparatus, a catch of some 350 lb of fish (ranging 

individually from 10 lb to 40 lb ) in the course of * 
couple of hours or less being not uncommon This 1 - raised 
the hopes of fishermen, and In the U S Fishing Report 
for 1881 it was stated that “ there is every reason^ to 
believe that the tile-fish will rank among the most 
important food-fishes of the United States ** About the 
turn (188-1) that New English fishermen were getting into 
live swing of the fishing the tile-fish, owing to ice in the 
Atlantic, disappeared as suddenly as it came, and it is 
only during the last fifteen years that it has re-visited the 
\merican Atlantic coast, where it can now be taken at a 
dt pth of about seventy fathoms 

Tint commission appointed for the investigation of 
Mediterranean fever has issued part v of its report Staff- 
Surgeon 1 A Shaw, R N , show's by experiments on 
monkev i (hit infection 15 possible through the eyes, nose 

and dig* stive tract by means of infected dust and food 

and through rati lies and wounds bv the ufine of patients 
I he possibility of infection by unlinpb d contact u also 
dt-monstr tied The same investigator snows that the 
M tmUUnsts produces little toxin, and he has failed to 
obtain a curative serum of much potent v, and experiments 
b\ Dr Evre confirm the latter \ preventive vaccine was 
prepared which seemed to possess considerable Immunising 
jxnvers Major Horrovks R A M C discusses the occur- 
icnce of Mediterr mean fiver m Gibraltar, and shows that 
its incidence there, as in Malta, is probably largely de- 
pendent on goats Dr Eyre contribute-* a bibliography of 
the disease from 1897 to 1907 

Among the botanical papers included in the Proceedings 
of the Indiana Acadcmv of Science 1905, Mr W r J 
Aoung communicates an account of the embryology of 
Mchlotus alba, stating that the megaspore mother-cell 
foims the embryo sac without undergoing division, and 
ihit a portion of the endosperm functions as a haustortum 
Mi u VV Wilson enumerates (he rust fungi with host 
plants recorded from Hamilton and Marion counties 
spec its of Dicaeoina attacking cereals, and Cymnoconta 
micntt halts infesting the blackberry bushes, were the 
most injurious \ description of the Leesburg Swamp 
und the plant associations occurring there is furnished by 
Mr W r Scott 

An account of experiments to determine the effect of 
stimulating organisms with different fight rays is com- 
municated by Prof L Hertel to Naturwusenschafthchi 
M o^henschrtft (February 10) Iwo contingencies have to 
b * taken into account , first, allowance must be made for 
the disparity in the intensity of the rays, and, secondly, 
the effect of stimulation will vary with the absorbent 
capacity of the organism for rays of varying wave-length 
W hen a method was applied for equalising the intensity 
of the different rays, the physiological effect was found 
to decrease from the red to the blue rays, but since the, 
absorption of the rays by living tissue also varied in the 
same wav the conclusion is evolved that the effect of 
light does not vary with the wave-length 

A second paper on Termes gestrot , the white ant that 
is becoming a pest of considerable importance to the Hevea 
rubber trees m TenasseHm, is contributed by Mf E F 
Stubbing to the Indian toretter (January) The curious 
accumulations of rubber in the nests have given rise to 
some discussion The explanation put forward by the 
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discoverer, that the termites are concerned with these 
accumulations, has not received acceptance, and it has 
been suggested that they are due to natural exudation 
Meantime, analysis has shown that the rubber is purer 
Lhart the best ordinary latex, and thus the matter stands 
On the subject of fire in teak forests, Mr H Rodger 
piesnnts a note accompanied by illustration^ representing 
probable stages in the destruction of ihe teak trees 

I UB fifth supplement to the first volume of the Phtltp- 
pme Journal of Science is appropriated to an enumeration 
of the Philippine glasses The author has revised the 
lists of Blanco, 1 Villur, and other previous compilers 
to exclude doubtful species , he has also drawn up short 
keys for the identification of tribes genera, and species 
With regard to geographical distribution one fifth of the 
• species is endemic, including the monotypic genus 
Oarnottella phtlippttunsts , there is a pronounced affinity 
with the grasses of the Malayan and Indo-Malayan regions 
and a fair sprinkling of Australian types The determin- 
ation of the bamboos is uncertain, but the author reiords 
0 new species of Gigantochloa 

Discussing the mechanical development of the German 
iron industry in a copiously illustrated article in Ihe 
Engineering Magaetnt (vol xxxu No 0) Mr J H 
Cuntz shows that the three important factors which now 
make for economy are by-product coking the utilisation 
of furnace gases in the gas engine and advanced practice 
in electric driving of winding and rolling-mill engines 

The bridge at the Victoria halls of the River Zambezi 
was described in detail by Mr G A Hobson in a paper 
read before the Institution of f ivil Lngineers on March iq 
Several types of bridges were considered, but the nuturi 
of tho situation made it obvious that u two hinged 
spandrel braced arch was the one that most completely 
answerrd the requirements of the case The bridge con- 
sists of three spans ihe end span, on the left bank, is 
0a4 feet and the other 874 feet, while the central span 
is 500 feet between the centres of the bearings, with a 
rise of qo b*et The entire bridge, with the exception of 
the main bearings, weighs 1500 tons The engineering 
Interest which attaches to the execution of this work is 
due in a large measure to the remoteness of the site 
The question of erection was considered of primary import- 
ance, and every detail was dt vised to simplify the pro- 
cedure 

Tub admirable work that is being done by the corps 
of mining engineers in investigating the mineral resources 
of Peru is clearly shown in the numbers of the BoUtm 
of that body recently received In No 41 Mr M A 
Dcnegrt gives a report on the mineral production of Peru 
in 1905 Ihe production included 75,338 tons of coal, 
49.700 tons of petroleum, and considerable quantities of 
gold, silver copper, lead, bismuth nickel, mercury, salt, 
and borates Excellently reproduced photographs accom- 
panying the report indicate that in many cases the mines 
are well equipped In No 44 Mr Carlos E Velarde de- 
scribes the mineral district of Huancavehca The copper 
and silver veins are of considerable importance and the 
Santo Domingo colliery h' , -v.shes an ample supply of coal 
for steam raising whilst coke for smelting purposes can 
be abundantly obtained from the coal of the Oyon collieries, 
thirty mdes distant from Huancavehca In No 45 Mr 
G I Adams deals at length with the water supply of the 
provinces of Arequipa, Moquegua and Tacna Lastly, in 
No 46 Mr F M Santolalla describes the mineral re 
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soun.es of the province of Santiago de Chuco 1 he dis 
trict is one of the richest in Peru, and its mining industry 
has a great future in store when better means of trans 
port are provided by the projected extension of the rail- 
way from Menocucho to Salpo The deposits existing in 
the province may be divided into the metalliferous veins 
in eruptive rocks, veins in sedimentary rocks, and the coal 
seams of CalUcuyan, Chasamudav, I laray, Hospital and 
Angasmarca, all of whirl) form p irt of the same coalfield 

1 hf admirable paper on petrol motor-omnibuses, read 
bv Mr VV Worby Beaumont before the Institution of 
Mechanical Engineers on M crch i;, forms a valuable 
contribution to the history of engineering, for there are 
feu f xamples of rapid growth from the experimental stage 
to that of widespiead practical importance so remark 
able as that of the motor omnibus 1 here is no example 
so instructive m possibilities as the adaptation of the 
high speed, high pow« r light-weight petrol prime-mover 
lo th* heavy work of the opf ration of the motor omnibus 
on common roads Barely four years have passed since 
the hrst petrol-propelled motor-omnibus may l>c said to 
have been regularly worked in public service in England 
and within the iust two years the number in London has 
imrtased from a few small vehicles to 795 in actual com 
mission these arp c irrying about 185 million passengers 
per year and run from yo to 120 mil* s per day or 30 000 
to 40 000 miles a year I here is great similarity in ex 
temal design, but in the details of the mechanism and 
in the arrangement of the underframes there are con 
sidertblc differences which are clearly described by Mr 
Beaumont and elucidated by the numerous excellent draw 
mgs to scale accompanying lus paper No standardisation 
in motor-omnibus construction can be expected for some 
turn I he extraordinary milengi has accumulated much 
experience in a short time, but it has been very costly 
and it must be admitted that, even with the finest material 
<vir placed in the hands of the engineer, larger dimensions 
and greater surfaces arc required to contend with the 
severe work of the present double deck omnibus Improve 
inent may be looked for m the introduction of twenty 
six passenger in place of tile present thirtv-four passenger 
vehicles Then the weight of an omnibus may be materially 
reduced, and fuel and oil consumption and wear and tear 
also reduced, which, with a general obs< rvance of the 
legal sperd-hinit, will together add to lh( life and com 
nierual efficient y of dn omnibus It is interesting to note 
th it the cost of working a petrol motor-omnibus running 
too miles per day for 280 days per war mav now be 
pul as q $6d per mile, including depreciation at 20 per 
cent , while the average receipts per motor-omnibus milt 
in i ondon exceed 13d 

Wk have received from Washington a copy of the 
annual report of the Board of Regents of the Smithsonian 
Institution for the veir ending June 30, 1905, together 
with a report of Mr Richard Rathbun, the then acting 
secretary of the institution, for the year ending on June jo 
last Mr Rathbun gives an account of the numeious 
activities of the institution during the year under review, 
end is able to record satisfactory progress The general 
appendix of the regents’ report contains as usual an 
admirable selection of papers by men of science of many 
n itionalities, designed to furnish brief accounts of scientific 
discovery in particular directions Among these pTpers we 
notice Sir William White’s Friday evening address to the 
Roval Institution, on submarine navigation , Mr G T 
Bcilby’s presidential address to the chemical section of the 
British Association at its South African meeting, on gold 
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in science and industry , Sir Hprry Johnston's paper to 
the Royal (»eographieal Society, on Liberia t as w^pll as 
other contributions bv British workers in science The 
fine illustrations add greatly to the interest of the volume 

A third edition of “ A Text-book of Plant Diseases 
caused by Cr)ptogamic Parasites,” by Mr George Massee, 
principal assistant in the department dealing with crypto- 
gams of the Roval Herbarium, Kew, has been published 
by Messrs Duckworth and Co 

Voi iv of the Proceedings of the London Mathematical 
Society, second series, is now available The volume is 
published by Mr Francis Hodgson Among its contents 
may be mentioned the records of proceedings at meetings 
of the society , obituary notice* of the late Astronomer 
Royal of Ireland, Mr C J Joly, F R S , and the late 
Mr Robert Rnwson, sometime headmaster of the Dock- 
yard School, Portsmouth f papers published in the Procecd- 
ings from November, 1905* to Noyember, 1906, and several 
useful indexes Abstracts of papers brought before the 
society appear regularly among our reports of scientific 
societies and academies 


of the comet of 1729 The motion ?s probably parabolic* 
although an elliptic orbit, haying a period of 1153 year** 
has been suggested 

Standard Stellar Magnitudes -—In order that aifro- 
nomers may have a ready mean* of reducing their magni- 
tude observations to a uniform scale, Prof Picketing pub- 
lishes, in Circular No 125 of the Harvard Collage Observ- 
atory the positions and carefully determined photometric 
magnitudes of n selected sequence of stars ip the region 
of the North Pole To determine the magnitude* df other 
star* the following method Is suggested — Two photographs 
are taken, one oj tho polar region, the other of the region 
to bo investigated, and on the former the standard stars, 
on the latter the stars the magnitudes of which are to be 
determined, are marked Then on a night when the 
atmospheric conditions are good and constant, and at a 
time when the second region is at about the same altitude 
as the pole, a third plate is successively exposed for exactly 
the same time on each of the two regions 

Thus on the third plate the observer has the standard 
and unknown star images cm the same plate taken under 
exactly the same conditions, and may recognise them by 
superposing, in turn, the two negatives first secured and 
marking off the required images These may then be 
compared for magnitude, and the results reduced to a 
standard scale by means of Prof Pickering** standard list 
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Comet 1907a (Giacobini) — No fuithor observation* of 
this comet have yet been reieived, but the elements and 
daily ephemens computed by Herr M Ebell appear in 
No 4101 of the Aftronvtnische Naehnchten (March 13), 
the latter extending to March 31 An extract it givpn 
below — 


Ephemens 12 A (M T Berlin) 

I 9°7 a (rue) 

h m 

March 27 6 27 4 

29 6 24 9 

31 6 22 7 


1 i(true) 

leg r 

log A Bright 

n«* 

I- - 3 34 3 

l 2 16 4 

03119 

0 4474 0 67 

r "l 23 

0 3122 

04682 061 

Comet 1905 

IV — A telegram from the 


4*... vcmifliBirjic rumounces a lurtner ooservation c 
comet 1905 IV bv Dr Kopff at the Rdnigstuhl Obseta 
atorv on March 21 The position of the comet * 
)4h 458m (konigstuhl M f) was 


R A »i4h 586m , dec »ai° 18' S , 

and the magnitude was estimated to be 13 8 
The above position Iks in the constellation Libra, and is 
above the horizon from about u p m to 6 a m 
This comet was first discovrred, as 1906b, by Dr Kopff 
a^, Heidelberg qn March 3, 1906, and was observed until 
June, 1906, thv perihelion passage orcurred on October 18, 
, $K > 5 The orbit i* remarkable for its great perihelion 
distance (3 3 R ), Which has only been exceeded by that 
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The Spfctrum and Radial Velccitjt of Mira — In 
No 1, vol i , of the Journal of rho Rctyal Astronomical 
Society of Canada, Mr J S Plaskett, of the Dominion 
Observatory, publishes the results of a spectrogrnphic in- 
vestigation of Mira during the most recent maximum 
the spectra were obtained with a three-prism Brashear 
universal spectroscope giving a linear drsperslon at Hy 
of 186 tenth-metres per millimetre, and having a re- 
solving power of 40 000 The results obtained bv measur- 
ing two plates are in good agreement with one another 
and with the results obtained by Prof Campbell and Mr 
Stebbms For the absorption lines a radial velocity of 
4-656 km, reduced to the sun, was obtained, and as 
thin is practically the value obtained by the other two 
observers mentioned, in 1897 and 1902 it appears that the 
receding motion of Mira in the line of sight is constant. 
The velocity, as determined from the bright hvdrogen 
lines, is some 15 km lass and Mr Plaskett suggests that 
this difference is probably due to some abnormal con- 
ditions of pressure, temperature, or decimal state in the 
atmosphere of the star 

The present spectrograms show that titanium is un- 
doubtedly represented in the spectrum of Mira, a point 
considered doubtful bv Slebbms in 1902, and that the 
magnesium line at A 4571, bright In 1902, is now repre- 
sented bv a normal absorption line H$ is fairly strong 
as h bright line, but Ht cannot be seen on these spectra 

Two Rapidi y-liiangino Variable Stars —I n Vo 5 of 
the Comptes rendus M J Baiilaud announced the dis- 
covery of two new variable stars of which the light changes 
were so rapid as to be shown on plates taken at th« ^Paris 
Obsfrv atorv with three successive exposures at intervals 
of half an hour During the period of observation one of 
these stars 1 hanged from magnitude 145 to magnitude 
127 the Other changed from 145 to 136. As there are 
not likely to be many photographic image* of these faint 
object* they have been looked tor on the Harvard photo* 
graphs, and in Circular No 126 Prof Pickering publishes 
the information that has been gathered from thirteen 
plates 

A New Astronomical Journal -^We are pleased to be* 
able to record that, with an increased grant from tbb* 
Dominion Government, the Roval Astronomical Society of 
Canada has commenced the publication of a bi-monthly 
journal recording the proceedings of the society A The first 
number (January and February, 1907) contains- inform- 
ation regarding the society and several very interesting 
papers Among the latter mq> be mentioned two papers 
by Mr Stupart on magnetic storms and auroras, the presi- 
dent’s address on the astronomical work of 1906, and a* 
paper by Mr Plaskett on the spectrum of Mira, referred 
to above 
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Introduction 

IN putting into print once more the book caned “ Modern 
“ Views of Electricity,” my object i* to recall atten- 
tion to the ethereal aspect of affairs, and to assiftt in the 
combination of thoi* ideas with the comparatively recent 
notion of electrons on the strength of which such great 
advances have been made there are Several additions to 
the book, and especially there Is a concluding chapter 
which, since the other portions of the original book 
appeared in the column* of Nature, may Hkewlse be 
allowed so to appear It will be observed that, on the 
basis of a consistent working hypothesis therein, an 
attempt h made to estimate the absolute value of the two 
ethereal constants — a thing which I have for many years 
sought to do It will also be seen that, from the point 
of view adopted, the density of the ether comes out, not 
merely greater than platinum, as had several times been 
surmised, but very much greater in fact, something com- 
parable to a billion times the density of water, and its 
intrinsic constitutional energy is correspondingly enormous 
There is nothing paradoxical, nor, so far as l can see, 
Improbable, about these figures Matter is an excessively 
porous or gossamer-tike structure, and the inertia of matter 
must be a mere residual traction of the inertia of the con- 
tinuous incompressible complex fluid, of which it is hypo- 
thetically composed, and in which it move*. 

The following is the chapter referred to — 

Concluding Chapter or Summary 
Structure of the Ether 

What, then, is the conclusion of the whole matter, so 
fir as d conclusion is possible at present? 

lhe material universe seems to consist of a perfectly 
continuous incompressible and inextensiblc medium, filling 
all space without interstices or breach of contlnuitv , — not 
of a molecular or discrete structure, and as a whole com- 
pletely at rest as frictionless moreover, and unresisting 
to all ordinary motion of what we call matter through it, 
as is the mathematical conception — a perfect fluid But 
<n spile of immobility as a whole, It possesses that pro- 
perty of “ rigidity, lf or elastic resilience 10 “shear” 
which is characteristic of what we ordinarily call a solid , 
wherefore it would appear that it must be, throughout, 
in such a state of excessively fine-grained turbulent motion 
as would confer this property upon it And the resilience 
Is *0 tumplete and instantaneous, without any delav or 
permanent set, that the elasticity must be described as 
U perfect It is the gyrostatic kind of elasticity dis- 
covered dynamically and applied ethereally by Lord Kelvin, 
whereby a perfect fluid can kinetically acquire some of the 
properties of a perfect solid 

It is well known that every solid possesses two kinds of 
elasticity — elasticity of bulk and elasticity of shape The 
first ,or volume elasticity may also be called “ the in- 
compressibility ” and is common to all forms of matter- 
fluid as tv ell as solid In the case of the ether, however, 
the value of this quantity appears to be infinite it is, at 
any rate, greater than we have as yet been able to 
appreciate by specially directed experiments — meaning 
especially the Cavendish experiment referred to in 4 
nnd 14* The elasticity of figure, or shape-elasticity is 
only possessed by solids and is technically called 
“rigidity", it is small in the case of indiu rubber great 
in the case of steel or glass it is ihr property on which 
spiral springs and torsion-balances depend The two kinds 
of elastiyitv are quite independent of each other — quite 
independent also of anything akin to viscosity, which in 
the case pf the ether appears to be zero 

N<fw something analogous to shape-elasticity the ether 
possessed It doe* not possess ordinary mechanical 
rigidity, because that is an affair of molecule* but it 
possesses something which may be called an electric 
rigidity, or electromotive elasticity It is Identical with 
the electromotive elasticity of 1 dielectric — it is the pro 
petty which causes ret oil after charge and it has been 
demoted by 4 ♦/*, whefe # is the absolute Faraday's 
dielectric constant or *pe<ific inductive capaettv for free 
space 
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j I he property thus analogous to rigidity, ,or shape- 
elasticity, is accompanied by another property, akin to 
inertia This is the property to which magnetism is due, 
it Is u magnetic inertia, to pair with electric rigidity, and 
it has been denoted thioughout by 4**4, where m Is the 
absolute magnetic permeability of free space The self- 
induction of ^uasi-inertiu associated with every electric 
current, of which 4W/1 is the non-geometneal and essential 
factor, is explicable, up to a point, as due to the mag- 
netu field excited by electric motion , but it would seem 
as if ultimately it must necessarily be dependent on 
an unexplained and fundamental kind of inertia possessed 
by the ether itself , so that the ether may be said to have 
a certain density, or mass per unit volume, — something 
at least so like ordinary material specific-gravity or 
density that we have to call it by the same name 

By reason of these two properties— electric elasticity 
and magnetic density — transverse electromagnetic wave* 
are transmitted through and by the ether, at a perfectly 
definite and known speed This speed of wave propagation 
is far greater than any we arc accustomed to in connec- 
tipp with matter , and if ever the motion of matter can 
be made to approach this speed, it must encounter a re- 
action or impedance or opposition to further acceleration, 
which ultimately, in the limit, amounts to a practically 
infinite obstruction, at the actual critical speed 

1 his obstruction is not of the nature of friction,— it is 
not resistance proportional to the velocity or in any way 
dependent on the velocity it solely oppose* acceleration, 
and is of the nature of impedance or mertia 

The fact of inertia enables an oscillatory wave-process 
to go on in the ether, and endows those oscillation* with 
a particular kind of alternating kinetic, ns well as With 
potential, energy 

The energy of strained or distorted ether is always 
potential -energy, and is all the potential energy them U 
but accessible or convertible kinetic energy is usually only 
possessed by those individualised and discriminated region* 
or ethereal structures, which possess the power of loco- 
motion, and which in their aggregate appcul to our sense* 
as ‘ matter " 

During the passage of waves, thi ethereal structure n» 
sheared to and fro not with anv movement as a whole, 
but with equal opposite movement of two aspects, or 
elements, or conditions, of its structure such shear being 
equivalent to what is called an electric displacement, and 
being subject to a restoring force accurately proportion il 
to that displacement 

[ his elasticity is “perfett" m free space, apart fro 11 
matter, until a critical shear, of unknown value, Is 
reached If strained beyond that, it may be supposed that 
a separation, or dislocation, or decomposition, of the ether 
into two components or constituents would occur , — con- 
stituents generated, as it were by means of the shear, 
and probably not existing, as such, in the unperturbed 
ether One of these components we c»H positive, arid the 
other negative, electricity Once formed they do not dw- 
appear again they may combine — or approach each other 
so closely that thev neutralise each other’s effects at a 
distance, but they are still leadilv separable bv electro- 
motive force Thev do not combine in the sense of destrov 
ing each other— they do not re-form the original sub 
stance out of which they were produced 

7 he negative electricitv, when separated, is freely mobile 
and easih isolated it Is what we experience as an 
electron lhe positive constituent does not appear thus In 
an isolated manner, but is only known to exist in a mass 
as if matted together md associated with an indistinguish- 
able and inseparable aggregate of charges— opposite 

charges apparenflv m combination, going about as a whole 
Some of these aggregates may unite Into larger ones 
others when too large mav split up into smaller ones 
and so finally n set of sub permanent stabk aggregates are 
formed, which we recognise «s the atoms of the so-called 
11 elements ” of matter each with its appropriate degree 
of stability 

These masses or aggregates mav temponrilv acquire 
or may lose, one or more of the free electrons and bv 
thus becoming amenable to electrical or chemical attrac 
tions and repulsions crnslitute what we cdl “ions," so 
long a* the unbalanced or electrified condition lasts 
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Massiveness of the hther 

Each electron, moving like a sphere th ough a fluid, 
has a certain mass associated witn It , dependent on its 
size, and, at very high speeds, on its velocity also 

Now how shall that mass be treated? 

Shall we deal with it on the analogy of n sphere moying 
through a perfect irrotational liquid, without examining 
into details any further? 

Or shall we consider it as generating circular lines 
of magnetic induction by its movement, by reason of the 
rotational properties of the ether, and attribute all its 
inertia to the magnetic whirl thus caused round its path 
treating the whirl as an actual circulation of fluid excited 
bv the locomotion? 

Both methods may be adopted, to see whether they will 
agree 

Now treating it by the fir^t method, and considering the 
electron merely as a sphere moving through a perfect 
liquid, Its behaviour is exactly as if its mass were in- 
creased by half that of the fluid displaced and the surround- 
ing fluid were annihilated It has been argued in the 
book, from the result of the Cavendish surface-charge 
experiment, and from the phenomena of gravitation, that 
the ether is incompressible, to a high degree of exactness , 
and accordingly the density of fluid inside and outside an 
electron must be the same So that, treating it in this 
simplest fashion, the resultant inertia is half as great again 
as that of the volume of fluid corresponding to the electron 
that is to say, in 2wpa* t where p ie the uniform density If 
it is of some other shape than a sphere, then the numerical 
part is modified, but remains of the same order of magni- 
tude 

Now treat it bv the other, or magnetic whirl, method 

Let a spherical electron e of radius a be flying at speed 
u , so that the magnetic field at anv point rO, outside, Is 

„ eu sin a 

H = ^ ’ 


and the energy per unit volume everywhere is mH*/Sw 
I t has been shown by Lord Kelvin, Mr Heaviside, 
C F FitzGerald, and Prof Larmor, that a magnetic 
field may be thought of, hypothetically, as a circulation 
of fluid along the lines of magnetic induction — which are 
always closed curves— at some unknown velocity w 

Consider the energy per unit volume an> where, it can 
be represented by the equivalent expressions 


wherefore 


ipw i = 


j*H a _ 

8 ir ~ 8* 




/ ( jl\ * stn e 

u V \ 4* p) r* “ 


On the cog-wheel analogy the highest velocity will be 
that in contact with the moving charge, and there is some 
reason to suppose that the maximum velocity w at the 
equator of the moving sphere may be <qual to the speed u 
Elsewhere It will decrease with the inverse square of the 
distance just as H decreases 

But without any hypothesis, if there be a circulation at 
ill Us velocity must be a maximum at the equator of the 
sphere where r=*o and 0 = 90, so, calling this w 9 , 

tt'n^ 

« 

and 

w _ rt a «in $ t 
w~ W 

and therefore the major part of the circulation is limited 
to a region not far removed from the surface of the 
electron 

The energy of this motion is 




4 *P 


Comparing this with a mass moving with speed u, 

"M?y 


This agrees with the simple hydrodynamic estimate of 
effective inertia, if that is to say, if the whirl 

in contact with the equator of the sphere is of the same 
order of magnitude as the longitudinal rack-motion or 
cog-wheel spin at the same place 

Now for the real relation between w $ and « we must 
make a hypothesis If the two are considered equal, the 
effectively disturbed mass comes out as twice that of the 
bulk of the electron If m, is much smaller than u, then 
the mass of the effectively disturbed fluid Is much less 
even than the bulk of an electron , and in that case the 
estimate of the fluid-density 9 must be exaggerated 
enormousl), in order to supply the required energy It is 
difficult to suppose the equatorial circulation u/ 0 greater 
than 14, since it is generated by it , and it is not unreason- 
able to treat them both as of the same order of magnitude 
So, taking them as equal, 

\ ' (i 

and m = twice the spherical mass 

Hence all the estimates of the effective inertia of an 
electron are of the same order of magnitude, being all 
comparable with thaj of a mass of ettur equal to the 
electron in bulk 

This would aLo be the conclusion drawn, if, instead of 
integrating the magnetic energy from a to infinity, we 
integrated from a to a larger radius b, or say tm , the 
inertia would then come out 



or 


2 (ft - l) /ir 8 
3« a * 


and be still of the same order of magnitude for all reason 
able values of «, the reason being that all the effective 
disturbance is concentrated in the neighbourhood of the 
charge 

Now the linear dimension of an electron is xo- 1 * centi- 
metre diameter, and its mass is of the order xo- ir gram, 
being about the 1 /700th part of the atom of hydrogen 
Consequently, if its mass were due to its contents, the 
density of its material must be of the order 

iO“ ar 4-io- a *« xo 11 grams per cubic centimetre 

Th»s, truly, is enormous, but my reduction in the esti- 
mate of the circulation speed, below that of an electron, 
would only go to increase it , and since electrons move 
sometimes at a speed not far below that of light we can 
not be accused of underestimating the probable velocity 
of magnetic spin by treating it as of the same order of 
magnitude, at the bounding surface of the electron a 
relation suggested, though not enforced, by the cog-wheel 
and gyrostat analogy 

Incidentally, we may notice how enormous is the 
magnetic field surrounding the equator of an electron 
moving along an axis with, say, one-thirtieth the speed of 
light it amounts to io 1 * COS lines per sq centimetre 
And the magnetic, energy there is correspondingly 
enormous, being 4x10“ ergs per cc At the velocity of 
light it would equal the constitutional energy of the ether 
itself 

Value of the Ethereal Constants 

It has been argued throughout the book that the 
ethereal density is what we know in magnetism as 4 w/t , 
wherefore an approximate estimate of the absolute value 
of the magnetic constant n for free space, on this view, 
is io* 1 grams per cc 

Using the value 4 wfi-p t we get for the charge of an 
electron 

a»4 va* t 


.1* 


w 3 2*rsin B rd$ dr , 


or substituting the above value of w the energy comes out 
equal to $*per w $ * 
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or comparable to its superficies. ' 

The speed with which waves travel through the medium 
is the square root of io* 1 C G S , consequently the elas- 
ticity of the ether must be of the order io** dynes per 
square centimetre, which is what in static electricity we 
denote by 4*7* Wherefore an approximate estimate of 
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the absolute value of Faraday's dielectric constant x, for 
free space, is 10- cubic centimetre per erg 

In other words, the intrinsic energy of constitutional 
motion of the ether, tp which its rigidity is due, 19 of the 
order io ,J ergs or 10” Joules per cubic centimetre — about 
a hundred foot lbs per atomic volume, which is equi- 
valent to the output of a million horse-power working for 
forty million years, m even cubic millimetre of space It 
con otherwise be expressed as the energy of a thousand 
tons per cubic millimetre, moving with the velocity of 
light , but of course the motion really contemplated is all 
Internal antjl circulatory 

Transmission of Tlnvts 

Wherever electrons and atoms exist, they modify the 
ether in their immediate neighbourhood, so that waves 
passing through a portion of space containing them arc 
affected b\ their presence, ns if the ether wire more or 
less loaded by them, because the flectnc displacements 
which go on in the unsepfirntcd and still perfectly muted 
constituents of free ether are also shared to sonu extent 
by the separated peculnrities especially by those of the 
electrons which are not too embedded in or surrounded by 
a positive charge— for instince, like a nucleus in a shell 
These might be inert and without influence fin the light, 
except as small fix*d mechanical obstructions hut ill those 
charges which possess cxiernallv-reach*ng lines of tone 
must share m the motion of the waves, without h tving the 
requisite amount of resilience to compensate for their 
inerti 1 consequently they, to that extent, constitute a 
retarding, ind cither in absorbing or a n fleeting igencv 

1 urthermore their motions of vibration and rot ition 
during the epochs of acceleration, howtver caused 
encounter the inertia of the medium, md thereb\ excite 
wav<s in it— waves of oscillatory electric displacement 
with magnetic concomitant— and this electromagnetic 
radi ition is transmitted out into space but it is insignih 
cant in amount unless the acceleration is violent It is 
proportional to the square of the mi lei ition 

The positive and negative constituents, when thev com- 
bine or cohere do not destro\ each other ind revert into 
plain ether again, on the contrary, they retain their in- 
dividuality and persist in either 1 combined or stparaU 
state We do not know how to produce or to destroy 
these peculiarities, and though atoms of imtter are com 
posed of them and though all electric at phenomena and 
the excitation of radiation arc dm to their present! and 
behaviour it is no more and perhaps not much less correct 
"to sav that the main bulk of the ether is composed of them 
than it is to say that actual sodium and chlorine exist in 
undissouatcd common salt Ihcse elements onl> make 
their appearance when the original substame is decomposed 
Bur certainly matter can be dissociated with extreme ease, 
whereas the dissociation of ether is unknown and hypo- 
thetical, save us roprtsented by its apparent results 

Nevertheless it must be the case that the slight, almost 
lnhmteMin il, shear which goes on in a light wave, is of 
the nature of incipient and temporary electm separation 
and nil electromotive force tends to drive one constituent 
in one direction and the other in the other thus beginning 
that individualisation or separate manifestation of the two 
ingredients, without a knowledge of which the original 
fluid would have appeared to be of a perfectly uniform 
and homogeneous character 

Ft is quite possible that the actually double aspect of 
ether is not only manifested but really generated by an 
electromotive force applied to it, just as the elastic recoil 
is generated It appenrs possible that a sufficiently 
violent K MF applied to thf ether, by some method un- 
known to us at present, must be the kind of influence 
necessary to shear it beyond the critical value and leave 
its components permanently distinct such constituents 
being opposite electric charges which when once 
thoroughlj separated onl> combine to form matter, and 
do not recoil Into ordinary ether again 

Hypothetical Longitudinal S tress 

Every attempt at separation of this kind, even if no 
stronger than exist* in ordinary light, seems to be accom- 
panied by a slight longitudinal force M right angles both 
to the displacement and to the orbital axis of the excursion 
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— a force which is known as the normal pressure of light, 
or Maxwell s pressure, perpendicular to an advancing 
wave-front the inertia of the constantly encroached upon 
region of free ether having the effect of momentum 

If the disturbance could be made so extreme as to result 
in permanent dislocation this pressure might leave behind 
it, as permanent residue, a longitudinal pressure, extending 
throughout space inversely is the distance, w hereby all 
the dislocated material would thereafter be urged together 
with a force which we know as gravitation, proportional 
in any piece of matter to the numb* r of dislocated centres 
which go to compose it, and therefore proportional to its 
mass irrespective of secondary accidents of a physical or 
chemical constitution 

Amplitude of light Wave 

If a is the amplitude of shear during the passage of a 
wave of light, and if a is the maximum velocity of re- 
covery, then 

u , a 
= 2w , 

7; A 

where a is the velocity of light and A thp wave-length 
The total energy per unit volume is $pu 3 where p is the 
density of the medium , for this represents twice the 
average kinetic energy, and of this quantity one half is 
really kinetic, the other half potential 

Now direct thermal measurements, su<h as those con 
ducted by Poudlet, give is the energy of sunlight near 
the earth 4x10-* erg per cc and consequent!), in lh< 
r* gion of intense light ne ir the sol ir 'surface the energy 
of radiation must b( about 2 ergs per cubic centimetre 
1 h( re may be more intense light than this, but ibis is th» 
most intense we know of so it is mstruitive to consider 
the amplitude of thf slu ir corresponding to such violent 
illumination Let us therefore put \pu* ^ 2 whence 

u 3 = 4 X 10- '* 

It follows therefore, that 

ujv - Jx IO- lB 

and accordingly the amplitude of the most intense visible 
light we are acquainted with, is, onl> 10- 17 of a wave- 
length The maximum strain is nr times this friction, 
and so the tangential stress thus called out in thf mi dium 
its rigidity being ro 33 , mav be estimated as comparable 
with 10 17 djnes per square centimetre or 10 11 utmo 
sphi res 

I he ordinary clectrost itic unit of ch trge on this esti- 
m it! of ethereal elasticity brfeomrs io-' 6 square centi 
metri or the superfitiil dimension of an atom This also 
corresponds with the esiim ite djove th it the electronu 
chirgr is < qual to the superficies of an election, since one 
should be io 10 times the other 

1 he pressure of light has been represr tiled by Frof 
Pointing as a travelling momentum like that of a jet of 
wihr resulting in a pressure ptv where c is the velocity of 
longitudinal motion or circulation in the light beam, and 
v is the velocity of light Taking the pressure of intensest 
light us 2 dynes per square centimetre this gives 
1 — ^io-* 13 centimetre per second excessively small then 
fore, e\ f a In that extreme case 

Hypothetical Flow along / me* of Magnetic Induction 
It has long been a working hypothesis with some maiht 
matical physicists (see, for instance, the ensuing ^pn! 
number of the Philosophical Magazine) that there was 
probablj something of the nature of 1 flow — an ethereal 
flow— along lines of magnetic induction, and the fact 
that these ire alwavs closed curves in ill known circum 
stances, is in favour of such an idea The enngv of th< 
field would then be attributable to the energy of this flow 
and though it is possible that the flow might bo of the 
nature of components moving in opposite directions ihe 
movement is hardly likelv to be of this nature sinu that 
would correspond with merely an electric current 

Fourteen years ago, in having rarhei perfect 

appliances for examining the effect of drift on the velocit) 
of light, I carefully looked for some longitudinal flow 
along lines of magnetic force, repeating the experiments 
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still more anxiously when 1 learnt that something of the 
kind w Ha serioush suspected by Dr Larmor 

Applying a field of 1400 COS units over a length of 
light path of about 14 metres in the aggregate, things 
were so arranged that a drift of 1 foot a second, or about 
io-*th of the velouty of light, would have been observed 
bv a fractional shift of micromctrically viewed interference 
bands, if it had occurred But no effect whatever on the 
interference bands could be detected, nor was anything 
observed when — with less perfect vision, in that case, 
owing to increased difficulties— the air along the field and 
path of light was replaced by bisulphide of carbon , except 
that, of course, if plane -polarised light was used, tho 
plane was then rotated by a very large amount Sufficient 
details 0/ this series of negative experiments will be given 
in the forthcoming April issue of the Philosophical 
\Jagazwe 

The result was to show that if the magnetic energy 
were to be accounted for in the assumed kinetic fashion, 
the density of the ether must be very considerable — m fatt 
about 180 times that of water— in order to give the actual 
energy with a velocity below what could be observed in 
this way 

l have now, however, as described above made a 
theoretical estimate of the density of the ethpr — arriving 
at the tentative conclusion thaL it is of the order io ia — 
and we can therefore proceed to calculate what velocity of 
hvpothetical ethereal drift is to be expected in any given 
magnetic field It will iomt out, of course, exceedingly 
slow , for, on this view, the electromagnetic unit of fieid 
11 ji-i, which equals 3x10-' centimetre per second, and 
the velocity to be expected is the arth of that 

So, for instance, the field inside a solenoid, surrounded 
by a current of 100 amperes circulating 100 times round 
everv centimetre of it, being 4x11, C, will dtjual ia,ooo 
l G b , which corresponds with a velocity of 0003 centi- 
metre per second, or ubout 4 inches an hour In fart, the 
impne turns per inch, in any solenoid, measures the speed 
of magnetic circulation along its axis, no matter what 
the material of the tore may be, in millimicron* per 
sm ond 

When iron is substituted for air the speed it the same, 
but the ethereal density is virtually increased, by the load- 
ing due to the molecular whirls in the iron 

It may seem difficult to reconcile this very slow velocity, 
in any ordinary field, with the great velocity of the \rr\ 
sarrn character alread> postulated in the immediate 
neighbourhood of an electron , where it is supposed thot 
the magnetic circulation is equal to, or at any rate of the 
same order of m igmtude ffs, the locomotion speed — which 
it is well known mav eusily be i/xoth of the velocity of 
light without dep irtmg appreciably from the simply 
calculated inertia But that great speed in the immediate 
neighbourhood of an electron, can be fullv admitted and 
th< rt is nothing really inconsistent in that with the slow 
speed observed at any ordinary distance For instance, if 
closi to the equator of 1 flying electron, the ethereal 
magnetic speed is i/ioth of the velocity of light, or 10* 
centimetres per second then, at a distance of 1 milli- 
metre away the speed is reduced to io- J4 th of that value 
and is then fore even at that small distance, only io-'* 
ccnlnnelrr per srtund, or 3 millimicrons per thousand 
ve <rs 

The speed d thi axis of a solenoid is, of course, far 
greater than that, because of the immense number of 
electrons in my ordinary current surrounding it, but, in 
order to get up 1 drift-velocitv of 1 centimetre per second 
m a solenoid t thousand amperes would have to circulate 
tbtee thousand times round everv centimetre of it, which 
seems hardly practicable 

The optical arrangements in my experiment above 
Spoken 01, could doubtless be improved sufficiently to show 
an ether drift of 1 centimetre per second , but I do not 
see Jyow to produce a field of the required intensity to 
give even this letfurelv flow Such a field would have to 
be about four million C G S units, and must exist 
throughout a great length of air 

The experimental verification of the above theoretical 
estimate of ethereal density seems therefore to be beyond 
the reach of this form of experiment Nevertheless, I 
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feel reasonably coni meed Jthat there is a justification for 
assuming the ether to have properties such as cgn only for 
the present be represented, in analogy with the properties 
of matter, by saymg that Its behaviour consistently fn> 
dicstes something typified by its possession of an immense 
elasticity or rigidity, io** dynes per square cent! metre, 
caused by its intrinsic constitutional energy; combined 
with a property analogous to, and resulting in, material 
inertia, and typified by attributing to it a density of the 
order io 1 * grams per cubic centimetre The etbarbal 
property, here calied^elasticity, is certainly the source and 
origin of every kina of material elasticity add potential 
energy , for the only real static effect producible in the 
particles of matter is a change in their arrangement or 
configuration All stress must exist really in the ether 
Although the experimental methods so far suggested 
have proved themselves unable to test the magnitudes in- 
volved in these high values, some other method of inquiry 
may be suggested, and the theory may yet be brougnfc to 
the test of experiment Oliver Lodge 


7 HE INSIITVTION OF NAVAL IRCH1TECTS 

'"FHL annual spring meeting of the Institution of Naval 
1 Architects was held last week at the Society of Arts, 
commencing Wednesday, March 20, and hetrtg continued 
over the two following days Fourteen papeifc were read 
and discussed, some of them at considerable length, while 
Lord Glasgow’s presidential address, the report of the 
council, and other necessary business received due attention 
The first paper taken was a contribution by Mr James 
Mckechnie, of Barrow, the subject being the influence 
of machinery on the gun-power of the modern warship 
flu* paper was full of Information, but perhaps the most 
int resting part was that in which the author compared 
the elements of design of three imaginary battleships, pro- 
pelled respectively by steam, gas, or oil engines It is 
somewhat startling to find the chief engineer of one 
of our most powerful shipbuilding and engineering com- 
panies — and one, too, so largely engaged In the produc- 
tion of war material— should think gas or oil engines 
as propulsive agents for the largest warships, sufficiently 
within the possibilities of the near future as tS make 
it the subject of a paper before this Important institu- 
tion , it is prophetic of still vaster changes in store 
than evpn the transition from shell boilers to water- 
tube boilers, and from reciprocating engines to the ^team 
turbine Mr McKethnie, however, intimated during* 
the discussion on his paper that hi* company, \ inkers, 
Sons and Maxim, was quite prepared to build a war- 
ship with gas-producers in place of boilers, and gas engines 
in place of steam engines, if any Government liad the 
lourage to give them an order It would seem almost 
lhat steam’s unconquerable arm is likely to have its 
supremacy challenged even in that field where we have 
hitherto held it to be most secure 
Mr McKechme takes for bis comparison the designs of 
three battleships, each of 16,000 horse-power The one 
propelled by steam would have machinery that would 
develop 101 horse-power per ton weight of machinery, 
the gas-driven machinery would give 14 48 horse-power per 
ton, whiLt the oil engines and machinery would give 
off 2i 33 horse-power per ton Probably an oil-engmcd 
battleship may be considered outside the hounds of prac- 
tical engineering application until oil fuel becomes far 
more plentiful than there appear? to be any prospect of 
it being at present, waiting, of course, that gloomy^but 
undefined era when the coal supplies of the world* are 
exhausted If, however, we confine ourselves to coal fuel, 
it is certainly a tempting offer which the engineer offers 
to the naval architect, this increase of nearly 50 per cent 
in the power developed on a given weight There are, 
however, other inducements With the steam engine the 
area occupied by machinery per unit of power is 0453 
square foot, whilst of the gas engine but 0336 square foot 
is meded for each horse-power developed That also is a 
very substantial gain In a battleship, where eveiy Inch of 
space is so costly to produce and so urgently needed 
The third chief consideration Mr McKechnle brings 
forward Is fuel economy Steaming at fuU power, the coal 
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burnt would be 1 b lb per indicated horse-power with one 
ship, whilst the sister vessel would be “ gassing ** (we 
*haU have to become reconciled to the objectionable term) 
with a consumption of 1 lb of coal per indicated horse- 
power per hour Here is a saving of nwre than 50 per 
cant. Iq weight of coal carried, bunker spatfe, time of coal- 
ing, and other subsidiary matters, amongst them money 
cost At lower powers the figures bear approximately the 
Aame ratio 

These are enormous strateghal advantages, but the 
tactical benefit* offered arc hardly less pronounced Bv 
means of profile views the author showed the gun 
emplacements of the two ships With the usual iwo- 
chimney arrangement of the steam ship, there are four 
9^-inch guns placed m pairs m two barbettes at the ends 
of the battery as is usual These have arcs of train- 
ing, a few degrees before or abaft the beam re*pec- 
tivePy, whilst the weapons of a lighter nature can 
only fire on their respective broadsides When we turn 
to the ship without boilers —the gas-engine ship — wr find 
the space that would be taken in the other vessel by 
funnels, uptakes, &c , occupied by three additional barbettes 
placed en echelon, and each containing two la-inch guns 
There are also the two end barbettes with their four guns, 
as in the steam ship These six centrally placed gun*, 
can be, moreover, trained on either broadside, so that, in 
an encounter between the steam ship and the gas, ship the 
latter could bring ten ia-inch guns mt6 action as against 
four of the former vessel, supposing the encounter to be 
broadside on , or, to put the cast, another way the gas ship 
could fight a steam ship on each broadside, and have a 
superiority over her enemies of two 12-mch guns With 
secondary armament the problem is more complicated, und 
could hardly be explained without diagrams 

What, it will be asked, are the defects of these quali- 
ties’ and an answer can only be given by the light of 
experience — an experience only likely to be gathered by 
stpps The marine steam engine has been brought to such 
a state of efficiency that its performance can be prac- 
tically depended upon this is not the case with the pro 
ducer gas engine There are many things to find out yet, 
the problem being more complex from tne combination of 
mechanical and cnemical sciences that have to be applied 
With gas engines afloat — a very different thing from gas 
engines ashore supplied from a central source — one hears 
of the explosive mixture failing, from unexplained 
causes, and the engines stopping without warning, and 
there are details of working connected with ignition and 
other points which have yet to be perfected For much 
fhe same reason that many naval engineers prrfcr 
hydraulics to electricity for working armaments steam is 
likely to be preferred to gis for propelling battleships 
Which will ultimately survive time will show, in the 
meantime it may be said Mr MtKet hntc has worked out 
a very strong case for gas 

The remaining paper tak« n on this day was by Mr Simon 
Lake, who dealt with the subject of submarine boats 
The type of ves* 1 the author advocates is fairly well 
known, its most striking characteristic being that it is 
fittfed With wheels so th it it can travel along the bottom 
of the The paper gave an interesting account of 

some of Mr Lake’s adventures in his ingeniously devised 
craft 

On the second day of the meeting Mf W J Luke of 
Clydebank, read a paper in which details* of certain points 
in the construction of the new big Cunard ship Lusifanm 
wei*e set forth I he chief point was the application of 
high tensile steel m the upper part of the hull structure, 
a detail of shipbuilding design which possesses definite 
advantages, seeing that the hogging stresses are mort 
•erlous than the sagging stresses, and therefore tension is 
of high importance for the upper member of the girder 
formed by the hull structure The evolution of the 
modern cargo steamer was the subject of a paper by Mr 
S J P Thearic, of Lloyd’s It was a contribution that 
Will be of value in the Transactions of the institution for 
future students of the history of shipbuilding Cranes for 
shipbuilding afforded a subject of practical Interest for 
Signor C Plaggo 

The two papers that were read at the evening meeting 
of the same day were both of interest and importance 
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lhev described two forms of instrument for measuring the 
power given off by turbines The author of the first 
paper was Mr A Denny, and of the second Mr J H 
Gibson As is well known, the ordinary steam-engine 
indicator, by which horse-power has been measured since 
the days of James Watt, is useless for application to 
turbines, because there is no reciprocating motion wfth the 
latter This has been a serious obstacle in the path of ship 
designers, but it appears to have been overcome by taking 
indicators of the torsion of the shafting through which 
power is conveyed from the turbine to the propeller In 
both the instruments described by the authors of the two 
papers recourse is hod to this means, but the method of 
recording is different In the Denny and Johnstone torsio- 
meur is an electrical method in which a telephone is used, 
whilst in Mi Gibson’s instrument recourse Is had to a 
flash of light deflected by a mirror The details by which 
thcM processes are made practical have been worked out 
in cacn case with great ingenuity, but it would be difficult 
to make them clear without illustrations It may be 
pointed out, as Lord Glasgow stated at the meeting, that 
the successful application of these instruments will solve 
a problem that the elder Froude worked out with much 
enthusiasm during tho later years of his life, though with 
very partial success A paper on propeller struts, by Mr 
G Simpson was of purely professional interest 

One of the most interesting papers of the meeting was 
Sir William White’s contribution on experiments with Dr 
Schhck’s gyroscopic steadying apparatus This paper is 

of such interest that we propose to deal with it separate!} 
Its full comprehension however, involves a knowledge of 
tht principles set forth in n paper read by Dr SchHck x 
feu )ears ago. Sir William having thought it unnecessary 
to go over the same ground again 

1 he other papers read were on the approximate formulae 
for determining th» resistance of ships bv \ W John* 
on ihe application of the mtegraph to ship calculations 
bv J G Johnstone, on the prevention of fire at sea, by 
Prof Vivian 13 Lewes, on modern floating docks bv 
l yonel Clark , and on some phases of the fuel question, 
by Prof Vivian B Lewes 

The institution will hold a summer meeting in Bordeaux 
towards the end of June 


TICKS A S TRANSMI1 TEKS OF DISEASE 1 

Vf ANY statements arc found in medical works as to the 
1 L local poisonous effects of tick bites, but these are of 
smill importance compaied with the dise ises inoculated by 
ticks Until a yc ir or so ago ticks were only known to 
tr insniil one kind of disease, and this w is confined to 
the lower animals Of these diseases, “ T» xas ” fever in 
cattle may be regarded as the type Thest diseases, which 
are met with In cattle horses, asses, sheep and dog*, are 
due to parasites which attack the red cells of the blood 
Ihe parasites are characterised by their pear shape, and 
hr net were originally called Pyrosoma , but this name has 
now generally been replaced by Piroplasina, and the m 
feet ion by these parasites is known as piropiasmoeis 

Smith and Kilborne in America, by their classical re 
searches, first established the fact that Texas fever in 
cattle was transmitted by ticks We may consider the 
mode of transmission somewhat more closely Ticks in 
their life-historv go through the stages of eggs, larva, 
nymph, and adult In the case of transmission of malaria 
by certain Anophelines, we know that the adult mosquito 
when it has fed on the blood of a malarial patient can 
ti msmit the disease again after the lapse of ten days 
more or less, to a healthy person Very different, how 
over, is the mode of transmission of piroplasmosis by ticks 
Smith and Kilborne showed that Texas fiver was trans 
nutted from the sick to the healthy animal, not bv adult 
ti< ks, but that it was young ticks hatched from the eggs 

I ‘ Scientific Memoir* by Officeri of the Medical and Sanitary Depart 
ment* of the Government of India. New fierier No 21 

1 The Anatomy and Hifttoloev of lick*, By Capt S R Christopher* 
Pp <5 + plates {Calcutta Office of the Superintendent of Government 
Printing, 1906 ) Price 4 j 

Memoir xxi of the Liverpool School of Tropical Medicine Sep 
tember 1906 Pp xiv+ nS+plfttts (London Williams aud Norfate, 
Prite 79 6r/ net 
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bf ticks found on diseased animals that transmitted the in- 
fection Tht* transmission is thus hereditary, and of a 
transmission of this kind we have no evidence at $11 m 
the case of malaria, though it has been stated that this 
mode of transmission occurs in yellow fever 

J he transmission of Piroplasma by ticks is thus peculiar, 
and when we come to examine the known facts closely >the 
peculiarity inert *srs Smith and Kilborne, as we have 
stated, showed that the infeition of lexas fever due to 
P bigemmum was carried by ticks in thtir larval stage 
In the case of P cants producing malignant jaundice in 
dogs the mode is different In this case it is not the 
larva, but the adult tick of the second generation that 
transmits the disease I his also is the case for red-water 
of sheep due to P ov\s In the case of piroplasmosls of 
the horse the mode has not yet been definitely established 
Finally, in the case of “ African coist fever " in cattle, a 
disease resembling in some respects “lexas” fever, but 
due to a different Piroplasma, viz P parvum we eppear 
to have a still more complex state of things The trans 
mission, according to Lounsbury, in the case of the tick 
(R appcttdtculatus) is not hereditary, but is transmitted 
by nymphs which in the larval stage have fed on infected 
ummals and also by adults which in the nymphal stage 
have fed on infected animals Hence it is clear that 
analogy as a guide is almost useless, and it must be deter 
mined by actu d t xperiment how in each case the trans 
mission is brought about Of the actual changes under 
gone by the Piroplasma in the tick, rgg, larva nymph, as 
tlu case any be, we know but little 

Recently, however Koch described pe« uliar forms m the 
stomach of the tick which he considers to represent a 
cycle of development Other forms have 1K0 hern found in 
the egg bilt not so far in the 1 erv 1 or nymph No doubt 
research will be in the future directed to thesi points 

Piroplasmosls is, then, an important set of discasi s trans- 
mitted bv ti^ks but, further, they hove been reeentlv 
shown to play a parr in the transmission of those minute, 
slender, corkscrew -1 ike parasites known as Spirochetes 
These p irasrtes give rise in man to 1 dangerous and often 
fatal fever, a marked (haraitir of which is th< tendency 
10 rclapSf Hence it is known as recurrent nr rel ipsing 
fever i he cause of relapsing fever has been long known 
to be a SpirochaJc viz S obirttutert , but it is only 
recently that the natun of “ Afrit tn tick fever ’’ his been 
elucidated This is also due to a Spirochete and as it 
is different from the former it has b< en named S duttom 
after the late Dr Dutton, who with Todd was the first 
to elucidate the mode of transmission of the disease I he 
memoir of the Liverpool School of J ropical Medicine con 
tains in elaborate study clinical and experimental of the 
characters of this Spirochaetr Perhaps the most tonvinung 
proof brought that these two Spiroihito ire different 
lies in the fact that an animal ihct his move red from in 
attack of the one is still susceptible to inocul ition with 
the other, and vice vend How the ordinary nlipsing 
fever is transmitted is still uncertain it mav be b\ bugs 
though the numerous experiments recorded in this memoir 
to transmit S duttom in this wav have all f uled but ticks 
are the transmitters of S duttom, and in Africa the par- 
ticular tick implicated is Ormf/iodoroj moubata (Murray) 

I his tick long of evil reputation, can transmit the disease 
in the following ways — (1) directly, 1 f by means of 
adults tfnt have sucktd the blood of infected patients, 
and (a) by the nymphal descendants of these adults 
Spirochetes. have also been found bv Koch in the eggs of 
ticks but whether or no they undergo any development is 
at present unknown 

Prom what we have said it will be evident that to the 
medical man a knowledge of ticks is of the utmost import- 
ance and rvery medical man will welcome this memoir 
of Captain Christophers on the anatomy and histology of 
ticks The histological portion will be especially useful as 
the systematic treatises, c g Neumann's memoirs, deal 
solely with the external characters on which their classifi- 
cation is founded The internal anatomy of ticks has until 
quite recently been described in a very meagre fashion, 
^nd U is evident thpt such a knowledge is absolutely neces- 
twt in the search' for developmental forms of Piroplasma 
ana Spirochaeta in the various tissues 
Those who are acquainted with Captain Christophers’® 
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previous work on the anatomy and histology of the mos- 
quito will know what to expect m this memoir 

The clear descriptions, illustrated by numerous diagrams 
and six photogravure plates, might with advantage be 
Imitated by other recent writers on the same subject 

With regard to the plates, unfortunately In passing 
through the press the lettering of many of the figures has 
not appeared We may note also that the secretion from 
the coxal glands was observed by Dutton and Todd m the 
Congo 

The Liverpool memoir, besides the study of S duttom, 
contains a description of various attempts made to cultivate 
this Spirochaete, but all in vain A new Spirochaete in the 
mouse, S laveram , is also described Two papers on 
Trypanosomes, and a number of pictures of the research 
labor itories at Runcorn of the Liverpool Tropical School, 
complete a very interesting memoir 

J W W Stephens 


1 ROP 1 CAI B 01 AN\ 

A N interesting number of the Annals of the Royal 
■*** liotime Gardens Perudemya (London Dulau and 
Co ), has just appeared In the first paper Mr R H 
1 ock gives the third instalment of his work on plant- 
breeding in the tropics, dealing with maize Unlike some 
Mendelnn experiments, the results have been obtained 
with largr numbers, and on a total, for instance, of m 697 
seeds, the result was 50 17 against an expectation of 50 1 1 
1 he second paper is by Mr T Pitch on the fungi of 
the nests of the loitimon termites, or white lints, of Ceylon 
1 worthy successor of Moller’s classical paper on the fungi 
of the leaf-cutting ants of South America He has worked 
out in det ill the entire life-histories of the fungi and 
shows that while the “ regular ” fungus is a Volvaria 
already described elsewhere, as are so meffv 6f the tropical 
ungl that have on!) been worked at in Europe, under at 
hast six generi), the g irden also contains “weeds,” one 
of which, at least, a \ylam, is impossible of Graduation 
by the ants Incident illy, grave doubt is thrown on 
Moller’s theory of selection of the fungus bv the ants, for 
the “ Kohl-nbi heads ” occur in the termite iKsts in an 
even more perfect and complt x form than in the leaf 
cutteis’ nests, and yet the same form appears on an allied 
outsidi fungus not cult t\ ited by the ants I he paper is 
well 1 1 lu st 1 aed 

I he thud paper is by Dr Willis, on the flora of Ritigala 
This is an isolated mountain in the “ dry ” zone of Ceylon, 
forty miles from any other, and high enough to condense 
nun h moisture on the lop, where are found io'j spedes 
not otherwise known in the dry zone These, being species 
of the lower zone of thr southirn mountains must have 
le ipt tht whole forty miles in one operation Among 
them are twenty four bird carried things, with one very 
slightly nnrhfd endemic variety among them fortv-ninc 
wind earned things (including twenty-four ferns), with two 
endf mu spec a s and om variety, and thirty plants the 
mode of distribution of which may be callerf doubtful or 
accident il Six of these are low country plants which 
might come bv easy stages, and of the remaining twenty- 
four no less than nine are endemic to Ceylon and to the 
couple of acres of the summit of Ritigala One of these 
nine has been found in South India, but the other eight 
are confined to Ritigala This goes to show, therefore, 
that endemism goes with difficulty of distribution and rare 
arrival in 011c spot 

The hnal paper is by Mr A M Smith, who has followed 
up Bluckman’s dready almost classical piper on optima 
and limiting factors by a careful study of growth under 
different conditions in Ceylon — ‘where it is rapid, and can 
be easily meusured— and finds that Blackman's theory ex- 
plains matters well In Dendrotalamus (giant bamboo) at 
Peradeniya the limiting factor is humidity while at night 
at Hakgala where it is cold, the temperature is limiting 
and humidity has no effect This work explains, but 
renders practically valueless, the enormous mass of observ- 
ations on growth made by pbyAfoiogists from Sachs on- 
wards, and no one interested in physiology can afford to 
leave this paper unread It also helps to show what an 
opening there is for really good physiological work in the 
tiopics The whole number is one of considerable Interest 
and importance, and cannot be neglected by botanists 
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UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE 

Mr J E S Moore has been elected to the chair of 
experimental and pathological cytology, recently estab- 
lished in the University of Liverpool by the Liverpool 
Cancer Research Committee 

A' service for members of the University of London will 
be held in Westminster Abbey on Wednesday, May 8, 
resentation day, at 0 p m Jhe Dean of Westminster 
as consented to preach the sermon 

Prop M d'Ocagne, of the Fcole des Ponts it ChaussGs, 
wilt deliver in April, at the University of Paris, a free 
course of lectures on graphic calculus md nomography 
In the second part he will give for the first time in a 
public lecture a complete account of his own methods on 
the subject 

Mr Birrem announced in the House of Commons on 
March 23 that the Treasury has agreed to place at the dis- 
posal of Ireland a sum of 40,000! a year for a period of 
three years to assist to remedy the pn sent disgraceful 
condition of Irish school buildings There is no intt niton 
of stopping the grant at the end of three years, but it is 
felt, Mr BirrelJ said, that 40,000/ is as much as cm be 
spent profitably and usefully in a year 

We have received an interesting description of the 
central electric povvrr station of the Victoria Jubilee 
Technical Institute Bjculla, Bombay, which w is opened 
by the Governor of Bombay on Tebruiry 20 the instal- 
lation, the fust of its kind in Indi i, is thoroughly up to 
date, and it is interesting to note tint the erection of 
the boiler, engines, dynamo and motors, ns well as all 
piping and wiring worK, was carried out by the institute 
students 

In the Lugnucring Afagaeinc (vol xxxu , No (>j ( om 
inander VV I Worthington discusses the United Si ites 
Naval Acadi my as an engineering sc hoot With the ml 
of numerous excellent photographs he shows the number, 
variety, and interesting character of the prmtical exercises 
and expresses the opinion that the academy gradu lie at 
the end of a term of years after graduation should rank 
high among engineers of his own age from other schools 
no matter what branch of the work he might take up 

A riHCULATlNO library from which the most recent scien- 
tific and technical books may be obtained without trouble 
and at a moderate expense is a great convenience alike 
to teachers and students of science Mr H k Lewis uf 
Gower Street, I ondon W C , has realised this fact and 
his recently published list of medical and scientific books 
issued during the last quarter of 190b shows that he makes 
every effort to keep his library up to date, and th it the 
conditions under which books may be borrowed have been 
made ns simple as possible 

In connection with the Federal Educational Conference 
which the League of the Empire has irranged for May 24 
the nature-study section intends to make (for the benefit of 
the colonial representatives) an exhibit typic d of nature 
Study work in this country I he section will also meet 
during the week devoted to the conference in order (o 
discuss matters connected with the promotion of nature- 
study Suggestions as to topics that might be considered 
should be sent to Mr Wilfred Mark Webb (honorary 
secretary of the nature-study section) at Caxton Hall, 
Westminster 

Thh organising committee of the International Congress 
for Hygiene and Demography which is to be held in 
Berlin on September 2J-29 is making arrangements to 
render it possible for members of the congress to visit the 
numerous hygienic institutions in and near Berlin The 
meetings of sections will not be extended later than 
3 o’clock, so as to have the afternoons free for visiting 
More than a hundred institutions will be thrown open to 
visitors, and a “ Hygienic Guide ” giving a short descrip- 
tion of each of them in three languages is to be published, 
that members of the congress will be assisted in choosing 
wblch institutions they will inspect A local committee 
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composed of representatives of interested Imperial and 
Stale offices the Berlin Council, and other bodies and 
societies, is actively engaged in pieparing for the congress 

The President of the Board of Agriculture and Fisheries 
h is appointed a departnn ntal committee to inquire as to 
tlie provision which has now been made for affording 
Scientific and technical instruction in agriculture in England 
and Wales and to report whether, in view of the practical 
results which hav< already been obtained, the existing 
facilities for the purpose are satisfactory and sufficient, 
and, if not, in what m inner they may with advantage be 
modified or extended 1 he romrmttei will be constituted 
in follows, viz — L<>rd Reav (chairman) the ford 
Barnard I ord Moreton, Mr 1 D Arland, M P , Mr 
D Davos, M P Mr \ Lamont M P Mr 7 l atha/n 
Mr J C Medd Prof i H Middleton, Prof W Some r* 
ville and Air H St tvcky-flill, MP Mr \ L Broohe- 
Hunt, of the Bo ird of Agriculture and Fisheries will act 
ts secretary and Mr II I French, of the Board of 
Agriculture and Fisht ms is assistant secretary to the 
t ommittee 

Tup general committee rt sponsible for the arrangements 
in connection with the second International Congress on 
School Hygitne, to be held under the presidency of Sir 
Lauder Brunton in l ondon next August is spiring no 
pains to make the congress a complete smuss \ meet 
mg to promote the interests of the congress was held on 
March 20 at the Mansion House, and was well attended 
Sir t auder Brunton < xplamed the objects in view ind 
gave a detailed description of the groups of subj* cts to 
be considered by the congress I here will be eleven 
sections is follows the physiolug\ tnd ps\ehoIogv of 
1 due ition d methods md work medic d and hygienic in 
spccnon in school, tin hygn m of the baching profi ssion 
instruction in h)gien< for tc ichi rs and scholars phvsical 
education and training in jr rson d h>gime out of-sthool 
hygiene and the relations of home and school, contagious 
diseases, ill-health, ind othet conditions effecting ittend 
mce special schools for the feebleminded spe e 1 \1 schools 
for blind deif, dumb, crippled, md inv did hvgiem of 
residential schools the school budding md its equipment 
Already the donttions promised inel received reach 027/ 
Further subscriptions are solu ited md should he sent to 
ihc treasurer Sir Richard B Martin, Bart , at the 
Congress Office, Royal Samt try Institute, Margaret Street 
London, W 

Mr MckhNW MP, President of the Boird of Lduca 
tion was present at the annual dinner of old students of 
the Royal School of Mints on Tuesdu), and in the course 
of a speech he made I In announcement that the school is 
to retun its name and individuality in the Royal Jerhnual 
Institute to be established at South Kensington Mr 
D V T oujs presided at the dinner, md in proposing the 
toast of the evening ‘ Prosperity to thp Sc hool of Mm<s 1 
he said it is of vital importance that there should be j 
well-equipped nation d institution for the training of 
mining engineers, and that the institution should grant a 
distinctive diploma The Royal School of Mines is such an 
institution vet it has been proposed lo relegate it to some 
hole-and-corner place in a big jumble of institutions which 
have nothing in common with it excellent though Ihev 
are in their own way Mr McKcnni in the course of 
his rem irks, said that the school needs more and In ttc r 
equipment m order to provide it with the tntms of * oping 
with rival institutions in various parts of the world Vie 
hopes that in future the failure to make this provision will 
be remedied In a memorial from past students of tin 
Royal School of Mines to a departmental committee whn-h 
inquired into the formation of the new tec hnologn d 
college three requests were made, namely - 4 (1) that the 
title be retained as ' 1 he Royal School of Mints * (2) thet 

the diploma of ‘ Associate of the Royal School of Mines 
bo retained as heretofore (3) that the school even though 
it may be affiliated to some central institution be pre 
served as a separate entity as regards mining and in* t d 
lurgicai training with its own special staff met organise 
tion ” As an answer to these requests, Mi McKenna 
read a paragraph from a draft of a charter which mu 
be issued hereafter The clause sttfes (hat “One of the 
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departments of instruction of the new institution shall 
provide specialised tours* 3 in mining and metallurgy and 
that department shall be called and known by the name 
of ‘ 1 he Roval School of Mines,’ and the governing bodv 
shall award tin diploma of 4 Associate of the Royal School 
of Mmrs ’ to nnv student who completes such courses to 
the satisfaction of the governing body ” The individuality 
and history of the school will thus be preserved, and will 
not lx sacrificed in what the chairman called a jumble 
In conclusion, Mr McKenna expressed the hope that 
though in joining a larger association the school neces- 
sarily will sacrifice a certain amount of individuality as a 
governing bodv, nevertheless by retaining the name and 
* ihe diploma it will be compensated for an) respect in 
which it ma\ suffer by the advantages which will accrue 
from (he fuller and more * ompleto equipment The name 
uid ih* fame of the Royal School of Mines must be kept 
bright as a star in the firmament of the new institution 
who h is to bt 1 pioneer even to Germany in the work of 
stjF\nMn training 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 13, 1906 — “An Examination 

of the lighter Constituents of An ” By J E Coat**. 
Inmnuiim ued b> Sir William R imsay, F R S 

About 7^,000 litres of air were s> sit matically fractionated 
in order 10 isurtain win thcr any constituent lighter than 
hydrogen (t £ coronlum) were present A preliminary 
concentration of the light* r portions was effected by collect- 
ing th« gas which had passed repeat* dl\ through in air- 
liquefying plant precautions bung taken to avoid contamin- 
ation 01 thp gas wtth hydrogen By fractionation of the 
liquefied gas, 1 light portion having a volume of about 
4700 i c was obtirned, which was further fracti#nat<d by 

ahsoiption in ihneoal at about 205° C fhc lightest 

fra« lions thus obt uned were ex mimed spu troscopic-ally 
but no fines were detected which could not be attributed 
to hydiogm helium, and neon lho vohmn of hvdrogen 
amounted to o 778 c c while the total volume of neon 
and helium obtained was 46 c c Assuming that bo 000 
volume 1 of air contain one voliim* of mixed neon and 
helium, it appears tint hvdrogen is present in the dr to 
th* extent o! orfe putt tn about a million and 1 half 

This estmi ite has been subjectid to a corn c lion for the 

solubility of hydrogen in liquid air, m approximate rorrei t- 
mg fa* tor being obtuned by performing the fractionations 
on a simple of air to which a known small quantity of 
hvdrogen hid been added This fs much sunller than 
previuux estimates it seems probable that hydrogen is a 
\ u table constituent of the atmosphere 
January 31 41 A Recording Calorimeter for Ex- 

plosions ” R\ Prof B. rrram Hopkinson Communicated 
b\ ProF H 1 Cullendur, FRS 

Hus pap« r desrnbfs a method of retordmg the heat 
lost up to any instant afttr an explosion of coal gas and 
fur in a closed vessel For this purpose the vessel, which 
was Lvhndrnal md about 1 foot in diameter .and 1 foot 
long, was lined hrst with a wooden backing i-inch thick 
md th< n with i continuous length of copper strip J-mch 
wide b\ 1/25 inch thick The strip was wound heluallv 
on the cvlindrnil part of the vessel, and th* two end- 
plates were covpied with parallel pieces joined up at the 
ends so as to form an electrically continuous length 
The method consists m recording the rise of resistance 
of the whole length of copper strip when the explosion 
takes place The rise of resistance 1* proportional to the 
rise of mean ternperatute of the strip Hence, knowing 
the heat capadtv of the copper the total heat that has 
passed into it at any instant can be obtained from the 
record after miking certim corrections for the heat which 
has passed from the copper into the backing and into 
those part* of the walls which are not protected by the 
copper 

The Record of resistance w is obtained by pausing a 
known o/rrent (about 8 amperes) through the strip and 
recording the potential at the terminals of the strip by 
means of i reflecting gilvanomehr hiving a period of 

KO T952, VOL 75] 


about 1 /15th of a second Ihe galvanometer was placed 
in senes with a constant source of E MT of *\fch magni- 
tude as to balance the E M F at the terminals of the 
strip when cold , the galvanometer deflection wtta then 
proportional to the rise of h M F between the terminals 
of the strip, and go to the rise of resistance. The galvano- 
meter mirror reflected an image of a fine hole illuminated 
by art arc lamp on to a photographic film carried on a 
revolving drum A photographic record of the pressure 
in the vessel was obtained at the same time on the same 
him 

Ihe mixture used consisted of one part of co&bgas and 
about seven parts of air at atmospheric pressure and 
temperature It was fired by an electric spark at the 
centre of the vessel To test the accuracy Of the calori- 
meter, the heat which had passed into the walls at the 
t nd of one second from firing was calculated from the 
record .and was found to be 10,000 calories The tempera- 
ture of the gas at that moment was found from the pressure 
recoid to be 44^° C Using Holborn and Austin’s values 
for the speufic heats of the constituents up to that tempera* 
ture, the heat remaining in the gis was calculated to be 
3800 calories fhc total heat accounted for by the calori- 
meter and pressure records is therefore 13,800 calories, and 
this should be equhl to the heat of comhustion of the coal- 
gas usod This was the case within 3 per cent 

The ralonmtter record shows that during about two- 
hfths of a second after firing the rate erf hea$ loss to 
the wills at any moment is approximately 1 vefsely pro- 
portional to the square root of the time That if£ the law 
of heat loss is initially the same as that of a solid at 
uniform temperature the boundary of which is suddenly 
cooled It is pointed out that the rate of cooling is con 
ditionod m unlv by thr state of the surface ldyer of ga* 
in lontict with the walls at first heU is drawn from 
thdl layer, and the loss of heat is very rapid but when 
the surface layer has been cooled down it acts as heat 
insulation for the remainder, and further cooling is re 
latively slow 

Linnean Society, February 21 — Prof W A Herdman, 
FR a , president, tn the chair — Ih* Percy bladen lrust 
Expedition to the Indian Ocean in 1905 under Mr J 
Stanley Gardiner (1) Description of the expedition 
(i ) Introduction , (11 ) history and equipment of the expedi- 
tion , (ui ) rtsumt of the voyage and work Part i , 
Colombo to Mauritius J Stanley Qardlnor and C Foster 
Cooper — (3) Land nemerteans, with a note on the dm 
tribal ion of the group R C Punnott. A single land 
nemertean obtained by Mr Stanley Gardiner in the 
Seychelles must be referred t6 a new species, and has 
accordingly been named (jeonenurtes arbortcola The 
specific name has reference to the peculiar hubitat of the 
worm, which occurs, among other places, in the leaf-bases 
of the screw-pine, Tandanuj hornet 3) land Crustacea 
L A 8orr«dall« The collection contained thirty species, 
belonging to eleven genera None were new to science 
and all had previously been reported from the Indian 
Ocean The fauna revealed by the collection is richer than 
that of the Maldives and Laccadives, but otherwise closely 
resembles it —(4) Hymenoptera P Cameron Thirty- 
two species of the group were obtained, ants being ex- 
cepted Of these seventeen are described as new, one 
Tolbta scaevola as the type of a new genu* Ten species 
were obtained from the Chagos three being new , and 
twenty-three from the Seychelles, including Coetivy, 
eleven new, the fauna for this archipelago now consist- 
ing of twenty -four species As regards the habit* of the 
species, it is suggestive that so many of them belong to 
genera (Evania, Ampulex, Sphex, Notogoma 4 tc ) of 
which many, if not most, of the specie* prey on Orthoptera 
— f 5) Dragon-flies F F Laldtaw The collection con 
tains fourteen species, none of which are new All were 
obtainod in thi Seychelles, and four in the Chagos as well 
It is suggested that the species peculiar to the Seychelles 
are a fragment of an endemio fauna which is being dis 
placed throughout Che whole Indo-Afrtcan region by an 
invading fauna from the north --(b) Fourmis det S ay* 
chetles, Amirantes Farquhar et Chagos, dfiterminAe* jjfcr 
H A For*i« Nous a von* pour les divers groupes d^Mp 
en question 8 esp^ces cosmopolites, 8 esp&ces malgach§£ 
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9 forme# local©#, qui ont toutes dans leur derivation un 
c*fftcta*< malgache, trols formes locales (sous-esp&ces ou 
varies) derive* d’espKes lndomnlaises , une espiee 
oc&rilenne , une esp^ce am6ricaine 6videmment import^® et 
ay ant un peu varid , puli deux formes communes aux archi- 

f }U ntaii 1’une au moms d^cid^ment d^riv^e malgache 
nfinf, une <sp$ce (PhetdoU punclulata) et une «*oua-esp$ce 
{Chtnponotiis grundtdtert) tout communes aux fauncs afri- 
cldne et malgache, probablement d^riv^e* de la premiire — 
(7) Pycnogomda Prof G H 0*rp«nt«r. Only five 
species of the group were obtained, of which four are de- 
scribed as new The most remarkable is a Colossendels 
from 450 fathoms off the Saya de Malha Bank — (8) Aves 
Dr ft F Oatfowi F RS , and J Stanley terdliwr 
The bird* obtained were In no way remarkable, being 
mostly waders or tegular sea-birds of wide distribution 
The crab-plover (Dramas ardeola) was found everywhere 
Of economic importance a# guano-formers were breeding 
colonies of Pregata artel on Nelson Island, Chagos, Sufo 
puoator on St Pierre, Sterna fuligtnosa and Anotw leuco- 
eapillus on Cargados Carajos, and Pelecanus ctupus and 
Puffittus tenutrostns on St Joseph, Amlrante Islands 

Society 6f Chemical Industry, March 4 — Mr R J 
Friswell In the chair*— Five years’ experience in measuring 
and testing producer gas R Throlfmli, F R S The first 
part of the paper is devoted to a rtiumA of the principles 
and construction of the instruments employed in Pitot tube 
gas measurement This is followed by a description of the 
4 static ” method of measuring gas density An account is 
then given of the results of balancing the make and distri- 
bution of producer gas over a period of several years this 
being illustrated by curves which show thst an igreement 
within about 2 per cent can be attained in prnitue The 
next section of the paper is dovotfd to a discussion of the 
theory and practice of measuring pulsating streams of gas 
or air, such, for instance, as arc produced by pumping by 
gas-engines or otherwise As to the question or sulphur in 
producer gas, it is shown that the referee’s test is less 
suitable for thfi. purpose than a modification of Valentine's 
test The discussion of this matter covers both the deter- 
mination of sulphuretted hydrogen and of total sulphur, and 
it Is shown that it is fatal to the sulphuretted hydrogen to 
employ a gas meter containing water — no matter how long 
it may have been In action The best methods hitherto 
proposed and practised for the determination of the volume 
of gas produced per ton of coal, otherwise than by the 
author’s meters, are considered ©ritually and some ex- 
amples are given of the results of balancing on carbon and 
on ammonia The paper ends with a note on the deter- 
mination of producer temperatures by a system of thermo- 
couples whnh arc read by a potentiometer suitably divided 
to read direct, and fed bv a very large Clark or cadmium 
cell 


Zoological Society, March $ —Mr, F Grilett, vice 
president, in the chair — The discover}, in cave deposits in 
Crete, of remains of elephants, some of which represent a 
new species Miss DMA Sat* — Report on the Polyzoa 
of the third Tanganyika expedition C F Rou«*«t*t> 
Five speucs were represented in the collection, three of 
which were described as new Of the five species, three 
belonged to the Phvlactolcemata and two to the Gymno- 
hemata Amongst the latter Was dracftntnrfia raytankes - 
tcri, Moore, which was found in some abundance an shells 
dredged from deep water — Report on the Bnarhyurous Crus- 
tacea of the third Tanganyika expedition Dr W A 
CtHinlrtfftoA. 1 hi collci tion contained specimens from 
both Nyasa and Tanganyika Including a few individuals 
which had hitherto pawed without notice in the collection 
of the British Museum, thferr were now 6n record three 
species from \y-asa and five from Tanganyika Of these 
species, three were described as new The forms from 
Nyasa all belonged to the widely distributed subgenus 
Potamonautes , but while two species from Tanganyika 
alao belonged! to that subgenua, the lake contained three 
Species belonging to the remarkable endemic genus Platv- 
thalphuwb A MHne-Ed wards The suggested marine ap- 
rJMrance of P armetia was considered to be only super- 
ficial, and the peculiar character of the Brochyuran fauna 
of Tanganyika could be explained bn the grounds of a 
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prolonged Isolation of the lake — T wo new species of 
African oligochaete worms of the genus Microchaetus be- 
longing to the collection of the Christiania Museum F E 

Mdwrd. 

Physical Society, March 8 —Prof J Perry, FRS , 
president, in the chair — T he rate of recovery of residual 
charge in electric condensers Prof F T Troutwvi and 
S Ru««. The experiments described by the authors were 
undertaken in order to examine the rate of recovery of 
residual charge when the differem.o in potential of the 
plates is kept lonstant Previous experimenters have 
always allowed the charge to accumulate on the plates 
while observing the rate of rise in potential In that case 
the recovery meets with an ever-increasing opposition 
which compile -ilea matters lhe authors have employed 
two methods In the first, which was used with mica 
tondensers, the potential, observed bv an ele< tronicter, 
was kept constant bv means of a variable resistance 
which was gradually increased as the recoven current 
diminished 1 he high resistance necessary was con 
structed of two horizontal metal plates with ionised nr 
between them A movable shutter could be introduci d 
between the plates to diminish graduallv the cross-set tion 
of the air resistance as required I he second method 
was used when the residual charge was great enough In 
it the current was passed through a dt ad beat galvano- 
meter, and the value of the recovery mrrent at each 
moment determined In this iasi thi difference of poten- 
tial of the plates may be taken as constant since it was 
practically zero I lu observations when plotted with 
current against time weie found to lie on a hvperbola 
This shows that in the circumstances of the experiments 
the quantity of electiuilv recovered up to nn\ given time 
follows a law ^)-a tog (f> + t) siniiUr to that found by 
Rankinc and others for th< recovery of stress in over- 
strained elastic bodies when the strain is kept constant 

Manchester 

Literary and Philosophical Society, February 13 — 

Mr Francis Nicholson in the chair — Some tables for ex- 
plaining the nature of statistical correlation \ D DsrtM. 
•Hlra The thirteen tables exhibited graphically the results 
of thirteen series of pairs of throws of dice m suih a wav 
that the effect of increasing the correlation between the 
first and second throws of the pair was clearly spen The 
method is an application, to some new si t> of throws, of 
Wddon’s betufifu! deviu for illustrating statistical cor* 
•'dal ion 

February 26 — Prof H B Dixon IRS in tin chair — 
Report on the recent horamimfera from the co 1st of the 
Island of Delos (Grecian Archipelago), part iv H »!<*•*■ 
bottom Drawings of some of the more interesting species 
were exhibited and mounted specimens w* re shown under 
the microscope —lhe leaves of Passrrinu Madeline 
Oareon lhe Passenn t belong to the natural order 
Fhymelaaceae these plants inhabit the warm dry regions 
of Egypt, South Africa and the Mediterranean They ire 
common on the sand hills near the coast, and always live 
under conditions in which there is a difficulty of obtaining 
water In order to combat against this, thiv are specially 
modified lhe leaf surface is reduced, often the leaves are 
imbricating Thev are providrd with a verV thick 1 uticle 
have the edges inrolled, and iho stomates are found only 
on the inner surface They are further protected by a cover- 
ing of hairs i hi chief object of the study of these leaves 
was to discover whether the epidermal cells contained 
rmicjlnge or not In Passertna fihfottms md in P 
htrsnta the anthor found that in man* of the ipidermnl 
cells a portion was cut off from the rest by a c ellulosp wall 
The upper portion contained tannin and ptobably mucila 
ginous sip while the lower portion coiv-mted of hard 
stratified mucilage In the other sperus e\ mnmd Pas- 
Satina encotdes ahd P rtgtda no trice was found 
of separation pf the epidermal cells into a stri ited and non- 
striahd portion The whole epidernnl a II sramed with 
mucilage stains and tannin stains Snne mm ilage and 
tnnnm boih act In the same wav towards methvlene blue 
and since it is impossible to separate tannin and mucilage 
the evidence for thf presence of mucilage in these specie*, 

I uc not perfectly conclusive As however muuligc m with 
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out doubt found in so mo Fasserina;, its absence ix not 
< har trtorishc uf thf group and therefore its presence or 
absence ian no longer be used as a basis for classification 
of the ilijmtW'Ufflc 

Paris 

Academy of Sciences, March 18 — M A Chauveau 10 

thr rh or A propcrtv of plutinutn amalgam H MoitMtn 
Whut pi it mum mi ilgam is shaken with wuer, n xenn- 
solul lines of | he (onsistency of butter is formed This 
nppi irs to be perm mint, since the volume dors not change 
aftrr keeping for ont >ear, and tht mass (an Lh heated to 
ioo D C without destroying it Amalgtins of copper, 
*ulv<r or gold do not prodme -i similar emulsion, but 
sep mile in pieuselv thi samr fashion as pure merrur) — 
1 In \\ from the palm Raf>hta Ruffia, of Madagastar 
and on arai hie -alcohol \ Hallor An akohol possfssing 
the formuli r je H 4 O was isolated from this win This 
is the same fornuil 1 as that of -m alcohol isolated b\ 
M b urd fiom lucerne but a comparison of thi two 
showid that thev wert not identical 1 he acetic and 
hen/ou esdrs of th( new alcohol wen prepared and also 
a hvdroi irbon bv treating with anhydrous zinc chloride 
\rahu ilcoliol was also prepared and found to be not 
identiial with the dcohol under examination — 1 he cxist- 
f nee of pirnmeters capable of chdrai tensing the magmas 
of a f umlv of f rupttve roiks Michel L6vy Having a 
set of fifty inaly m s of rocks of the Mont-Dor£ sera s m 
whuh particular r in hid bun given to the determination 
of I he alumina and the separation of the alkalis the 
in 1 hoi h is worked out a set of the various par imetors to 
chin uterisi roi ks tile mosl si d>le of all being that which 
rtprisints t he latent acidity, 

A = — 1 , 

2 k \ 3 «’ 

where S 4tll represents the si lu i of the white ehmenis md 
2/ + i number sensibly proportional to the sum of the 
atomic weights of the ilkilix The modifk itions intro- 
duced by the pathological state in the immediat* destin- 
ations of the nitrogenous rh mints A Chmuvaau 
Observations of the Gmeobtm comet (1907a) made with 
the I irge equatorial of thi Observatory of Bordeaux 
Ernest Kiolanfon 1 he comet h id thi appeuram ( of a 
flp b|p mbulosiiv with a dearly defined nucleus l he 
uppirmt positions of (hi comet and mean positions of the 
comp u 1 son stars an givi n for March iz md 13 —Observ 
itions of the Giatobini comet (1907a) made nt the Obsrrv- 
aton ol \lgurs with the 318 cm cotutt equ iton cl MM 
Rambaud and By Similar observations made on March 
n it md 14 I he comet appeared to be circular, with 
o duimtei nl about one minute of arc The central 
umdi ns uion \v is diameter, with a brightness corre- 
sponding 10 1 star of the 1 1 <; magnitude —Elements of 

thi lull ubini mind (11)070) Paul Brack Observations 

!lu Gutobim comet (1007a) made with the coudt equa- 
torial it the Observatorv of Besan^on P Oh of a rd at, 
Sunil u obsf iv nions for March ii, 14, and 16 -The new 
Gncobim numt M Olacoblnl — Orthogonal systems of 
functions I rldlru RImi Periodic solutions of linear 
dim if nti d rquitions 3 Lalaaco —The problem of 
Oirichlit II Labav^uo — \ surface of the sixth order 
related m Mxlian functions of the third genus L Ramy 
- Hilius lonsukred as generators of a surface G Barr*. 
—The method of isoperimotcrs G Hlllarat. An appli- 
cation of the method of isopermieters to the rapid 
approxirr ition of * —Aeroplanes A Kt«v* — Waves of 
shock and of spherical combustion M Jouffuet. — The 
origin of spec trq in m nos W Rita It is known that the 
frequencies v of the ordinary spertrum of hydrogen and of 
the new spectrum discovered by Pickering in certain stars 
arc given very exactly by the formula. 
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sulphates the lowering of the freezing pomt appear* to be 
independent of the ronisation an measured by the electrical 
conductivity — The alloys of nickel and tin Em 
VIrouroux By directly heating together pure tin apd 
imkel allovs containing respectively 736, 836, and 917 
per unt of tin have been prepared A )1 three allots are 
non-mcgnetic, and under the action of 1 nitric aold leave a 
<ry stalked met dhc residue — The arsenites and arsenates 
of rubidium A Bouohonnat. — I he action of p~p tetra- 
methvldiammobmzjlhydrol on somf methylene derivatives- 
R Form The inequality of (he resistance of natural 
starch nnd artificial amylose towards extract of bartey 
J Wolff and A Forn batch. Amylose in its natural form 

n d^tingmshi d from artificial amylose by a much greater 

resistance to saccharification by extract of barley — The 

influence of fertilisation on the characters of figs Letlerc 
du Ixblon fertilisation which is not necessary in the 
v 1 r j* ties tultivutid m Franre is possible, and increases 
both the weight and the yield The development of the 
pin utii ath odes of the palm and on the true nature of these 
organs C I Oatin — The mode of action of tephrdsln 
M Hanrlot. — Some consequences of the interpolation of 
the principal experiments of M Chauveau on muscular 

energetics C h cries Hanry — Morphological changes in the 
nerve cells surviving the transplantation of nerve ganglia 
0 Marlnaaco ind J Mfnaa*- Locomotion in the 
Oast, ropods RaphnH Dwbota and Fred Vlba —A new sub- 
fossil 1 emurian of Madagascar fr Qrdhdldltr — Some 
seismic constants deduced from the earthquake of April 4 
1904 1 Oddona 
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CHEMICAL CKYSl M LV&RAPHl 
Chemtsche Kry^talJo graphtt Bv P Groth Er^tcr 

Teil . Pp vni + b20 (Leipzig W Fngelmann, 

1906 ) Price 20 ni irks 

T HE appe&rame of the first volume of this niimu* 
mental work bv Prof P von Groth marks an 
l^>och in the history of crvst illography Lver sinte it 
was known th it the f imous editor of the Zettichrtft 
fUr hryitallographu had such a work in progress, 
expectancy has been of the k< enest in the miner do- 
gical and crystallographies world I hat the book 
would be worthy of the man was felt to be assured, 
and the event has fully justified such confidence 
It is to be published in four volumes, and if the other 
three are equal to the first now before us, th* whole 
will form i compendium of t rystnllograpluc know- 
ledge which for completeness detail, and u cur icy 
will stand uniauc The work will include prictitnll} 
the whole of our erv st illographic knowledge concern 
ing every crystallised substanit yet described 

There can be no doubt th it Prof von Groth is 
particularly marked out by circumsttntts for th( com- 
pilation of such a magnum opus For not onlv has 
he edited the Ztttsi hnft jur hrv^tallo graphic since 
its inception by him thirty years igo, but he h is * x- 
lnbited from time to time, especially bv th< ripid 
succession of new editions of his stindard text-book, 

4 Physikalische Krv stillographie, ” and his sm dlei 
but not less interesting “Lmleitung in der chemist he 
KrystalJographie,” a remark ihle gift of assimilating 
weighing, eeilliting, and presenting in readable and 
indeed highly interesting form thi thief advances in 
crystallography as thev otcur If is most careful per- 
sonal editorship of everv paper of important e which 
is published in the Zcil^chrtft his rendered him 
familiar wath these tdv met s in ill their details More 
over, his reputation is a teacher his mide his labor i- 
lory at Munich the resort of as earnest and enthusi- 
astic a tliss of students as is to bf found inywhcre 
Hence this book will be received by ill those interested 
in crystallography with a quite unusually warm wel- 
come, deeply tinged with reverence, partly on account 
of the excellence of the material which the book itself 
contains, but in even greater measure because of the 
respect with which every word uttered by the great 
master and univtr^ ill\ acknowledged doyen of his 
subject is received 

In Britain the* book will meet with an exet ptionally 
cordial reception fiom the small bind of oui native 
crvstallographers, who h ivt ov*r been treated by Prof 
von Groth ^ilh particular kindliness, and have re- 
ceived from iiun the strongest encouragement, and 
never more so than at times when it has unfortunately 
been only too evident that the study of crystals was 
not appreciated in this country The writer of this 
review can never forget the more than kind encourage 
ment extended to him by Prof von Groth during the 
earlier stages of the organised series of researches 
which the writer inaugurated in. the year i8qi on 
the alkali sulphates and selenates and their double 
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silts, ind which had for their first objict the intro- 
duction of gre iter accuracy into erv stallographic 
methods Prof von Groth has frequently expressed 
the wish that the country of Miller, th( father of 
modern crystallogiaphv , should t ik< i much greater 
part in the advamc of crvstdlogi iphv than she was 
doing some fifteen years igo Now, however, at last 
the small band of British worker-, partlv from the 
stimulating influence of such cm ouragement, has 
hen able to make sonic impression and not only 
miner dogists, who have alone in the past appieciated 
1 ry stallogr iphv at its true value, but chemists to 
whom it> intrinsic value is mime isurable, as well as 
metallurgists md phvsiusls, ire aw ak< mng to the fact 
that the study of crystals is the study of solid matter 
in its highest, most perfectly organised form, and 
that it is likcl) to lead to th* most important funda- 
ment -tl truths Mr( idv the rtseirilus just alluded 
to have afforded a final and irrefrag iblc proof of the 
iecuracy of Hauy *s original conception that to evtry 
di finite chemaal substance there appertains 1 dis 
tmet and characteristic cry st dime form and hue 
reconciled this with MitsehcrlichN discovuics in 
isomorphism by revealing an exquisitely beautiful 
relationship, connecting vc ry small angular different* s 
which are found to ottur between the crvstals of the 
various members of isomorphous scries with the 
itomic weight of the interchange \bk elements com- 
posing them I his gencralis ition not only defines 
the real meaning, extent, and scope of Mits* herheh’s 
liw, but also prows th it the supposed exceptions ire 
not such and Ihirefore the absolute ti nth of the rule 
that different* of ehenue il composition does in all 
e iscs involve diff* rente of crvstalline form 

Thit the subicct to th* idvince tf which Prof von 
(iioth his devoted himself is indeed ot the intrinsic 
importance w'hich the vvriitr his recently claimed for 
11, in a couple of vrtules in the engineering suppl* - 
ment of the limu is slrikinglv demonstrated by the 
f tet that the very groundwork of chemistry , the law of 
v ilencv his been shown m 1 rem irkabk paper 
bv Prof Pope md Mr Barlow, read lecently 
to 1 crowded null* nu it tile Chemical Society, 
to be tleirly connutt d with if not dependent upon, 
th* internal structuie ol uystiN 1 his most interest- 
ing theory rarrns the conception of “topic axes” 
•which express the relative structural dimensions of 
the cryst ils of isomorphous scries, and which vvert 
introduced simult in* ouslv bv Dr (now Prof) Mutli- 
m inn, one of Piof von Groth ’s pupils and assist ints 
and the writer in the year 1894, a step further so is 
to include no longer merely the members of isn- 
morphous scucs, but also substances of tlu most 
diverse chirictcrs, md whatever may bi th* fit* ot 
this theory it can no longer be doubted th u <r\st lllo 
griphv must pi ly a much more important rdh maong 
the subjects of science in the future thin it his phved 
in the past 

The present juncture, there foie is a most opportune 
one for the appearance of Prof von Groth N great 
book It will be invaluable to all ci vstallographical 
investigators, and particularly so as an « xcellcnt biblio- 
graphy of all the important investigations up to date 

A A 
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is included com (ruing every substance discussed 
Hus first volume deals with the solid elements, with 
the jnorg inn compounds of a rion-sahm character, 
such is oxides sulphides and phosphides, and with 
the halogen silts cy nudes ind salts of the recently 
disc ow n d nitrogen auds l he second volume is to 
deal with tin morginu u\y end sulpho-s dts and the 
ltm lining inorganic ci)stalhne compounds, while the 
thud and fourth volumes arc to heat of the organic 
compounds 1 he an mginunt ol the test is thit 
c uh group is described is icgards its general eh ir- 
acteristics in an tniroduc torv statement in large type, 
and this is thin followed b\ the detailed description 
of each number of the group in smdler tvpc 

\n excellent resume 4 of the c i \ st illogr iphv of the 
nulur illy occurring mimnls is given, but it is the 
deluded crystallogr iphy of the substances it quit mg 
to be piipirtd chcmie illy ind the desiuptions of 
which » mnot be found tlstvvheif except bv nfuence 
to the widely scattered origin d memoirs, that renders 
the book so priceless, fen it pte-.cnLs tla essential 
results of dl c he ivuco-cr\ st illogr aphioal investigations 
right up lo date J he dhistr line figures of crystals 
ire nc it ind dear, and the text c is) , the luge type 
even luxurious, to rt ad 

One import int feature h is been left to the last to 
refer to, namely, that the symmetry of the t rj stals 
of each substance dealt with is given in ucoidincc 
with the much more scientific method of classification 
ree ently id op ted as the outcome of the completion by 
Schonlltes Tedorow ind B irlow of the geometric il 
theory of homogeneous structures, which en ihles the 
p irtieular individual class lepresented in the substince 
under discussion to lie at once identified fiom imong 
the thirt}-Lwo possible classes of crystal svmmctrv 

In conclusion with regard to the contents of this 
Ik m > k flu be st of dl possible pr use t in coiiscientjouslv 
he bestowed in s lung that it is worthy of the musti r- 
nnnd th it concc ived it 

A F II Tea ion 


1 V/* \V WORK th\ ORCANK L\OILTIO\ 

7 kt Irndys/i r >/ Raual Distent tn Ammah By 
l H \lont< omit} jun Pp xi + 311 (New 
Yoik Hc/uy Holt md Company, London Leorg'e 
Bell and Sons, 1906) Price 10s bd net 

I T would be 1 most fascinating task to trace the 
evolution of mode rn methods of deeding with tin 
problems ot hh Di lit null itjon his taken pi ice so 
-extraoidnwrdy qun kl\ 1 he turn is long pasL when 
one mm cm utcmpi to grapple with the whole 
problem Not only so, but the time seems to be past 
when one mm cm tven be interested in the whole 
problem Lvolulionisis m ly be broadly cl issified into 
those to whom the pmbU m of evolution js the. problem 
of the origin ot species and those to whom it is the 
problem of idiptihon lhe keynote of de Aries’s 
44 Mutationstheoric ” is the solution of the ptoblem 
of species, we even go so far as to sav that this is 
the achievement of de \rns s work 7 he logic d con- 
clusion thi complete working out of the theory of 
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natural st fiction is reached in Dr Arthdall Reid’s 
“Principles of Heredity ” The interest of the two 
author & is entirely different De Aries’s interest is 
in the origin of species Dr Reid’sr m natural selec- 
tion Darwin’s inti rest was in both, if we look no 

further than the title of his chief work we can see 

this “ On the Origin of Spicies bv Means of 

Natural Selection ” 

lhe f ict that these two interests have segrtgUed, 
md the w r ay in wdnch they havi segregated arc both 
\ery suggestive, and the direction in which they 
point is the same lhe fact of segregation suggests 
th it the association of the two ideas was unnatuul, 
md th it ihev were not capable of union lhe way 
in which they have segregated confirms this suspicion 
For those who devote their mention to the question 
of species reject natural selection while those who 
elaboi Ue the theory of nitural selection find no sup- 
port m thi phenomenon of specific ditftrtnic \U 
possibility of a reconcilement between the divorced 
ideas is put in end lo by Me \ nek who probably 
knows more about specific ddTc rtnee h ui am one else 
In his handbook of British T cpidopttra lie says 
th it, m seeking for the most suitable eh iracters b\ 
which species may be distinguished, those which can 
in my u n be reg irdcd is useful to the species must 
be discarded without moie ado 

It is not surprising that Darwin’s work should h i\c 
boint f i li i r which stgrcgalcd in this w i\ lhe else 
is thoioughly Mtndchan Darwin’s work Wias a cross 
between a biological theory of evolution and a social 
and indusliial theory of competition lhe hybrid 
moic vigorous thin uilttr pirent took the world by 
storm We arc now witnessing its posterity separ- 
iting ewit inou or less simply into the two forms 
which were united in the beginning lusl as ever) 
plant in t lie I , genii ilion contains \ellow md gieen 
peas and just is it is not until the next tint thue 
1 m be found pleats lairing only yellows 01 only 
greens so Dai wins interest was in the “ Origin ot 
Species by N ltuial Selection,” while now wt find 
de \ nes, who is ibsorbid entire!) with the loimcr, 
md Kf id entirely with the latter 

1 lie immediate result of Darwin’s work was the 
flood of energy which spent itself in tracing out the 
gnu llogic il histories of organisms lo such lengths 
did the students of phylogenv go so remote from 
n ihty did their speculations become, that the studv 
of phytogeny his fallen into discredit in the eves ol 
c gicit man) of those who itl looked up to as 
biulogu al thinkers to-day 

Pi of Montgomery’s interest is centred neither in 
species nor in selection, but in phylogc ny He admits 
that phytogeny has been discredited by the indiscretion 
md shallowness of a number of its exponents, but he 
contends that if we limit ourselves to the strictly 
experimental method we are neglecting an enormous 
range of phenomena 

“ J or living organisms are in number and varietv 
hardly commensurate with the vast assemblage of 
their ancestors \rc we then to lea\e out of eon- 
side ration all this once existing life, simply because 
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its units are no longer subject to experiment? Most 
assuredly not ” 

Our author undertakes the herculean task, ue 
venture to think successfully, of setting the study 
of phylogeny on a surer foundation The reason that 
phylogenetic inquiry has become discredited is that 
the majority of biologists are neither so stupid that 
they are content to dabble with phylogeny nor clever 
enough to make it a great and fruitful sphere of 
inquiry — a field fit foi the exercise of the highest 
intelligence 

The experimental method has its limitations no less 
than its fascination It Is not merely a paradox to 
say that m biology those things with which we can 
experiment most are those which to the organism 
matter least The reason is that we are not the first 
to start experimenting Nature has been there before 
For example, the range of continuous variation in an 
organism mav either be the direct result of the con- 
stitution of the living substance or it may have been 
determined by the most stringent selection acting 
since life dawned If, therefore wc institute experi- 
ments on viriation — for example the determination of 
the effect of heat on the range of variation — uc mav 
either be studving one of the simple properties of 
protoplasm or discovering the limits within which 
natural selection allows the particular organism dealt 
with to vary under the conditions of heat, e g , to 
which we subject it The reallv fundamental pro- 
cesses do not lend themselves to experiment That is 
how thev have become fundamental Everyone who 
wishes to tiain himself to study them should read 
Pi of Montgomery’s book 

There are a few trifling misprints, eg 11 embryon- 
mg ” m the tabic of contents , and Mendel worked 
not with the sw'eet, but with the culinary pea 

ADD 


FIFCTRIC RAJJWAYS 

Fleitnc Railway Engtneertng Bv H F Parshall 
rnd H M Hobart Pp xxiv ^75 (I ondon 
Archibald ( onst ible md Co ltd 1007) Puce 
42s net 

T HE authors of this work have already introduced 
a series of technical works upon dynamo design 
and kindred subjei ts and Mr Hobart is also known 
as the author of a recent w'ork upon the strain 
turbine 

In the present volume the authors deal with a 
wider range of subjects, and, in short, treat of the 
whole question of heavy “electric traction,” that is 
traction as applied to railways rather than to street 
tramw'ays Such a book w is required, and will be 
welcomed by the growing class of engineers who 
wish to add to their experience of steam railway work 
some knowledge of electrical engineering, which is 
more and more coming to invade the field of traction 
Technical works of this kind may, as a rule, be 
divided into two classes, on the one hand are the 
highly technical works which deal with the more 
scientific aspects of the subject, and of which the 
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luthors’ “Dynamo Design * is in example, on 
the other are the entirely practical works which, at 
their worst, degenerate into collections of specifica- 
tions The present volume endeavours, not unsuccess- 
fully to combine these two, and to give the reader a 
clear knowledge of the fundamental principles that 
underlie the application of electricity to haulage, 
illustrations of the methods employed in carrying this 
into effect, and actual examples and details of con- 
struction What it does not fully supply, and what 
unfortunately, books of this kind very seldom contain, 
are the commercial results obtained from the ldoption 
of flectric traction It may be said that this is out- 
side the scope of an engineering treatise, and if the 
work is to comprise engineering in the sense in which 
that word was commonly used during the last century 
the answer is justified, for the engineer of those days 
was concerned with the question of “ will it work? ” 
rather than the question of “will it pay 0 ” But the 
engineer of the twentieth centur\ has become more 
and more obliged to look upon the latter as the test 
of successful engineering, and until a book can be 
produced dealing with electric traction from the 
operating point of view such works will not, it is to 
be feared, have much effect in influencing railway 
authorities to replace steam haulage by electric trac- 
tion Ap irt from these limitations however, the pre- 
sent volume is most valuable for ilthough a 
considerable portion of the math r has been already 
published in one form or another, there was a great 
need for bringing together all that has been done 
and written 

The choice of the system to be adopted upon any 
particulir part of a railway, although necessarily in- 
fluenced by first cost, should ultimately be dependent 
upon its suitability for use upon the railway as a 
whole, and the results obtained from electrification 
must be judged in reference to the whole railway 
undertaking rather than in connection with one sec- 
tion In connection with the vexed question of the 
relative advantages of direct current, single phase 
or three phase, the authors do not uncle rtake to pre- 
dict the form that the ultimate elertric railway in- 
stallation wall assume, contenting themseKes with 
pointing out the merits of each, and emphasising the 
fact that standardisation has been one of the gre it 
elements of success in stc im railway working, and 
that the adoption of electric traction upon railways 
in the future will be slow until standardisation ;s 
adopted 

Coming now to the contents of the book itself 
it consists of three parts, dealing respectively with 
the mechanics of electric traction, the generation and 
transmission of the electrical energy and the rolling 
stock Chapter 1 deals with “ tractive resistance at 
constant speed,” and gives the results of applying 
both theoretical and arbitrary formulae to the result 
obtained in actual practice 

Chapter 11 deals in a similar manner w ith the 
problem of acceleration Many useful curves of 
icceleration, speed-time, and speed-distance are given 
Chapter in deals with tractive force in relation to 
acceleration, while chapter iv deals with the 
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ch iractf ristics of railway motois, upon the design of 
which Mr Hobart is an acknowledged authority 
Throughout the whole of this section a liberal u^e 
is nude of graphical methods, and a number of curves 
referring to the energy consumption under different 
conditions in actual practice is given 

( h ipicr v deals with the generating plant, and 
is in our opinion, so far as the practical value of 
(hi inhumation contained is concerned scarcely so 
useful is the rest of the book, considerable space 
is df voted to descnpttons of tramway generating 
stations, which, however up to date at the time of 
construction, are hardly representative of the most 
modern practice I he question of power-station 
design is a subject of its own, and is not one upon 
which the railway engineer, pure and simple, is 
often called upon to express an opinion A design 
is givrn, however, of a proposed 10,000-kilowatt 
station but so far as can be judged from the draw- 
ing the “ complete unit '* system by which, for 
safety reasons, the plant and buildings ire entirely 
subdivided does not appear to be recommended 
Interesting t ibles of the comparative cost and annual 
OYPi all cffuiencies of various generating stations ire 
given 

\ chapter upon the trmsmission of the electrical 
cru rg\ calls for no particular comment, sections of 
the ( ibles adopted on various railwav systems and 1 
the sizes of such cables are given Particu! irs are 
dso given of the cost of these cables but the v due 
ot this is, of course, greatly dependent upon the price 
of copper Substations aic next dealt with, details 
being given of a very largf number of actual sub- 
stations used in railway work 

Chapter vm , dealing with the disti lbuling system, 
in other words the third rail, is of more interest, and 
contains a number of tables dealing with ie<ent prac- 
tice in this connection , overhead work is also illus- 
tritcd, though not so fully as could be wished 

Part 111 deals with rolling-stock, and is replete 
with illustrations and working drawings of loco- 
motives and carriages This portion of the book, 
however, shows signs of haste in editing, and in 
future iditions we would suggest th vt the efficiency 
uuves of motors which it contains, and, in fact, the 
ithitnee to motors generally, should be gathered 
together in one section, namely, chapter iv , where 
most of them ire already to be found, instead of 
hi mg agun dtalt with under locomotives, certain 
of the d ita of rolling stock given in chapter iv would, 
in our opinion be more easily found m the chapter 
which is speu dlv devoted to that branch 

Thcs^ ire, however minor criticisms The work 
is one of great practu il value to all railway engineers, 
and will be futther enhanced if in future editions more 
actual illustiations of the total costs of operation of 
electrified ^team raihv iys can be furnished The 
No ih-Lastern Railway the Lancashire and York- 
shire, and the District Rnlwajs hive all been in 
Operation long- enough to furnish data of the greatest 
commercial value 

lhc general “get up *’ of the work is excellent, 
as ire the reproductions of the various drawings * 
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OUR BOOK SHELF. 

L’Amtie techmque> 1906 By A Da Cunha Pp* 
xn + 237, illustrated (Paris Gauthier-Villars, 
1906 ) Price 3 50 francs 

Sivcf 1901 the author has each year prepared in 
attractive form a concise summary of recent progress 
in engineering, and his series of volumes cannot fail 
to prove of inestimable value to the student of French 
industrial history His annual summary is not a 
mere compilation of disconnected notes, but a collec- 
tion of essays written with originality, technical 
knowledge, and literary $kill 

The subjects dealt with In the record for 1906 com- 
prise accidents m^works, the heating and water- 
supply of houses public works, and locomotion A 
museum illustrating the prevention of accidents in 
works having recently been inaugurated at the Con- 
servatoire National des Arts et M6tiers, Paris, the 
author has seized the opportunity of dealing at some 
length with the subject of industrial hygiene, and 
describes the museums that have been established 
with the object of bringing to public notice the 
arrangements that have been found by experience 
adapted for the protection of workmen in various 
industries Museums of this kinc exist at Zurich, 
Amsterdam, Vienna, Munich Berlin, and Paris The 
problem of efiic n lously heating- dwelling-houses is 
one that has long been under consideration The 
old French hreplac* in which, it has been said, thi 
hottest place is at the roof, has been superseded b\ 
modern fireplaces, by fixed or movable stoves and 
by heating with steam or hot w'ater 

Many mginious improvements are described by the 
author, who 1K0 gives some useful advice on this 
important topic Other interesting subjects dealt 
with include the installation of the huge compressed- 
air caissons for the passage of the Paris Metropolitan 
Kailw iv under the Seine thf rerent developments in 
automobile transport, and locomotion on ice and 
snow The numerous illustrations have been care- 
fully chosen and well e\< cuted, and the volume is pro 
duced in an attractive style at a modest price MC 
Alfred Picard contributes a preface, which, like the 
rest of lhc volume mav be studied with profit and 
pleasure not only by the engineer, but also by the 
general reader desirous of icqu unting himself with 
thf events of the dav 

biseast') oj Frutt and Fruit-beartug Plants (Board 
of \gneulture tnd hisheries ) Seven diagrams and 
If \t (London Printed for H M Stationery Office 
bv D irling md Son ) 

J Hh Board of Agiiculturt and fisheries has issued 
a senes of seven small coloured diagrams illustrative 
of a number of lommon diseases met with in culti- 
vated plants, especially those which are grown for 
the sike of thf ir fruit They ire id ipted for use in 
sihools in the country districts They illustrate the 
general appearance of the diseased fruits, without any 
botanical details Indications are given as to the 
best methods of k prevention The use of Bordeaux 
mixture is frequently and judiciously recommended 
but no instructions are given is to the way In which 
the mixture should be prepared It is certain that, in 
spite of the publicity which has been given to this 
excellent fungicide, many cultivators do not yet know 
how to picparc it 1 he use of liver of sulphur Is 
ilso recommfndcd, but the caution is not added that 
it should not be allowed to come in contact with the 
paint on frame or greenhouse so as to prevent the 
discoloration that would otherwise ensue 

No attempt is made to indicate the degree of injury 
inflicted by various fungi, thus the first of the series, 
the “ straw berrv leaf-spot,*' is of very little conse- 
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quench as compared with No 2, the strawberry 
mildew The now famous American gooseberry 
disease is illustrated To prevent its spread, the use 
of one ounce of pottssium sulphide dissolved in three 
gallons of water is recommended With this solution 
the bushes should be spraved just before the le ives ex- 
pand, and the spriving should be repeated at intervals 
as necessary It is unfortunate, we think, that the 
destruction of affected bushes by fire is not also re- 
commended A descriptive pamphlet, for which one 
penny is asked, is supplied wuth the diagrams 
La Mdcanique dev Phdnomenes fondle sur le? 
Analogies By M M Fetrovitch (Belgrade) 
“ bcicntia ” Phys -Math Scries, No 27 Pp 96 
(Paris Guuthui Villars, 190b ) Price 2 francs 
Dr J VV Mfllor, in his * Chemical St 1 tics and 

Dynamics, ” p 19, gi\cs tin following as the four 

stages of a physical theory — hypothesis, different! il 
equation, integration, observation While this 
sequence is well ltluslrated in the study of dynamical 
phenomena, the'**. , alter all, constitute buL 1 small 

proportion of the I irgc number of e|T< rts m which 
changes an brought about bv the action of definite 
t iuscs 1 his book while not containing any very 
novel md striking ft uurcs, puts 111 iturs in a som< - 
what fresh light by giving prominent e to the murt 
philosO|)hn al aspect of the equations of m ithem itic il 
physics and allied branches of science Ihus th( 

motions debt mined by 1 constant force, a positive, 
and a negative force varying as the distance , in all 
characters d bv different known forms of the in- 
tegr ils of the equations of motion if in anv pheno- 
menon the eh mge^ which occur tin be re presented 
by equations of the form of one of these integrals 
then tonvusflv the relation between cause md effect 
may be of the same form is the torn sponding I nv 
of force The mathematical portion of the book is 
comparatively simple md about the h lrdt st problem 
considered is that of forced oscillations in 1 insisting 
medium The book appears suitable for pi icing in 
the h mds of such science students as have not the 
time to pursue an extended course in mathematics is 
they would doubtless get manv hints from its ptrusel 
It may be doubted whether much is gained by the 
inclusion of physiological problems, such as the 

action of bactern in the present discussion or 
whether such piobhms can indted be idequ itelv 
treated without introducing st itistical considerations 
But there are manv cases where, even if the an ilogv 
be not exact, it is more easy to picture the progress 
of phenomena bv isscmiimg them with dynamical 
or other analogues, and the book will bo useful if it 
teaches students to think in this vv n 
1 he Steam-table 1 Tabic of the Thermal and 

Physical Properties of Saturated Steam Vapor and 
of the Sptctfii Heat of 11 ater Compiled from 

various sources by Prof Sidney \ Reeve Pp 

11 + 42 (New \ork The Mumillin Company, 
(London Mu mill -in and Co, Ltd) Price is 6d 
net 

Tins is a very elaborate table from 400 lb per sq 
inch and 445 0 F down to 018 lb per sq inch and 
32 0 T Usually wc know a pressure m round 
numbers or a temper tlure in round numbers and 

two separate tables are needed, Mr Reeve’s tible 
contams both, and there is in ingenious arrange- 
ment for making interpolation easy There are 
entries for every degree md also for every pound 
per sq inch The usual error of such tables, using 
Reghault’s heats with a value of joule’s equivalent 
which does not agree with Regnault’s unit of heat 
seems to be avoided bv Mr Reeve and this stt un- 
table seems to us likely to prove of very great value 
to steam engineers 
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LEJTERb 7 O THE EDITOR 
[The Edttor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manusertpts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

Ionisation by Spraying 

In 1 paper published in the Philosophical Magazine 
(Tebruvry) I noted that positive and negative 10ns could 
be obseived in Urge quantities by m Ebert apparatus if 
(me spray trom vv iter wore produced profusely in its neigh- 
bourhood Whilst much work has been done in connec- 

tion with electi location caused by the bubbling of air 
through water and the splashing of drops, the (fleets due 
to spray do not ipptar to have received much ittention 
\ description of a simple morhod of studying the ionisa- 
tion by spraying, with 1 preliminary note of some of the 
results obtained, may therefore be of some interest A 
strong current of an, filter! d through eotlon wool, is 
pissed for i d< finite time usually half 1 minute, through 
a small glass sprayer is supplied by Beckmann for intro- 
ducing salts into i flame ior spcelros< opie work but in 
the pr< sent c is( the air md spr ly pass tc>gether into tin 
l irge lower eh miber of an electroscope containing an msu- 
hled cylinder connected wilh n gold-kaf system in a small 
upper ehcmbir Jim leaf remains ste uly when air ilom is 
driven into the lower ch ember, except for t slight natural 
leak which remains const int in spiti of much spraying 
When spnv his been introduced into the electroscope for 
h ilf a minute the fall of potential is observed for th it 
Unit , and from minute to minute until the leaf steadies 
to the natur il leik J he effect tcnnin ites in two or thru 
minutes in the case of water but in the rise of aietic 
aud, chloroform ether and the aliohols the ionisation 
c fleets do not disappear for ten to fifteen minutes, so that 
there are large inert 10ns, both positive md negdtivr, pre 
sent, some with a velocity of the order to- 6 cm sec in 
a field of 1 volt/cm Similar results hue f>een found bv 
\solnnnn for silt solution 

In most eases the positive ind negutvi 10ns are 
generated in nearly equal qumtilus, but with wati r thf 
negative ions are about 15 turns is numerous is t hr 
positive I be same ratio holds for ether of which the 
negative 1011s are more quickly removed tlnn the positive 
The most important point, however is that sm ill quantities 
of liquids can be examined by the help of these small 
spravers and definite results obtained for the substiners, if 
< ire is taken to avoid impurities 

The following is 1 pnliminirv statement of th*» results 
obtained 


Snb*»iam ei 

Nte me 

Positive 

Mercury 

0 

0 

I oluem 

0 tiJ 

0 02 

Sea-salt uid w ite r 

0 01 

0 QI5 

Hydrochloric aid and witer 

O 04 

0 04 

Pr ntane 

0 07 

0 03 

Phenetol 

0 oH 

0 08 

Benzine 

0 14 

008 

Ainmom 1 witer 

04 S 

030 

Tap water 

0 

0 fjo 

Distill* d water 

J 7 

1 0 

Ether 

3 7 

2 S 

Chlorofonn, pure 

2 3 

2 3 

Chloroform impure 

4 S 

4 4 

Acetic u id 

3 2 

3 2 

Methvl iodide 

3 0 

3 0 

Methvl ibohol 

30 

3 0 

Fthvl alcohol 

\ S 

t 4 

Vinyl alcohol 

4 3 

4 4 


The figuies are taken to an arbiti trv standard md air 
expressed in terms of the positive ionis itinn due to distilled 
water It mav be better ultimately to se le 1 1 rtlul ibohol 
is 1 stmdurcl of comparison, because lh< ionisation ekie to 
w lie r varies sharply when anv impurity is lntroilueed 

It is remarkable that volatile suhstanns like benzine 
pentane phenetol and toluene should gur rise to luib or 
no 10ms ition when sprayed, whilst cthei chloroform 
ibohol and aldehvdp should so profusely form both posi- 
tive and negative 10ns A S Evr 
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On the Extinct Emeu of the Small Islands off the 

South Coast of Australia and probably Tasmania 

Some of mv (olleagues in Australia, is T gather from 
‘ Notts ’ in N-uirf (vol lxxv pp 228, 467) have lately 
been it work on th* identifi* ation ot tin siinll emtu of 
che isl intis in Bass Strait ind Tasmani t now extinit 
Prof Bilclvvm Spencer, of Melbourm , having examimd 
the boot s of tin 1 mou which one* lived on King Island 
and found th* rn sm illpr than those of Dromatus ater of 
Kangaroo Islmd his felt justified in proposing a name 
for that bird, ind his tilled it D mtnor Colonel I egge, 
an old colonist h is ilso been working on the King Islind 
emeu ind propos'd fot it a name which, howivir Hi 
withdrew m 1 postscript to his pap* r irr favour of Prof 
Spencer’s one alrtadv published From mpmorv having 
sten a pur in his boyhood Colonel I * gge considers the 
fusmanun emeu i distinct small species 

Now I believe that thi qu< stion of the emeus of small 
si/e whn h about a 1 enturv igo vtt lived in Tasmani! and 
on the small islands off the south coast of Auslrabi i in 
only be settled by * careful comparison of their bones, 
and then and then only shill we know whelher on* or 
mort sppi irs livid on thosp islands 1 do not know of thf 
existence in museums of specimens i ither mounted skins 
or skeletons, of well authentunted I asmanian emeus but 
we possess two authentic skeletons md two mount* d spii 1- 
mens of D rontacus ater (beron) whuh in the hrst \< irs 
of last < enturv was ibundant on Kangaroo Island two 
of these four specimens in in Paris, one is in Floumi 
ind one in I iverpoot Mine is a ^keleron md is on* of 
the three brought ibve to France by Peron m 1803 from 
Pile Deeres (Kangaroo Island) (Nature vol hn p n»2 
Tins moi p 1) the I iverpool spetimrn is l think, not 
located it is undoubt* dlv P ater hut might h *il from 
King Is] mil or even from TasminM, it in iv be th* lost 
“ lesser rmea ” of the Bullock Museum, dispersfd in iSk> ! 

I may now add that last summer mv fraud Mr 
Mex *n*W Motion dim tor of the i asmanian Museum it 
Hobart s*nt me some bones of tile small emeu whuh In 
had collected on King fslmd in Bass Strait isking me 
to compare them with the corresponding hones of the 
skeleton of n nttr in this museum I did so at on* e, 
aided bv Prof b Regain a high authority on ornithic 
osteologv the result of our careful tompirison was that, 
barring som* slmht differemrs of purely individual value 
the remains of the thr*e specimens from King Island ex 
imined V'cri absolutely idtntical with the corresponding 
bones of Peron ’s specimen from Kangiroo Island I l here 
fore wrot* to Mr Morton (from whom T hive n* t heard 
stn**) thnt T had not the slightest doubt th it D ater 
(Peron) rnr* li\*d on King Island ind unless new fvidim* 
should show the contrary T am much inclined to f ivour 
th* hipolhrsis that the same diminutive emeu on* e lived 
in Tasmania Hfnry H Ok 1 lot 1 

R*>\ il /oologi* d Museum Tlor* nee* March 20 


Mean or Median 

Thf two ippli* itions of the median suggested in Mr 
Oalton’s litter (Naiurk, February 28) and his article 
t Mar* h 7) iosp*a tiv* ly, seem to im to be somewhat 

distinct 

In the * is* of \ jurv or tomnuttee voting is to 1 sum 
of monrv tc hr given there is no question of truth but 
onlv of • xpediem \ Tf m\ amount be piopostd an*l put 
to the \ote thr proposition will (by the ordinary wav of 
voting) be (It f* ited so long as (hat amount is above the 
median the prints* of \oting tends therefore to give 
an amount tint greater than th* median Mr G ilton s 
suggested proei dure is m this * me it se* ms to me 
quite < orrecl and a M\mg of tim* would be effert* d if 
the problem w*re roiiMiou h apprtMihpd from his st tnd- 
point 

The cas' of neriging 1 sera s of *stimitcs with th^ view 
of arriving at objeitiw truth ipp* us to be on a different 
footing If there is 1 tonsjdii ibP sprinkling of fools or 
knaves unongst the estim dors or of persons with a 
tendency to bius^-ax (liu buvets md sellers might bp in 
fudging the weight of cattle molding to th* suggestion 
of Mr Hooker — the qu* stion is to (hone of mi ins is 
one tint is difficult to msvwi Th* important question is 
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in fact, not the 11 probable error,” but t^ic probable bias 
for the whole frequency distribution mayi centre round an 
entirely erroneous value If, on the other hand, the 
observers are honest and unbiassed, the raoice of average 
turns on the form of the frequency lifltnbution , we 
require that averag* which is (1) least erroneous, as a 
rule, (2) least subject to fluctuations t> sampling — -two 
conditions which may very well conflict As regards (i), 
psychologists, following b* timer, sugges the geometric 
me m, \ believe, as the best But the distribution of 
guesses given by Mr Ualton does not qppear to follow 
the taw of the geometric mein, if it did, the median 
should b< less, not greater, than the arithmetic mean 
Further, so far as one can judg* , the 'geometric mean 
would give a value as much too low as th* median is too 
high Looking at the distributions in Prof Pearson’s 
memoir on errors of judgment (Phil Trans , 1902), there 
seems very little to choose between the mean, the median, 
and the mode , sometimes one is the best and sometimes 


another 

As regards (a), the probable error of the median hps 
been discussed on several occasions bv Prof Edgeworth 
( Phil Mag 188b 1887 <_ imb Phil Trans xiv , 1885) 

The value is <>074 jih*/n where h is the true 

ordtnat* of the frequency distribution at the median t e 
i 1 J 2* <r for the normal curve bor th* normal dtstnbu 
turn therefote, the probabl* error of Lhe imdian is greater 
th tn that of thp me in m the ratio >f 1 2S » approxi 



mutely bor a flatter topped curve with more *urlate 
tails the ratio of probable errors is greater than 1 25 1 

and accordingly for ill such distribution* the arithmetic 
m* an is the better form of average But for a curve with 
1 high central peak and long tails the probable error of 
the median may be less than that of the mean and it 
will be the more stable form of average As an illus- 
tration Prof Ldgewoith has taken the case of a dis- 
tribution compounded of two superposed normal curves 
with the same means and numbers of observations if the 
standard deviation of the on* is to that of the other in 
ratio greater than 2 236 1, the median has 1 lower prob 

able * rror than the mean lhe figure shows the critical 
distribution for which the probable errors of mean and 
medi in are the same 

In the absence of definite knowledge as to the frequency 
distribution of estimates in any specific, case, it docs not 
seem to me that *ny confident judgment as to choice of 
means <an be given G Udny Yulr 

March 2(> 


Golden Carp attacked by a Toad 

The following account of a toad attacking a golden *carp 
mav be of interest to some of your readers from it«* bearing 
on an annent belief that frogs and toads are at enmitv 
with *arp ind kill th* m bv destroving their eyes Izaak 
Walton in the “ Lompleat Angler*’ refers lo this belief, 
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and slates that frogs attack carp by “ sticking fast ’ to 
their heads Possibly naturalists, unknown to me, may have 
already thrown light on the origin of 1 lib which hitherto 
T have regarded as a fisherman s story of the conventional 
tvpe 

On March 2Q my son directed mv attention to a large 
golden carp (C aurutws) lying 111 shallow wilrr near th* 
edge of a jjond in my garde n with a frog or to id apparently 
resting on its head 1 he fish app< ared to be very sluggish 
and made no attempt to esc ape from a landing net with 
which it was easiK brought to shoie On examination it 
was found that the hi id of the fish was held tightly by 
i medium-smd common to id (Bufo wlgani) which had 
obtained a verv firm grasp by inserting its fore limbs as 
far as thf second or elbow joint into the sockets of the 
eves of the unfortun Up fish 1 he ghoulish looking toad 
Hv on the lop of the fish’s head firing its tul, mil with 
its hind legs hanging in front of the fish s mouth At 
first (he appearance of (he eves of the fish led me to think 
they had been ruptured but closer examination showed 
thev were mereh displaced and turned p irtullv round 
owing to the piessure exerted by the intrusion of the toad s 
limbs between th< eves and their sorkrts 

On carefully withdrawing the loads fore limbs which 
were inserted to the extent of about i inc li within the e\c 
cocki Is the eyes returned to (heir norm d position appnr 
enth uninjured, but during tliur displacement Ihc fish must 
hue been quite blind Mo effort of flu lish could hue rid 
itself of the load diet it had once oht un< c) the rem irk 
able firm gr mp which has been tlesc 1 ihc d end it appe irs 
very probable th at ihc fish would have died in u short 
tune How t he to id in the first instimc ohl med a hold 
in the dockets of the fish’s eves ippc irs very puzzling, but 
a probable re tsnn for its attempt to obtain j grasp, and 
for it holding on when v gr isp wa« obt one d miv perhaps 
be found in the unreasoning instinct which toads nppe ir lo 
possess at spawning lime of grasping somrtlnng fitmh 
with their fore limbs \ few w iu ago in tlir s imp pond 
referred to above I found 1 to id embriung i w iter logged 
puff-ball so firmly (hit it required considerable four to 
release the fungus from the amphibi in s gr esp 

Adrian J Brow \ 

Pirmmgh ini Tniwrsitv April 2 


The Atomic Weight of Nickel 

1 \ a recent number of \ Aai re (February 14, p 3(17) 
Dr Bnrkln gave reasons based on experiments in con 
nection with secondary Rontgen radiation for assigning 
to nickH a new atomic weight Dr Barkla studies the 
penetrating power of secondary Rontgen radiation shows 
that it depends on the atomic weight of the element and 
from the values found for nickel in comparison with those 
found for copper and iron, lie irgucs that nuke l appears 
to have the atomic weight of hi } inste \<\ of the usmllv 
aerated value of 48 7 

Prof McClelland (Trans Rov Dull Sor vol ix 

part i , iqcis) showed that the hitensit> of secondarv 
0 radiation from different elements for the' same exnting 
prlmaty 0 ravs depend d on the atomic weighl and that 
a small difference in uonriK weight could he detected in 
this \tfay According to Dr Barkla nickel has an mount 
weight somewhat greater lhan cobalt, instead of the value 
slightly ltfse, given In chemists If this were so the 
irit«nsitv of the secondarv 0 radiation from nickel should 
exceed that from cobalt 

t have recently n pen ted the observations of Prof 
McClelland, using a vei\ sensitive apparatus Cobalt and 
nickel gave praetirallv the same secondarv radiation if 
there anv difference that given hy cobalt is slightH the 
greater The values found for these elements compared 
with those obtained for copper and iron correspond with 
their relative positions in the t ihlr of atomic weights 
These results obtained with secondary 3 radiation do not, 
therefore, p^mt the conclusion suggested by Dr Rarkli 
and are m good agreement with the chemical deterrmn 
ation of the atomic weight c e nickel 

T F IIackett 

University College, Dublin 
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Light Seme Organs in Xerophilous Stems 

In vkw of the ncent work of H iberlandt on the light 
M nse organs of b evts it nwy be of intercut to record 
i In discovery of simiDr organs in xerophilous stems 
C ert un of thf epidermal cells of the young stems of the 
Fphidrc c have on their external wall conical structures 
of the niture of pipillr the con of the p ipilla being 
mucilaginous i hex structure acts as a collecting lens- 
focussing the incident rays of light, and a definite area 
of the cytoplasm of the back wall of the rell is thereby 
dlumin itorl fig i, which is a photomicrograph taken 



lie i r pfu ih i hhistHta showing l iftht Spots, 


in diffuse light of a mount* d pripuilinn ol cpidrnms^ 
shows the ippe ir mcc of these light spots ns seen under 
i/ 1 > objective 

Of anv object held in the pith of the incident rus an 
image is formed hy c ich of these light s( use oi gins 

Tig 2 is a similar pirpiraimn to Fig l, but shows u> 
• ic h light spot the un ige of i hand held at i distance of 
ibout 2 feet in front of the microscope 
In the xerophilous fpludn c where the issimilatory 
work is pei formed In thf stems and m correlation with 



Fie. ° — E p! e it t 4//js\ttm shLUing image of hand in rath 1 iglit Spot 

which the histologic tf chiraeter of the cortex is nurkedlv 
similar lo that found in the mcsophvll of a 1< af the 
existence of such structures as these light sc use organs so 
ch irarterudH of le ives is not by any means unexpected 
An examination of other stems is in progress 

R 1 D CrRUfAM 

Botanical Department, Fmversitv M Andrews 
March 2fj 
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rill LI\1\G UkLWITSCIlIl 

I N the (oursf 0/ a bot mu d expedition 1 in Ehunara- 
Itind fiom V\ dhsh Bav to Windhuk I spent some 
da\s in hnu ir\ and February in the littoral desert 
(the iNariub), where in several localities \\ olwitschia 



Flu 1 — Welwiisuhta Male Plant 

is abundant Speaking generally, the coins seen this 
w 11 on 1 muarv 22 and on.latei dates were considtr- 
tbly more idvanctd linn those ( \ imm< d on Janu ir) 
1 njeq Hit plants ire flowering quite as profuse l> 
ts Him umc th/ce \eirs tgo, md, excepting a 
iiiiinbi r of imnnturt specimens, f< w 
\\a re w 1 thou t cones 

hig 1 shows 1 in ih pi int the lcucs 
of w hit h ire lorn into hro id bands 
B unes might lit !e>rgive n for repustnl 
1114 1 pi ml not vtr> different from this 
b\ tin pie fun reproduced in Hooker’s 
monngi iph (Plate i, Fig 2) I In 
tt armg of the leaves into n irrow strips 
which on flit whole seems to be mou 
din uteristic is I tlunk, less common 
in ilu 1 istc rn p irt of the Damaraland 
are 1 than in tht w< st The inllor 
t set mis (1 rg *) compound (hthasit 
with dccussitin^ brindits, oecasionallv 
reduced to sohUrv sessile cone 1 — are 
inserted in pus on the outer ridge of 
the stem jusi within the leaf bast 
The inline m the ixil of the leif re- 
mains It Mile for 1 number of >ears 
J he lower flowers of most of the cones 
seen m the plmtogriph vre ope 11 and 
their tilth* rs ue e \s< Med 

The fem ili plmt shown in big 3 
bears an uniisu c 11 v 1 irgc etop of cones 
This is also m r istern plant, and the 
leaf-segmenls ue ft w md hro id The 
bracts are deep, dull red in colour, 
except for a narrow mu gin of dark 
brown which extends fur 1 short distune onl> 
0iT either side of the api \ The general effect is 
to mark out the four ingle-, of the eonc bv 
longitudinal dark bcands, which are separated 
hi broader red bands along which the bracts over- 

l In part assisted by a Rrani from tie Rnmh Ass<* union 
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tip In Fitch’s picture (Hooker, Plate vu , Fig* t) 

| the angles of the cone are not sufficiently dark, and 
the colour of the remainder is too bright The lower 
| ovules appear to be pollinated A drop of an intensely 
sweet viscous fluid was found on the summit of the 
l projecting inicropvlo of each of the upper ovules 
during the da> It was not observed 
cMrlter than 9 am, but was common 
at 9 30 a m It remained there until 
ifter 3 |> m , but disappeared before 
sunset Its formation was not due to 
1 general increase in the turgidity of 
the plant, for it appeared before mid- 
du\ on inflorescences cut off in tht 
carlv morning Similar drops were 
setn under like conditions on all cones 
of corresponding st/e md colour 

1 huvjL elsewhere stated that the 
hemmteron Odontopus o xpunctulatus 
which in Damaraland is always found 
on the inflorescence^ during the hotter 
part of th< da> , is not a pollm iting 
agent, md have inferred, tontrarv to 
the opinion of Sthm/ tint the relation 
between the insect and the pi ent is om 
of parasitism oniv This state iwnt 
founded as it w is upon too hast\ 
obseivitlon, is incorrect Fourteen 
specimens captured in ditlcre nt places, 
some from male and otheis from female 
plants ind e xannned microscopic illy 
were found in even r 1st to bear pollen 
The grams adhere' sttiglv 01 in misses 
to the smooth surface of the ehdomr n 
or ue i lught up among the* short 
hors on the limbs I have observed that as 
the insect w ilks over Ihe cone the abdomen is 
touched bv the t xsei ted mthers m the one r im 
md bv the fluid-tipped mieropvle in the othei 
There cm therefore be no doubt th it Odontopus is 



InRorciceocw of W elwitiohia 


m important pollen-earner, though 1 believe, not 
the oitlv one The cones are also visited by a fl\ 
whuh is sometimes present in considerable numbers, 
and also b\ at least two species of Hymenoptera 
I n these cast s the sweet fluid on the top of the 
mieropvle is probably a source of attraction, bift it 



April 4, 1907] 


NATURE 


5 37 


is less likely that it exercises a similar influence on of the very scant) and infrequent supply at the sur- 
the visits of Odontopus It may be suggested that f ice In nature the conditions which would induce 
pollination was onpe rtiainlv effected bv insects in germination, and at the same tune enable the root 
search of nectar, and that the relations which now to penetrate the surfne layers to a sufficient depth 
exist between the plant and Odontopus have been must very tarely 01 cur, and it is not surprising that 
more recently established This is the more probable, voting seedlings ha\o been st irrhed for in vim 
since this insect is so widely distributed in regions ; lhis apparent failute of natural reproduction by seed 
where VVelwitschia does not occur Possiblv the in recent years, when considered in relation to the 
coloration of the bracts at the time of pollination is Urge number of plants found within a comparatively 
also connected with the process Certain it is that small area and their obviously slow growth suggests 
before the mu ropy lex ippear above the bricts the that the life conditions now prevailing in this 
latter are green and the red colour appears about I Wchvitschi i area are more severe thin formerly 
the time of pollination further, then is no trace There is other evidence also pointing to the same 
of a red colour in the many old specimens of seeding conclusion Vegetative reproduction being entirely 
cones that I have examined but I have not been able wanting, it is difficult to escape the conviction that, 
to make sure that the colour disappears while thc_ with the continuant e of existing climatic conditions 
cone is still attached to the plant, though I believe the species, heie, at least, is approaching extinction 
tins to be the cise 1 If this is so the occurienre of T am very deeply indebted to His Excellency Heri 
vellow seeding cones in Hcrtrolmd specimens (as dc- win I indequist, Imperial Governor of German South- 
scribed by r Pechuc 1 -Loyi he) is at once explained 1 West Yfric j, and lo Herr Rcgierungsrath Dr 
The native in this picture (Tig 3) is a Horcro Ihc Hmlriegei \cling Governor, through whose kind- 
shrubs in the middle distune no S itloc mlon sp ness cwrv assistance which the Government could 

possibly giv < me m the study of 
\\ ( Ivv itschia md in a subsequent 
jouriu \ furllu r inland w as most 
generously alfordcd 

II IT \\ Piwrson 

IIIF ART Ob FMBILMIKG IN 

\\ r ( IbNl EG\PT 1 

P ROh El LI Ol SMITH his 
tpphtd to the study of mummih- 
c ition the accui itc md thorough 
m< tliod-. of observation which have won 
for him 1 foremost pi ice imong the 
voungei generation of anatomists, th* 
result being an authoritUivc memoir 
which will serve both the expert and 
the uninitiated as \n excellent introduc 
turn to tin trl md sigmlic mce ol 
c mbalming as practised in ancient 
Egypt As piofcssor of untomy m the 
mtdn.il school at Cairo he has free 
nccss to tin nntcrnl necessary for a 
lirsl-h md study of the subject So 
will h is ht pnttd his evidence together 
* * k 1 tint one oht mis on n idtng it a very 

complete picture of tin ictu d pioeess 
*‘ M 1 Wdwit chid bdmnio Plant emplovt d bv the embalm* rs during the 

twenty-fit st dvn tsty l he memoir is 



Through the kindness of Mr lx Dm ter whose 
name is well known in connection with the botany 
of DamaraUnd, I was able to ex mime a bed of 
seedlings in the nuiserv of the forest department at 
Okahandya Ihc seeds were sown in July list in \ 
deep, wtll-diamed sandv soil and germinitcd in 
about two weeks V specimen whuh I was allowed 1 
to take up on he bru try 7 had m exceedingly slender 
tcap-root with a few short br inches, the mam root 
(the tip was left in the ground) measured 20 5 cm , 
below the feeder, the oldest branch being 1 1 cm* 
below the same level The fairly stout hypocntvT was I 
2 cm long, the foil ige leives 45 cm , the coty- 
ledons were dry and shrivelled, and the lateral cones 
lepresented by small, vertii dlv pi iced green hmtlle 
The compaiativcly rapid elongation of the root, 
altogether out of proportion, on the one hand, to its 
own growth in thickness, and on the other to the 
increase in size of ihc aerial parts points to the 
existence of a supreme necessity that the absorbing 
root should reach an underground source of water 
and as soon as possible midei the plant independent 
1 <i/ FichWr, in Engler and Prantl ( Pflara-nfamilien, 11 r p 12* 
(footnote) 
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based on a study of forty -four mummies of priests 
md priestesses of Ammon, belonging to that dynasty 
Although the chief object of the mihoi was to 
unr ivel the dctuls of the < mb timer’s art, he care- 
fully collected all evidence which might throw light 
on the significance of a custom which was practised 
for i period of it least two thousand years in Egypt— 
from the seventeenth dyn istv until about boo \d 
D uring the twenty -hist dynasty emb ilmmg culmm- 
ited in an daborilt n c hnique which aimed at pie- 
scrving the integrity of the skin and restoimg the 
hung form to the body In explination of the ol 1 
| horation of technique during this period, Elliot Smith 
brings foiw ird i suggestion of Dr Reisner (in chaigf 
! of the Heirst Egyptological Expedition of ihe tmi- 
versitv of C 1I1 forma) namely, th U the proctduie had 
I as its object a life-like presery ition of the body s 1 
j th it it might setve as an ibode for tlu Aa 01 
“double ” m place of the statue which w is usualh 
I placed in the tomb along with tin dL id bodv to 

1 “ A Contribution to the Study of yfuminificniion m Fg\ pt Bj Pro 
C Elliot Smith Pp 53+pIatr* M tin 10 re* prC er ids i 1 Institut V nyptwn 
ct publics wus lea auspices de S A Abbisll Wn-dive d Eg>i>te, Iomcv 
Fslm^ t (Cairo 1506 ) 
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mswtr thi-. puiposc Whitcvor the object nut have 
been ihm t m bt no doubt ts to the tedious and 
cotnplu Utd n iturt of the means eniploved 

Btfore tht I wen tv -first d^na^ty, the process of em- 
bilming resulod in a nnimmv which was sunplv a 
shthton wrapped in a urinklfd covering of shrive lh d 
skin In tins dvmstv, or \( flu dost of t lie l\wn* 
tilth the prortss of pat king or “ stuffing ” \\ is mtro- 
duud to ivoid tlie shriv tiling of tht fit sh tnd distor 
turn of tin bnd\ which in irred the work of the <»ldf r 
i mb With is The mort 1! flesh w is rtpliud l)\ sub- 
cutaneous p u kings ot dur iblt mattriil such as mud 
smd linn ind s jwdusl, w ith ou i^ion dl\ in iddihon 
of ironulit veget ibk subslamts such is onion The 
t\is of tht great Ramests I\ wtrr ri_ pi iced b\ 
onions \fur the t\\cnt\-hrst d\ n istv the irt of mi. 
b timing declined Subrulmtous puking w is diston- 
tmued, the surf ice foim of tht bodv bong restored 
h\ sw ithing thr limbs md bodv b\ an irtislu ipph- 
t ilum of bmdagts kittr still ill distoition was 
hidden b\ t frt < ipplu ition of pitch and bandage to 
thi shrunken trunk and limbs 

In tin toursc of his investigations Elliot Smith 
was iblt to \irif\ ctrtnn stitoimnN nndf b\ Hi ro 
dotus md bv Diodorus Sn ulus corn t rmng tin methods 
of cmhilming tmpkved bv tin miunt 1 gvpti ms 
Ilrrodotus descubts the tMrirtion of tin bt un 
through i sm ill opening made on tin inof of iht 
nasal nvii\ a procedure which Giron I11 II tharirttr- 
lscd is nmising and lmprutu ibli It w is fo md 
th it all the mummies hi longing to the seventeenth 
and liter d\ n istn s show id Hi ir < vide nre of th^ 

truth of tin muent description , ( irlv in list icn- 

turv, 1 [ Pettigrew 1 Iso vcrilud it In the 

writings of Pi Uigri w and in Rrugsc h s tr msl ition 

of the Rhmd Pipvn, the author of the memoir found 
much that issisted him in 1 e-constructmg tin di t ills 
of the process used h\ the embilmeis Biotdlv 
spriking, then wire thrie si igrs fj) tin viscera 
were removed from the bodv through 1 wound in the 
left flank the ho irt hi mg inv iri ihl\ I* ft in the 
trunk, (2) tht bodv w is thin pined in brim for a 
period of thu tv or forlv d ivs iht \jsio 1 were pre- 
served m 1 similtr intdium within the four inopic 
I irs '* c uli of which w ts dcdicitrd to 0111 of the four 
children of Horns, (j) vfter remtiv d from the salt 
bath thf bodv now much sbiunken w is [inked 
from tin u r -m ge incut of thi picking- I Unit Smith 
found it possible to till the exvct in i incr md order 
in whuh this hid Ken accompli sin d , n is unncces- 
s tr\ hm to mention Mu dttnls, but out m iv safclv 
st itc thu the si annent tmbalmi rs must have hid 1 
\fr\ consider iblt knowledge of the matotnv of the 
human bodv 

1 he proicss of picking was finished b\ returning 
the contents of the four canopu j irs to the bodv 
nvitv the \ were irr mged in four pai kage s and were 
usuillv n pi in d within the cavity m 1 certain de- 
finite order In each parkage it was the custom to 
enclose the 1m tgc of one of the four children of Ilorus 
— ‘ funcruv genu'’ is the\ arc named in this 
memoir 

The following state mint of Pettigrew is quoted in 
this connection 

“To Amset were dedu Ued the stomach and large 
intestines, to Hapi the small intestines, to Smautf 
(fuam^utef) the lungs and heart, and to Kcbhsnuf 
the liver and gall bladder ” 

On this Prof riliot Smith makes the following 
commentary — 

“ The examination of a still Ivrger series of mum 
mifsof this pen od (twenty-first d\ nasty) has convinced 
me that, in spite of frequent irregularities, a definite 
issociation was intended — but th< guardianship of the 
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various Genu is by no means identical with that sug- 
gested b> Pettigrew Thus the human Amset Is 
usually found wrapped up in the Uver instead of the 
stom ich and large intestines, the npo-headed Hapt is 
usually associited with the left lung rather than the 
sm ill intestines, the Jackal Tuamdutef With the 
stom ich md the hawk-headed kebhsnuf in 

the parcel of intestines M 

There art m mv other |*>ints in this memoir which 
art deserving of notice but enough has been said to 
show its value as a re d contribution to our know- 
ledge of the ancient Egyptians 


4 s7 AY>A OMICAL RFFRAi TION 
\\J HEN a riv of light pisses through a medium 
** of uniform density the path described is a 
str ught line Should this rvy meet obliquely another 
imdium of different dt nsitv it is bint or refracted 
Jf the second medium is more dense than the first, 
(lun the rav as it enters the second medium is re- 
frickd tow uds th< norm il or that line at right * 
mglis to the tangi nti il plane at the point where the 
1 iv enters the second medium 

In the else of astronomical re fi action, the light, 
sav , from a stai pisses thiough space and then 
pintliales the e mb s itmosphcre a medium which 
is m ill p irts denser thin the spice between the star 
md thf upper limit of thf tarthk itmosphcre By 
thi lime the rav rc idles the observer it will there- 
fore be considerably bent towards the normal If 
our ilmospheic wur homogeneous, that is if it were 
of equal dt nsitv throughout, the stir's light wouM 
pass in 1 str oglu line from the point when it first 
penetrated it to the observer’s i)e We know, how- 
(Vtr, that our umosphen is fir from being of 
uniform density and one h is not to climb a moun* 
tun or asand in 1 balloon very high before this fact 
is m ide pi nn 

Ip to 1 fiw >ears ago little was known with 
nitiintv about the phvMcai conditions of the upper 
atmosphere, except thw broid idea that the air De- 
cline kss dense the gre Uer the distance from the 
c irth s surf ict and that at the same time the 
ti mp< 1 iturc it idmgs were lower and lower 

This bunted knowledge of our ltmoxpherjc con- 
ditions rendered it necessity' to make some assump- 
tions is to tht 1 iw of dttreisc of density This was 
imperative because it w is of vitd importance to 
astioiiomeis ind maimers to know how much the 
1 in of light from a celestial object had been bent 
aftci it hid penetrated our unal envelope In fact, 
wlnt w is requirtd w is the difference between the 
1 p p i 1 c v 1 1 and actual direction of the heavenl} body 
in the skv 

4 he tssumplion fin ill v made was that the atmo^ 
sphere consisted of 1 series of concentric spherical 
ktycis the common centre of which was the centre of 
the cirth Each la\er was considered of uniform 
dr nsitv md these densities or temperatures and re- 
frictivc powers dl decreased as the surfacp of the 
earth w vs left behind, the amount of decrease varying 
in a prescribed wav and agreeing in the main with 
the actuil, but few, observations made in balloons 
tnd on mountain tops On this assumption, then, the 
ray which entered our atmosphere was always meet- 
ing with denser and warmer layers of air, and 
gridually becoming more and more bent as each con- 
secutive layer was passed through 

During the course of the last few years very rapid 
strides h tve been m ide in inve stigating the upper air 
b\ means of manned and unmanned balloons and 
kite-* ca-rying meteorological instruments, and eleva- 
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lions have been reached which formerly were 
impossible to attain 1 he cltta collet ted at vinous 
heights above tfte earth’s surface have now, there fort , 
becumt considerable, and our knowledge of the dis- 
tribution of atmospheric tempuature his in this u ly 
been greatly advanced Thus it is known that the 
temper Mure docs not gradually decrc w as gre iter 
elevations arc reuhed at the rite th it w is previoush 
assumed In f ict numerous records from auto- 
matic instruments have shown that at some heights 
quite consider tble rises in tempt riture, extending 
through large depths of atmosphere, h ive b< t n noted 
these inversions being far more common thin wa 
at first contemplated 

With this condiiion of tilings so proimncnth 
brought out it is At once obvious that some itlention 
should be paid to i possible revision of the issump 
lion on winch the theory of istrononuc il refr ic lion 
is besed, hec iuse the pith of a ra\ of light tiavei^ing 
such \ ariouslv he ilcd li>ers may not hi the sum 
as that computed on the old h)pothesis 

Fortunttcly this qut stion is now receiving some 
attention, md tins is shown In a recent pichminitv 
p iptr by Piof H van do S mde Biklui\/cn 

cntitlid 41 On tlu Astronomic tl Rcfrulions Coi re- 
sponding to i Distribution of the Trmprt itur< 
derived fiom R illoon \m ( nts ” which ippt ired in 
the honwklijkc limit wit 'an H i ft n v< hapfu n it 
Xwshrdam (j mu in 20) 

In this lnveslig ition Piof Riklmvzen his 
employed obscrv itinns m id( on 182 different d iv s 
of winch fifty -eight were mid* with umloudid md 
124 with clouded sky Tin isctnls y\ue made from 
Halde (in Denmark), R» rhn Puis Strasshutg, md 
Vienna, so th it the v Mm s which he gives for 
tempf r iture s at huglds from o kilometre to 16 kilo 
metres apply to tlu mean of the trea enclosed In 
those stations I he viluts foi tlu nu ms ihovc 
*3 kilometres arc is he slates not very cert 1111 hut 
the obseivations indie ite that the temperature at 
these hrights decreases slowly 

As this tabic is of considerable intuest a portion 
of it m ty he given here — 


Tempt uilurcs y crn1n*nu1t) at Ju tights from 0-1O f ilo 
finin'; for that ~otathcr 
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The result of this pichnunuy line stig ition shows 
that when the rt fi ictions for zenith distances greatu 
than 85° have been determined, the vilucs for these 
done are given in the piper the v dues dcviitc 
perceptibly from those deduced from Ivory's throry 
Even if great weight be not put on this result l he 
inquiry is one whuh should undoubtedly be t ike n 
up again when more data tie forthcoming l he 
astronomer of to-day is perhaps inclined to look upon 
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the icsults of tlu compulation of refrution by 
methods at present in use as strictly torrtet, but 
evidently du< rtg trd must now be paid to new data 
rendered ivail ibU by itmospluuc soundings The 
subject of Piof Rikhm/ons inquiry is thticforc of 
considc 1 ihlc importune md future research in this 
direction wifi be followed with interest 

AO/F S 

Is tiic issue of ihi h\ a* Sim w/i/ujMi foe \1 in h jO arc* 
rt 1 punted portions of the fumnl or ition dcliwrcd bv M 
Bri ind the Minister of Pcihhc Tnstriuhon it the national 
funer il of VI and Mme hirthelot it I In P million qh 

M irih 25 M Bri ind spi ikmg ot Rrrihdot said “ I he 
itlusli ions in ui of si min (he gr* it Freni Inn m for whom 
we niouin w is mu of ihosi i olossal mrn who iri in 
lionom to e\er> countiv ind every igi lh thought it the 
duty of (very iirucn to mleiLsr lumsrlf in tin affurs of 
his city, ami that is win Ins 1 1 f< vv is so multiplex wh} 
his activities wen tsercisul m such v inous directions 
Prob 1 1)1 v he would line piefmrrd to give ill Ins time to 
Ins 1 ibor itoi y and his fivounk siudns i ui 1 when the 
public ink n si t dli d him, wlnn n looki d to him to pi up 
I lls stunii it du si rv u ( ol tin union d di femes of nine i- 
turn ol gi n< r d polilits Mmillm lb i (helot did his dutv 
smiplv md we li ivi thus to i r If hi m to d iv it du sum 
1 1 1 i if the mm of si t< m i tin plnlosojihf i tlu idmator 

ihi poll lit i in ind l hamu.lt hotnnu low ird du i lost 
of his oration M Hmnd run ukrd tint Ik h id been 
i dlid hy Ins position to du piiniul md foinndable 
honour of rendering hom igt in the n mu of tlu < overn 
mint, to the mm of genius foi whom univiisil science 
is in mourning* hr dun procirdfd to gm i touching 
r ulujgy of Birdulol is i pnvaU inclivulud I In discourse 
serves adnurablv to show the )i igh istiim in whuh the 

1 rent li people and rulers hold tluir gr« it nun of si u nee 

1 )r Nansfx will give a p ipri on 4 Pol ir Pioblenis 
it the Roval (uogrtphu d Society on Mondiv \pril 2Q 
on M iv 13 t p ipe r on 4 Vn I \|vdition ftom l hi Niger 

to the \d( ” will lx ri id b\ 1 lent howl \b \ inch r 

Ar the mrnt innu d muting of tin Rov il Irish 
Vi idemv Prof F \ J u li ton w is child! piisubnt for 
tin session 1007-S and the following win r lee ted honorary 
numbers in tin section of science — Profs R imon Y 
( tj il Midi id \\ Ostw dd 1 1 ip/ig F A PicLermg 
( imbiidge (Miss ) L S \ md II Pome it e Purs 

A Keiuk in» ss igt Irom ( oust intmopb reports rh it 
lonsiderabh d mi ige li is bun done to prop* rt\ it tilths 
l>\ violent eirthquike shocks on Match 2g 

0\ Tuisdiy \piil <>, Piof (» H hi \ in F R S wilt 
begin 1 course of iwo Id tuns it the Rov d Institution 
on Wings ind \110pl1tns on lhursdav April 11 

Prof J 1 \ Mtirs F R S will commence a roursr of 
iwo lectures on I he Birth md Mhmtus of Civstals 
md on Siluriliv \pul 13 Prof Sih inns P Thompson 
I K S will begin i (ouise of three lei lures on Studu 
m Magiuiism (1 hr lvndall lcctuics) Pin T rid i\ even- 
ing dtsioursi on \pril 12 will b( dilivind In Piof \ H 

( hurt h IRS the subject being Chim n ition of 

Historic Buildings md luscoes md on \pril m bv 
Prof < S Shernngton F R S on \irv< as 1 Mister 

of Musi le 

Mr Amiri u Cvrnpcu his umiul i lug p ert y of 
giu sis fiom r iigl ind to atti ml llu d*du Limn of du new 
building of the < irnegie Institute a Pitisliuig Ponnsyl 



540 


NATURE 


[Aim 4t *907 ^ 

s i 

vanla A large contingent of the parti left I Iverpool on power Clement, work* directly on two Mteei *creWa, 
Wednesday last for New York bv t!»e White Star steamer • i 5 feet m diametrr. placed at each side of the tar, Th« 
Baltic, among them being Sir Robert Balt, Provost and proper speed of this airship Is sixteen to eighteen St a tuft 
Mrs MacBcth, Prof Rhys, Principal of Jesus College, miles per hour, and the fuel carried gives 150 hour* oi 
Oxford, Mr and Mrs John Robertson, and Or John motoring at full speed, radius of actum, more than 2 ay 
Ross miles, pr nearly double the distance from Spitsbergen tc 

The death is announced of Prof J k Rees, formerly and back again All the mechanical part is being 

prof.ssor of astronomy in Columbia University, New York thoroughly tested by week* of running, and at Spitsberger 
Prof Rees was for two years president of the New York lna,s ^ ""W*® ln the alr of *•» Completed ihtp befon 
\r idemv of Sciences, and for fourteen years secretary of "tempting the voyage to the Pole It is Intended to read 
the American Meteorological Soc.ety H,s principal observ- the ‘ )K P edlt '° n base at Spitsbergen the first week in June 
alional research was a study of the variation of terrestrial *° , hav< ,ml ’‘ of the alrsh, P ln J ul >- “*■ t0 stwt for «*“ 
latitudes and the aberration of light made in cooperation 1 ulp m thp kttcr P art of that month * or m flr,t hal 
with the Roval Observatorv Naples This work ay as ° u ^ us * 

continued from 1893 to iqoo, and was the first applualion A corrfspondent sends us from I eai, Russia* tome 
o f the method of simultaneous observations at two stations mt* testing particulars concerning the life rffid work of 1 Dr 
situated on the same parallel of lalitude, but separated Jakob Hurt, the * 4 keeper oj Fsthnnlan folklore,” who 
widely in longitude It was during Rees’s professot ship died on December 31 1906 (old style), to the great grief of 

th it Columbia Lmversitv undertook the publication of all Esthonians Dr Hurt was born on Jutv 10 (old style) 
Rutherford’s series of stir photographs He also estab- 1839 at Wdru-maal (Werro distnet), P 61 wa parish In 
fished the Columbia summer school of geodesy and early 185(H)* he studied theology in the University of Tartu 
recognised that practical field work in this subject is nn (now Jurj<w), and ufter some year* as Itfft'turer in the 
indispens ible tdjunct in the training of civil englm er«y gymnasium of that town was elected pa*to^to the parish 

Among the scientific subjects for wh th prizes ire offered chureh of Otepaa, where he remained from 1873-80 As 
bv the Reale Istituto Lombardo we note the follow ,he ^ sthun,an population in St Petersburg grew. Dr Hurt 
ing —for the Oagnola prize, Apnt, 1907 on the discovery * us c dled to minister in their native tongue in the Church 
of radio-activity and its infiuente on modern physical C ’ t John where the Esthoman congregation numbers 
and chemical theories, for 1908 on the present state of now about *0 000 souls He remained there from 1880 
metallography in relation to the physical properties of , ?° I !,terai 7 was so great that he sacrificed 

motals particular^ Iron and steel, a general summary bl * P^tmagc und devoted all his time to the native liter* 
including some original results for the 1 ossati prize tun? In hlS earl y } ears he became keenly Interested ip 
for 1907, on (hr so-cdled nuclei of origin and termination tbl * subject, and listened to old folks’ chants and legends 
of the cfannl nerves, for the Kiamer prize for 1907, u ^b.ith hr recorded and published under the title of 44 Van i 
discussion with certain practical applications of Guglicl- Kannel ” — (he Ojd Harp these songs awakened a strong 
mini’s hydraulic theories, for the Secco ( omnenb prize for * ee bng among the people, and a colhctmn began in 188H 
1907, a discovery relating to the virus of rabies, for 191 1, whuh h now represented bv 160 volumes of MSS Only 
on the physiological iction of high-frequency currents As two volumes have appeared and 1 third is In print 
in previous years, other prizes ire offered for hterarv and ‘ Setuheste Liulud,” or^ the songs of Setukesed Th« 
commercial subjects and for subjects which are the w hole national collection of Esthoman folk-lore now include 
same every year hor the present year the prize awards ho 000 records of upcrstition 52,000 proverbs 45,000 folk 

of the Reale Istituto Lombardo Include a Cagnol i prize songs, 40,000 enigmas, and to 000 folk-tales The deatl 

of too / and medal of v due 20 1 to Dr Augusto Moschim * folklorist who could accumulate such a vast amount 

of Pavia for his essay on the pathologv of the supra- of material U a loss, not to the Tsthomans alone, but alsr 
reml capsules, a prize of 80/ to Dr Guido Sala of to the world at large The bsthomans were almost a dea< 
Pavia 9nd nw-vrds of 20/ to Prof Domenico I o Mon cco nation whin Dr h R Kreutzwald (1803-1883) publishec 
and Li PihN, of Rome, for issuvs on the an iUnm of the his “ Kalewipoeg ’ —the Esthoman Homer’s M Iliad 
visual centns of higher vertebrates uncht the hossatl which brought them to notne The number of Esthoman 1 
foundation ind Kroner prizes of Hoi eich to Ernesto ls about one million The limit of the Esthoman language 

Camlh, of Naples and Mario Buroni of Milan for extends from Reval (Iallinn) so far south as Walk it 

essavs on tl\e resistance of structures in ament Livonm There are mahv settlements of Eftthomans ii 

A Rfutfr message states that Mr Walter Wellman Fur °P ojn Russia Caucasia, Siberia, tnd in the Unjjgi 

will again 'mntipt to reach the North Pole bv airship Canada, and other parts of the world It wrinK 

during the comirtg summer The expedition steamer ^ lo<,s to thp worId lf tl,<! VaIuab le material colleCtei 

tnthjof, which is now at 1 rondhjem is to be readv tb bv Dr Hurt ,(i not P r ^ eried for future P«bUcation, am 
leave Trornso with the expedition on board for Sp,w- Pvm pffort ^ hou,d ^ made t0 6ecur ^ thls result Th 
bergen, 011 June 1 The pnrty will consist of about thirty- rngI,$h F ° lk ,0re Souety wou!d P robabl y In thi 

five men, and will pim.cd at once to the expedition base m UtPr ’ an<1 otheT socict,es m, 6 ht als0 do »o»»ething lh 

at Dane’s Island wt ihhshed last year, wuen three men SJcnfir ' of the roftnhort would be a misfortune to sciatic 

are now living The balloon part of the airship Atmrtea ds as to the Esthonian nation 

has bwn rebuilt in the ateliers of M Mallet, Pans The Somf observations which help to explain the frequen 
airships 183 feet in length uith a greatest dmmdter of occurrence of anhvdrite in beds of gvpsum have been mlkd 
53 feet* Its volume 2^5 000 cubic feet, and when bv Mr I ouls C Kemp and are described In a note receive 
inflated the lifting force will be 19500 lb The car itself from his father, Mr W, l Kemp Mr Kemp find* th* 

is X15 feet In tori^th, of stt^l tubing rcmarkubly light anhydrite is readily formed frpm gypsum in solution in 

and strong The backbone of this car is \ steel reseryoir steam boiler working at bo lb pressure per square ifjtf 
of equal length to contain 1300 gallons (n 8 oo lb ) of petrol Having occasion to examine some of the boiler sludge, T^c< 

for the motors The principal Ynotor, a tx> to 70 horse- dpi rated from the mine yyatcr which had been used i 

NO 1953, VOL 75] 


NATURE 


4, 1907] 


541 


the bollir, he found the sludge to be almost pure anhydrite 
m Brte crystal,, and vva* confirmed In his observation by 
Pr Gerald T Moody, to whom part of the sample was 
*ent, r 


A«b there any instances of church bells having been 
cracked by sound waves produced in air by explosions or 
heavy firing? A note in the West Sutsex Gazette of 
March aS suggests that this happened recently in the 
village of Appledram, Sussex Three volleys were fired by 
a naval party of twenty-four men over the grave of a sea- 
man buried in the churchyard On the evening of (he 
Same day one of (he church bells, nearly six hundred 
vears old was found to be cracked The firing party was 
only about n doaen vards from the belfry, and it is believed 
that the vibrahdwyrftsed' b\ the three intense sound waves 
*f rapid succession cracked the bell It is well known 
that explosions and heavv firing have often broken 
windows but we do not remember am case of a bell 
be.ng damaged ,n th,s way No windows were broken in 
the Appledram church, so apparently the effect was not 
due sirnplv to compression waves ft would he interesting 
to know whKther there are other cases of hells having 
been cracked In the wav that glass globes are said ,0 have 
been broken when set m violent vibration bv sound waves 

° N ,!? n V rV 8 Pr ° f W '"« 1 Moore, chief of the 
US weather Bureau, was asked by a committee on 
agriculture of the House of Representatives at Washing- 
ton certain questions in regard to rainfall and change of 
climate in the United States The actual questions and 
answers have been reprinted In pamphlet form and the 
Information given bv Prof Moore is to the effect that 

„. e .. C has ln n0 w °y changed during recent vears 

With regard to the rainfall in Kansas Nebraska, and other 
states, a fable giving the me ,n s for thirty vears ,n 
periods of ten years, eletrly shows that the aggrecne 
amounts have neither increased nor diminished to any 
extent worthy of consideration The first and last ten 
vears were periods of fairly abundant rainfall, while ,n the 
middle ten vears there was a deficiency During the last 
there has certainly been an excess of rainfall ,n 
some districts, but Prof Moore pointed out that as long 
a period of drought may be looked for later on This 
very natural and valuable opinion appears to have given 
° Re "? c? f° m f ,l(,ws P d P" s 10 Kansas as being injurious 
* , a 5 '- 6 * in c l uest, ° n > and likelv to prevent the sale 

of land Time will show that the attack they have made 
upon Prof Moore is both unwise and unwarranted Hi* 

te«m nr V!i “* A a8 c the outcomc 0< knowledge obtained 
trom a study of the best materials available to the Weather 
Bureau 

Interest In natural histoey is encouraged by a series of 
articles on the country month by month which is appearing 
In Pearson's Magazine In addition to an illustrated article 
on the aature-storv of April, with notes on the birds and 
flowers of the month and a calendar of the chief natural 
history events, the current number contains a contribution 
on the fertilisation of clover This article gives an in- 
structive account, with several striking photographs, of 
cross-fertilisation of white Dutch clover by bees, but* the 
remark, that clover plants are " wise in them day and 
generation ” because their structure favours this process 
Is, to say the least, misleading Human attributes are 
implied even more definitely in the remark, “ One cannot 
, t0 "? m ' re , th ® C,OV01 ' for 1U broad mtudedness in not 
»nlv thinking of its own immediate well-being, but working 
and arranging for the future, that its progeny should be 
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vigorous and health* ” It is a pity to use expressions of 
this kind when referring to the functions of flowers A 
story entitled 41 A Message from the Moon ” describes how 
an advertisement was projected by a parabolic reflector 
from the earth to the unilluminated part of the moon’s 
surface The idea is ingenious enough, but unfortunately 
the author and hts illustrator make the- usual mistakes 
□bout the crescent moon The pictures show the advertise- 
ment on the dark part of on old crescent moon setting in 
a night scene, whereas such a crescent can, of course, only 
be seen short!) before sunrise The author takes the same 
liberties with the moon’s motions by describing the moon 
as rising at New \ork at night in crescent form with the 
advertisement visible upon it for “upwards of three hours 
and a half, that is, until thr moon was well overhead ” 
We advise the author and the artist to make a few observ- 
ations of thr rising and setting crescent moons, and they 
will soon learn that the position* in which they place our 
satellite can never b» realised in nature 

We have to acknowledge the receipt of a copy of a 
M Catalogue of British Orthoptera Ni uroptera and 
Trichoptera ’* (fifteen pages) by the hte C W Dale, 
published by Messrs Harwood, of Colchester 

Museum Vctim (Brooklyn N \ ) for March record* the 
h( quest by Mrs C H Polhemus to the museum of a 
number of pictures, bronze* JLc of the estimated value 
of 8000I , together with a sum of mono for the preserva- 
tion and increase of the collection 

From the British Museum (Natural History) we have 
received a copv of a 44 I 1st of British Seed-plants and 
Ferns,” price 4 d The list, which has been drawn up by 
Dr Rendle and Mr Britten, excludes some introduced and 
all exterminated plants as well is nun) of the phases of 
Rubus, Salix, &t together with the Channel Islands flora 
Hants which, although introduced ^appear to have become 
naturalised, are induated by italic type 

\ copy of the second edition of the illustrated penny 
guide to the Hull Municipal Museum compiled by Mr T 
Sheppard, the curator, has been received I he collections 
date from the \ear 1823, and include, among other valu- 
able specimens the type-skeleton of Sibbald’s rorqual 
( Balacttoptera stbbaldi), prepared from a carcase stranded 
at Spurn in 183b and named by Gray in 1847 A photo- 
graph of this skeleton forms one of the illustrations 

Thf histology and development of the divided eyes of 
certain inset U form tin subject of a paper by Mr G D 
Shafer in thr Proicedings of the Washington Acadrmv 
of Sciences (vol vin , pp 45^-480) The first part is 
devoted to the histology of the compound eyes of such 
forms as Svinpetrum, the drigon-fliet of the genus Anax 
and the mulgr s of the genus Callibtetis, which are divided 
bv a curved line into an upper light-coloured and a lower 
dark moieiv while in the second the author discusses th< 
development of the large facetted area of the eye of the 
first and third of these groups In the case of the 
turban-eve of Calhb'etis, the formation of a supet- 
position image - * on the proximal and an apposition iniagr 
on the distal retmulas enables the eye with the superposition 
image to see, nlthough perhaps indistinctly, in dim light 
where the small-facetted, deeply pigmented ev< would be 
useless As these turban-eyes are restricted to the male* 
of these may-flies which seek the females during flight in 
the gloaming, their use is obvious 

Mtristil Homologit s- in Vertebrates * is the title of 
a thoughtful article bv Mr J k kmgslev in the February 
n iinber of th^ lutericaa Naturalist As one of the difficul 
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lira of thf subject, the author points out that whereas 1 
mammals have twelve cranial nerves, in frogs and other 
ithtMopsitUms the number is but ten Consequently, the 
, uestion arises whether the two additional nerves tn tba 
mainm-il are not due to the inclusion of two segments of 
the amphibian neck irt the cranium of the former If thit. , 
hn ulmitted there is \ strong pritnA facte probability that 
thf occipital condyles of the frog are not the homological i 
representatives of those of the mammal On the other ( 
hand certain phenomena in annelids lead to the conclusion j 
that segments, or somites, may be intercalate in various 
parts of the body by means of budding If such n process 
oxi'.t in vertebrates, wc could readily arcount for the two j 
additional pairs of cranial nerves (representing as many 
segments) in the mammal as compared with the frog, with- 
out interfering with the homology of their condyles So 
far however, as the author is aware no such budding 
70m is known in anv vertebrate, and thp hypothesis must 
consequently be regarded is niereh of a tentative nature 

To the Ffbruarv number of the Zoologist Mr T South 
well contributes notes on Arctic whaling in 1906 The 
take of right whales was very srhall, the total number 
being onl\ sf\nn (four from bast Greenland two from I 
Davis Strait ind one from Hudson Strait), and it w is onlv 
the high price of bOne about at;oof per ton— that rc ndf red 
the venturi profitable file most noteworthy feature is 
the c cpture of the four whales in Fist Greenland waters, 
where none had previously been taken since 18S9 The 
captuie suggests th it there are more whales in these waters 
than is gener illy believed their accessibilitv or otherwise 
bring largely dependent upon the condition of the ice 
The author directs spend attention to the capture of four 
Atlantic right whnbs In the Harris whale rs, and likewise 
to the arrival of a cargo of “ hone ” from the same species 
(regarded a few \ears ago as ncarl> extinct) at New Bedford 
In the March number of the s ime journ d Mr A H 
Paterson of Yarmouth, gives some inl< renting pirticulars 
of the flocks of wildfowl and other birds which visited 
Norfolk at the tune of the great snowfall of last Christmas 
No less than about sixty swans w r ere observed it Bre>don, 
the majorih of which appeared to be whoopers although 
at least one is believed to have been of the Polish sppcies, 
md pochards were vnstlv more numerous thin for in my 
years past 

pAttT 111 of the fifth volume of Bioitutnka was issued 
in lebiuan The opening article is Mr Ruvmond Pearl s 
“Biometrical Study of Conjugation in P iramec luin,” con 
cerning which soinp correspondence took place in our 
columns last autumn (vol lxviv , pp 465, 584 608) The 
memoir is of great interest It is found that conjugants 
are different! Ur d from non-conjug uits not onlv in t\pe ns 
vas well known, but also in variability and in correl ilion 
Conjugml t\p<s from various sources differ less inter 
than non-conjugants The dimensions of the two members 
of a conjugant pair are hlghlv correlated, and it is shown 
that this ib almost certainly due to the fact that the two 
must fit— -to put the matter shortly — or else they do not 
adhere, urtd sooner or latir separate The significance of 
these ^Import tnt results is discussed with care in consider- 
able detail Mr J F 1 ocher contributes an account of 
an anthropometry al survi \ of the insane in Scotland, 
*£rried out ai cost of the H< nderson trust under his 
direction , stature and head dimensions were measured, 
and pigmentation noted, for more than 8000 cases in the 
Scotch flsyhims The memoir is illustrated bv maps, and 
the whole cf the original data are reprinted lv pern s« cn 
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af the Henderson trust, as a supplement A short artalp 
by " Student ” deals with a point of practical interest, ytt 
the fluctuations of sampling to be expected in counting 
with a hsemacytometer, and in similar operations For 
example, in order to obtain pure cultures of a y^ast* the 
fluid is diluted until it is estimated that every tdm drop^ 
contain on the average One tell , different flasks are then 
seeded with one drop each, and it hi assumed that th> 
majority of those flasks which show growth are 
cultures ” But the question arises, what actual profrortiotv 
may be expected to be pure/ The answer is, about per 
cent , rq per coni will have been seeded with two cells, 
and the remainder with three or more As no references 
are given in the article, we may point out that the series 
used as a limit to the binomial when one of the chances 
jq very small, is not novel, it was deduced by Poisson 
(“ Recherchcs sur la Probability des Jugements,** § ®L 
p 206), aid has been discussed in detail, with illustrations, 
by Bortkewitsch (’Das Gesetz der kleinen Zahlen," 
Leipzig, 1898) 

An account of the mosses collected afc Wi stende and 
Coxyde, in Belgium, on the dunes, s nd^ and reclaimed 
lands known as “ polders “ combined dffth a discussion 
of the ph>«uologinl f teturs regulating their distribution, 
is contributed bv Dr J M issart to the Uvllctin du Jatdtn 
hotantqw * Brussels, vol i No 6 About sixty species 
were collected, of which S yntrtchta (7 ortula) ruraliformt $ 
was the 1 r<t characteristic and widely spread 

In the report of the Government laboratories at Manila 
for the veur 1905-6 the superintendent Mr P C Freer, 
reviews the general lines of research tamed out in the 
biologic d, chemical, and serum laborntorus, he alio 
formulates a plan for the establishment of a marine bio- 
logical laboratory, and raises the question of founding a 
medical school in the Philippine IsDnds Incidentally, Mr 
Frerr insists upon the necessity, that is not always rightly 
appreciated for svstemitic botanical and ( ntomologica! 
work, senng that correct identification of plants or animals 
is an essential preliminary to the prosecution of investi- 
g ition on economic products 

In Pihrmann's Mttihetlungcn vol 111 , part ii , Prof 
F Hock presents the first part of t studv of the phyto- 
geographual boundaries and regions of northern Germany., 
Beginning with the vegetation of East Prussia, the author J 
states that the eastern boundary of the beech and the 
western limit of certain plants of the moors and swamps 
lie in this province so that it may be regarded a* a 
transition district between Russia and north-western 
Germany The botanical region of north-western Germany 
is contrasted with the adjoining botanical province* of 
lower Saxony, Schleswig-HoHtein, and the Netherlands, 
all the latter containing various North All tin tic specie* that 
are absent in north-western Germany 

Under the title of the 11 Century Plant/* Prof W 
Trelease contributes an article on the more important 
species of Agave to the March number of the Popular 
Science Monthly , New York The chief value of many 
of the Agaves grown In Mexico lies in the fermented 
liquors prepared from the sap In the plains of Apart, 
south of the City of Mexico, the sap is collected frdm 
extensive plantations of Agave atrowrens to make 
4 pulque ” ' Mezcol ** Is a liquor obtained by distilla^ 

tlon in another part of Mexico from Agave Tequilana and 
other species, “ sotol’* i* the product of plant* of the 
liliaceous genus Dasyllrion Reference is aUo made to the 
varieties that furnish sleat-hemp and other fibre*- 
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Botanical survey work concerned with the mapping of 
the vegetation of a given area according to a plan which 
is the outcome of a method suggested by Prof C Flahault, 
of Montpellier, has attracted a small but energetic band 
of workers in the United Kingdom The latest survey 
prepared by Mr, C E Moss, dealing with the distribution 
of vegetation m Somerset, was published m the Geo- 
graphical journal (October, 1906) In the lowland areas 
Mr Mots traces the transition from dunes fixed by sea- 
couch grass, Agropyron junceum , and marram grass, 
Ammophtla arundmacea, to dune ponds and dune pastures, 
and *o to maritime farmlands In another sequence of 
•Wciatlons, the salt marsh, at first settled with Sallcornia, 
is converted into land suitable for growing osiers and 
tree willows Similarly, typical series of formations are 
described for the upland areas, which are as markedly 
characteristic and easily recognised, so that the present 
paper provides an admirable introduction to anyone taking 
up the subject 

Messrs Cari Zfiss, of Jena, have forwarded a copy 
of their price-list relating to large projection apparatus 
This. list contains a brief reference to everything necessary 
for the projection of microscopic ohjects, transparencies 
placed horizontally or vertically, and opaque objects 
Some general Information is also given as to selection of 
the optical equipmer^ for special purposes 

In the Journal of the Royal Microscopical Society, Mr 
J W Gordon describes a top stop for the microscope 
This is placed in the Ramsden circle of the instrument, 
its effect being to cut off the central part of every beam 
of light In this way the advantages of a wide api rture 
are preserved, and the definition is improved, us is well 
shown by the photographs illustrating the paper This 
improvement is attributed to the fact that in an unstopped 
beam the central and marginal parts do not exactly form 
the same image, and the confusion thus caused is obviated 
by the stop To cut off the marginal rays would be 
merely equivalent to using a narrower aperture 

Recent progress in the industry of perfumery and 
esbential oils is ably summarised in a report by Messrs 
A Haller and H Gault in the Bulletin de la SociiU 
d facouragement (vol ux , No 2) Commercial statistics 
show that as it result of theoretical chemical researches 
there has been equal progress in the manufacture of 
natural essences and in the preparation of artificial per- 
fuipes 

The Engineering Standards Committee has issued a 
second report (No a6, London Crosby Lockwood and 
Son, price ioj 6d ) of the locomotive committee on 
standard locomotives for Tndian railway* Four additional 
types of locomotive have been included at the request of 
the Indian Railway Board, and at the request of the 
Secretary of State for India the locomotive committee 
bos formed itself into a permanent advisory body 

An address on the duration of the coal reserves of the 
United States, delivered by Mr Marius R Campbell to 
the National Geographic Society at Washington, is pub- 
lished in the National Geographic Magazine (vol xviii , 
No, 2>, He enumerates the coal areas of the various 
States, and shows that, white Pennsylvania produces the 
most coal, Montana has the (argest coalfields lhe total 
amount of coal in the United States, exclusive of Alaska 
I* estimated at 2,200,000 million tons If the rate of 
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consumption of 1905 were maintained indefinitely without 
change, this would last for 4000 years, but if the constantly 
increasing rate which has marked the consumption during 
the past ninety \ears be maintained, the coal supply will 
practically bo exhausted within u hundred years 

Messrs F YTewkg and Son have just published 
(pp 417, price 12 marks) a fourth edition, revised and 
enlarged, of Prof Albert Ladenburg’s well-known 
“ Vortrage uber die Lntwicklungsgeschichte dcr Cheinie 
von Lavoisier bis zum Gcgenwart, ” the first edition of 
which appeared so long ago as 1869 The main value of 
the work lies in the careful historical treatment of the 
progress of chemistry up to the time of the introduction 
of the conception of valency To bring the account up 
10 date, however, additional chapters hive been written 
for lhe new edition dealing with recent advances in physical 
< henusiry, and including the thcom s of mass action, 
heterogeneous equilibrium, tautomerism, stereochemistry, 
md solution, a rtview is also given of recent discover*©? 
in organic chmiistry A special feature of this history is 
the very large number of icferenccs given to the original 
papers 

A third edition of Prof H Rottger’s “ Lehrbuch dec 
N ihrungsmittel C In mie ” has just been issued b> the 
firm of J A Barth, of l eipztg (pp \iv + 9oi, price 16 
mirks paper covers 17 marks bound) I his uork, prob- 
ably for its completeness tin most concise treatise oil the 
chemistry of foods yet written, has gained m Germany 
a very high reputation, lh« second edition having been 
exhausted in a little more than three years To the new 
edition a number of tables and an index of authors’ names 
hive been addend and a very complete s» t of references is 
given to the lptest papers in all departments of the subject 
Third editions have also hem published by E lempsky, 
of Vienna, of Franz von Hcmmclmayr's ‘ Lehrbuch der 
anorganiechen Cheinif* ” and “ Lehrbuch der orgampehen 
Chemie ” (pp 237 pnc< 3 krone, and pp 150, price a 30 
krone, respectively) , ihi se books are designed for use in 
the fifth and sixth dassrs of the Austrian Realschulen, 
md arc of a purely elementary character 

Since the list of forthcoming scientific books appeared 
m Nature of March 14, Messrs Swan Sonnenschem and 
Co , Ltd , have announced that they have in preparation — 
“ lhe Hisiory and Ethnography of Africa South of the 
Zambezi frojn the Settlement of the Portuguese at Sofala 
in September, 1505, to the Conquest of the Cape Colony by 
Great Britain in September, 1795” bv G M Theal , 
“ ihought and Things x Study of the Development and 
Meaning of Thought or Genetic Logic,” by Prof J M 
Baldwin, 3 vnls vol 11 , ” Experimental LogiL,” vol m , 
“ Real Logic”, “ lhe History of Philosophy,” bused on 
the work of Dr J F Erdmann, fifth German edition, 

revised by Dr W B Frdmann, edited by W S Hough , 
“ Lectures in Humanism,” by Prof J S Mackenzie, 
“ Mental Pathology and its Relation to Normal Psvcho- 
logy, ' by Prof Storring, translated by Prof T Loveday , 
" Physiological Psychology,” by Prof W Wundt a tnns- 
latioil of the fifth and wholly re-written German edition 
oy Prof h 13 Titchener, vol n , “lhe Students lext 
book of Zoology,” by A Sedgwick, E R S vol 111 com- 
pleting the work and new editions of “ Fitment ir\ Text- 

book of Practical Botany for the Botanical I aboratorv 
and Private Student” by Prof E Stnsbur# r, Fnglish 
edition by Prof W Hdlhouse, and * II mdbook of 

Mossps ” bv J E Bagnall 
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OUR ASTRONOMICAL COLUMN 
Comet 1907a (Giacorini) — The result - ? of numerous 
observations of this comet are recorded In No 4102 of the 
1 stronomtschc Naehrichten , wherein there also appears a 
ket of elements communicated by Prof E C Pickering 
On March ir, at Vienna, Dr Rheden found that the 
comet was of the eleventh magnitude, and had a difimeter 
of 3o ff with a central condensation 

No 4163 (March 20) of the same journal contains a set 
of elements and an ephemeras computed by the discoverer 
of the comet, and, according to the latter, the position on 
April 4, at )2h (M T Paris), will be 

« = 6h 195m , 8=4-1° 8' 5, 

i point situated in Monoceros, and lying nearl> half-way 
between • Ononis and Procyon 

Ephemeris for the Minor Ptanrt (^88) [1906 TO]" 
An ephemeris for the minor planet (588), extending from 
March 33 to June 19, is published in No 4163 of the 
1 strottomtschc Nachrtchten by Or Bidschof At present 
the planet is apparently in the constellation I eo, near to 
91 Leonis, and is slowly travelling in a north-westerly 
direction its magnitude is about 14 o 

Search ephemeris for Comft 1900 III (Giacobini) — A 
mntlnuation of the ephemeris for the 1907 re-appearance 
of comet 1900 III is given by Herr Scharbe in No 4163 
of the Astrononusche Nachrtchten The ephemeris based 
on the assumption that perihelion passage will takr place 
on June 8 extends from April 6 to May 16, and others, 
allowing for slightly different rales of motion of the comet, 
are also given 

The Solar Eclipse of January 13 -The most recent 
eclipse of the sun was observed as a partial eclipse at thS 
Zifka-wei Obsenatorv and the results of the terrestrial 
magnetisrq, temperature, actinomctric, and other observ- 
ations appear in No 11^6 (March 23) of Cosmos The 
magnetographs showed nothing abnormal but as shown 
by the curves which are given in the paper, there was -1 
decided decrease from the normal both in temperature and 
actinism The former began to fall about fifteen minuter 
after first contact and began to n^over its normaf 
value at about twenty-seven minutes after the maximum 
phase An Arago actinometer was employed, and the effect 
of the moon’*; interposition was observed much sooner than 
in the case of the ordinary thermometer The times of 
the first and last contacts and of Ihe disappearances of 
several groups of spots were also recorded 

Man’s Plack in the Universe - In an article appearing 
in the April number of the borttughtly Revteiv Prof 
Turner returns to the discussion of Dr Wallace’s views 
regarding the unique position of the earth fn the universe 
It will be remembered that Dr W hIHcp advanced reasons 
for the belief that the earth was at the centre of the 
universe and, occupying this unique position, was possibly 
the onh inhabited sphere But, as Prof Turner now 
points out the researches of Prof Kupteyn and, more 
recentlv and definitely those of Mr Eddington (see 
Naturf No 1938 December 20 1906 p 183) have shown 
that we have to consider the question of two universes 
and this renders Dr Wallace’s position untenable unless 
the assumption is made that the solar system is the centre 
about which both universes oscillate 
The Astronomical Society of Antwerp — We have 
received the second annual report of the Socl6t6 d’Astro- 
nomie d ’Anvers, dealing with the work performed by the 
society during last venr This society was founded for the 
purpose of popularising the study of astronomy amongst 
the Inhabitants of the town and appears to be fulfilling 
its purpose in an exceedingly busmess-Hke manner An 
observatory has been opened ind is regularly used by the 
member*, and, with the assistance of the city authorities, a 
course of (re$ lectures on elementary astronomy is being 
given TShft summaries of the first eleven lectures are pub- 
lished in thfc report and these indicate that they should 
prove most instructive and worthy of emulation 

WiiqtiB&s Telegraphy in Longitude Determinations — 
\ senes of experimental determinations of longitude 
between Potsdam and the Brocken made by Prof Albrecht 
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during 1906, has shown that wireless telegraphy inay be 
usefully employed for this purpose between stations not 
connected by *the ordinary telegraph In this case the 
older method has been previously employed, so that the 
relative precision of the two methods may be compared 
In general, the differences were found to be of the order 
of one-thousandth of a second, and Were not modified by 
any variation of the amount of energy used The duration 
of the transmission was negligible, byt It was found that 
atmospheric Influences were more effective than tn the case 
of ordinary telegraphy (La Nature, No 1765, March 33} 
Ancient Chinese Astronomy — In an interesting paper 
appearing in the Revue gtn&rale des Sciences t No 4 
(February 28), M de Saussure discusses the astronomical 
records contained in an ancient Chinese canonical work 
dating back to before 2300 b c , and from the discussion 
arrives at some striking conclusion* concerning the 
antiquity of systematic astronomical observation in China 
Ihe chief conclusion is that prior to 2000 B c the Chinese 
possessed instruments and the complete theory of their 
equatorial astronomy, in which they presumably observed 
cert un selected stars situated near to the equator, Mod 
from these observations deduced the apparag|||lOsition of 
the sun, and hence the progress of the sea^^F That the 
inhabitants of Britain and of Fgypt possessed the astro- 
nomical knowledge and the means to 'tftiln the same end — 
although by somewhat different ^nethqgs — at an equally 
early date has been already demonstrated by Sir Norman 
Lockyer 


PUBLIC HEALTH 

T HE thirty-fourth annual report of the Local Govern- 
ment Board, 1904-5 (Supplement containing the 
Report of the Meduai Officer, price 4 s , London 1906) 
commences with a useful summary of it* contents by Mr 
Power Appendix A contains the provisions of the Inter- 
national Sanitary Convention of Paris, 1903, and of the 
West Indian Intercolonial Sanitary Convention, 1904, 
many report* by the Board's inspectors, statistical tables, 
and summaries by Dr Bruce Low of the diffusion of 
plague and of cholera throughout the world in 1904 Jitter 
aha, we are informed that vaccination is being increas- 
ingly adopted, the abstentions for 1903 being 14 7 per cent 
of births a* against 15 2 per cent for 1902, and still 
higher for preceding years 

Appendix B contains the auxiliary scientific investigations 
earned out for the Board , Dr Klein has Investigated the 
transmission of plague In the rat, particularly by feeding 
Feeding animals with cultures of the plague bacillus mixed 
with food having failed to infect, Dr Klein conceived 
that if the organism were first protected from the digestive 
juices by drying it with the food, infection might occur 
this was found to be the case, and in animals so infected 
the dejecta probably teem with bacilli It was also found 
that earth or sand to which plague bacilli had been added 
in the form of gelatin cultures retained it* Inactivity for 
six to eight weeks 

Dr Houston contributes a report on the bacteriological 
examination of deep well waters and of upland water* 
The first section show* that B roll it absent from 1000 c c * 
of deep well water drawing its supply from distant and 
pure sources The second *ection deals with the results 
of the examination of the waters of Loch Laggan and 
Loch Ericht (Inverness-shire) Loch Laggan 5 s subject p> 
a slight degree of pollution from human sources. Loch 
Ericht is not, and bacteriplogically B to Ji was contained 
in 10 c c in 33 per cent , and in 100 tfc in 49 per cent , of 
Loch Laggan samples, while of Loch Ericht samples duly 
1 per cent contained B colt in 10 c c and 19 per cent 
in 100 c c Dr Jlouston therefore concludes that fish (of 
which the lochs contain abundance) and birds probably 
contribute little to the content of coif-tike microbes, ana 
that too stringent standards must not be adopted without 
topographical data 

Dr Sidney Martin has investigated the chemical pro- 
ducts of the B ententidts sporogentMi but finds them to 
be without physiological Action, also the specific agglutinin* 
of various organisms 
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Dr Gordon baa sought for a bacteriological test whereby 
particle* shed from the skins may be detected in the air 
fln<U thdt a Staphylococcus (S epiderttitiU* albus of 
Welch, With certain attributes) Is by far the most frequent 
Organism of the skin, and another Staphylococcus of the 
scalp lastly, Dr Alan Green records further experiments 
oft chloroformed vaccine lymph and on the combined use 
of chloroform and glycerin in preparing lymph The 
volume, therefore, contains much valuable matter, and is 
illustrated wtth a number of photographs 

R T Hh>vleit 


PLISAUO A IN ANIMALS 1 


JELLY-FISHES have been the subjects of frequent 
experimentation — we need on!) refer to the admirable 
researches of Romanes — and Mr Alfred G Mayer, director 
of the Department of Marine Biology of the ^Carnegie 
Institution of Washington, has been able to draw some 
new and exceedingly interesting 
general conclusions from a study ol 
their pulsations When the marginal 
sense-organs of the jelly-fish Cassiopen 
are cut off, the disc is paralysed and 
doc* not pulsate in sea-water If a 
nng-like cut, or a series of concentric 
broken-nng-like cuts, be made through 
the muscular tissue of the sub- 
umbrella, the mutilated disc (without 
marginal sense-organs) responds to a 3 



organ is merely upon the threshold of stimulation More 
concretely, the NaCl, K, and Ca of the sea-water unite 
m stimulating the pulsation of the jelly-fish, and in resist- 
ing the stupefying effect of the Mg, the general anaesthetic 
effect of which has been well known since the researches 
of Tullberg In 1892 Ail four salts conjointly produie 
1 in Sea-water an indifferent, or balanced, fluid which 
f neither stimulates nor stupefies the disc (1 a the 

j medusa with marginal arnse-organs exfcised), and per- 
mits a recurring internal stimulus to produce rhythmic 
movement 

Not only has the author shown us a new method of 
restoring pulsation in paralysed Medusae, but he has 
demonstrated that magnesium plays a most important rdle 
m restraining, controlling, and thereby prolonging pulsa- 
tion in animal organisms “ Rhythmical pulsation can be 
maintained only when a stimulus and an inhibitor countef* 
act one another, and cause the organism to be upon the 
threshold of stimulation, thus permitting weak internal 
stimuli to promote periodic contraction ” Ihus, once 



momentary stimulus, eg a mechanical 
or electrical shock, or a Single touch 
with a crystal of potassium sulphate, 
and suddenly springs into unusually 
rapid rhythmical pulsation This is 
regular and sustained like clockwork 
and continues indefinitely in normal 
saa-water without further external 
stimulation The waves of pulsation 
all arise from the stimulated point, 
and the labyrinth of sub-umbrellar 
tissue around this centre must form 
a closed circuit— 'the stimulus being 
transmitted by the diffuse nervous or 
epithelial elements of the sub- 
umbrolla Any cut that breaks the 
circuit stop* the waves of pulsation, 
and continuous movement cannot 
again be started When each wave 
In n complete circuit returns to the 
centre it is reinforced and again sent 
out through the circuit The centre 
once established remains a fixed point, 
while the disc continues to pulsate 
The pulsation is fully twice as rapid 
as that of a normal Medusa, its iate 



varying with the length of the cir 


cult, apd it is self-sustaining (1 t sustained by internal 
stimuli) once it be started by un external momentary 
stimulus 

Mr Mayer has endeavoured by numerous experiments 
to discover the rdle of the various salts in the sea-watt r 
and he finds that the sodium chloride Is the chief stimulant 
pulsation in Cassiopea, while magnesium is the chief 
restrainer of pulsation, and counteracts the influence of 
the sodium chloride Similarly, the heart of Salpv 
democtvtica, the heart of the embryo loggerhead turtle, 
atid the branchial arms of the barnacle pulsate actively 
in solutions teg Ringer’s) containing only common salt, 
potassium and calcium, magnesium being absent Mag- 
nesiurit Inhibits pulsation in all these cases Thus the 
general rdle of NaCl, K, and Ca in these cases is to com- 
bine to form a powerful stimulant producing an abnormally 
energetic pulsation, which, however, being exhausting 
capnof continue indefinitely , and ^magnesium is necessary 
fo control art4 t deduce this stimulus, so that the pulsating 

1 H Rhythmic*! Pollution in Scyphomcduwe # . By Alfred G M»y*r 
Pp 6s , illuttrjttsd. (WhfhiDgto$ Csrncgle IntutbtloD, 1906,) 
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more, marine biology justifies itself in contributing to the 
progress of general physiology J A T 


THE WEATHER AAV THE CROPS 

A N interesting paper on the correlation between the 
^ Weather and the ciops, by Mr R H Hooker, head 
of the statistical branch of the Board of Agriculture wis 
read before the Royal Statistical Society on January 15 
1 he subject is very fully discussed by the method of 
correlation partial coefficients of correlation being deter 
mined between the produce of each crop and (1) the ram- 
fill, (2) the accumulated temperature above 42 0 F during 
■successive overlapping periods of eight weeks (first 10 eighth 
weeks of the year, fifth to twelfth, and so on) The crops 
dealt with include wheat, barley, oats, beans, peas, pota 
toes, turnips and swedes, mangolds, hay from clover and 
rotation gra<s and hay from permanent grass As climatic 
conditions differ so materially in England and Scotland 
and even in different parts of England, it was thought 
necessary to deal with a smaller area, and a group of eight 
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of the extern counts was chosen for the purpose The 
group includes the county wirh the largest acreage fender 
each of the ten crops named, with the single exception of 
grass 

The results for wheat are of especial interest In con- 
nection with Dr Shaw’s Conclusion as to the great import- 
ance of the autumn rainfall Mr Hooker cdtofirms this, 
and finds, further, that the autumn 1* more important 
than any other period The critical period is, however, 
probably somewhat shbrter, the correlation of the produce 
with rain exhibiting a marked negative maximum for the 
thirty-seventh to forty-fourth weeks, the actual coefficient 
being —063, the coefficient with the rainfall of the cereal 
year as a whole is sh^htty greater still, viz —069 
Thi re are two marked copfficu nts with the weather of the 
preceding summer, i e the summer of the Year in which 
the seed for the crop was grown, viz —040 with rain 
during the twent) -first to (wentv-eighth weeks, and +051 
with temperature for the twenty-ninth to thirty-sixth 
weeks indicating absence of rain during the flowering 
pi riod and warmth at harvest a* necessary for good seed 
lor barley the chief requirement appear* to be a cool 
summer, and for oits th< same thing holds, but the 
latter crop also demands run m spring, as indicated by a 
coefficient of +070 In the case of turnips, the highest 
coefficient, +0 ^5. is with the rainfall in June-July 1 e 
the sowing season, this being partly due, in all probibillty, 
If 1 the fact that m a drv season the turnip-fly will eat off 
1 young ( rop almost as soon is it shows above the ground 
In spite of prevalent opinion there does not seem to be 
anv need for rain in late summer In the case of the hay 
crops, the great v ihu of the rainfall in spring and early 
summor j*« very well brought out the coefficients attain- 
ing sharply marked imximum values of more than o 7 in 
the spring 

One conclusion of remarkab'e generality is reached vi 7 
the advantage of cool uniher during the late spring and 
summer for all the crops dealt with (except, perhaps pota- 
toes) faking the period between the ninth and twenty- 
eighth weeks of the ve ir ill the four coefficients with 
temper iturc aie negative in the case of barley oats, 
turnips mangolds and hay for wheat and for beans thftee 
of the four coefficients are negative The correlation Ip 
with cool wi ithcr as such ind not With rain, as the 
effet t of run is practically elinun ited bv the method used 
The result seems to indicate that grain and roots yield the 
most bulky crops if developed gradually and equably , 
neither rams nor heat, in fart seem to be good for the 
crop for some time before harvest 

The paper also brings out verv clearly another fact, viz 
lhat the condition of the seed sown may be as important 
as the subsequent weather As the condition of the seed 
is itself dependent on the weathi r of the year during which 
it was grown this gives rise to the observed correlations 
between the crop and the weather of the seed ve ir as well 
as that of the harvest veir Further the meteorological 
conditions necessarv for seed qunl l\ appear to he broadly 
speaking somewhat opposed to those necessary for a bulky 
crop Thus, in the case of wheat absence of rain during 
the flowering period and warmth at harvest were found 
to be necessarv for good seed but for a bulky crop cool 
weather is desirable Considering all the coefficients with 
temperature for the ninth to thirty -sixth weeks, for wheat 
only one out of six is positive in the harvest year five in 
the seed year for bnrley none is positive in the harvest 
vear five in the seed year , for oats none in the harvest 
year, four in the seed year This result would bv itself 
suffice to account for the tendency observed in the case of 
cereals to an alternation of good and bad crops 

Although there is considerable uncertainty in some of 
the loss Well-marked results owing to the small number 
of observations available (twenty-one vears), the appli- 
cation of the laborious methods used appears to havp fully 
justified itself bv the conclusions which have been thereby 
reached How great the labour must have been may be 
judged from tne number of correlation coefficients— 
between six and seven hundred — which have been tabulated 
by the author ‘‘lme paper is published with an abstract 
of the discussion which took place at the meeting, in the 
Journal of the Roval Statistical Society for March 
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FLAME THE WORKING FLUID IN GAS AND 
PETROL ENGINES 1 

■pLAME produced by the combustion of inflammable few 
A Or vapour and atmospheric air forms the Working 
fluid of gas or petrol engines 
Mechanical power can be obtained by means of flame In 
several different methods — 

(i) By filling a vessel or cylinder with a nurture of ^as 
and air, and igniting this mixture, a slight explosion it 
caused, and the excess pressure blows off through a vstfve 
The temperature of the flame is very high* and so when 
it cools the pressure in the vessel is reduced below atmo- 
sphere This reduction of pressure may be utilised by 
means of an engine operating by atmospheric pressure and 
discharging into a partly vacuous vessel, or by a piston 
moving into the vacuous vessel This method may be 
called the explosion-vacuum method 
A modification of this method exists which may be 
called the flame vacuum merhod In it the explosion Is 
dispensed with 

(a) By admitting a charge of atmospheric air and in- 
flammable gas or vapour at atmospheric pressure to a 
cylinder containing a piston, cutting off access to the atmo- 
sphere and the gas supply, and igniting the mired charge, 
a mild explosion occurs , the pressure rises tn thfe cylinder, 
and the piston is driven forward to the end Of its stroke 
(3) By supplying to a cylinder Containing a piston a 
mixture of inflammable gas and air ir) a compressed XtAte 
md then igniting that mixture, a motive ^ower can be 
obtained 

These last two methods, (2) and (3), are respectively 
known as the non-compression method and the compression 
method of operation in gas and petrol engine* The tWo 
methods were illustrated by a specially constructed 
apparatus In this apparatus the cylinder of a petrol 
edgme was mounted so that the piston reciprocated 
vertically, and a guide rod was fixed vertically on the 
cylinder A hundred-pound weight wa 9 arranged to slide 
on this guide rod, and arrangements made by which a 

f iven charge of gas could be introduced into the cylinder 
t was also arranged that the weight could be let down on 
to the piston, firstly so as to rest without compressing the 
charge, and secondly allowing compression of about 10 lb 
per square inch Ihe mixture in the cylinder was ignited 
and, in the case where the charge was not compressed 
the weight was thrown up bv the explosion and expansion 
^ distance of about 10 indus In the case where the 
charge was compressed, tbp weight was thrdwn up about 
iH inches, showing clearly the increased effect of the ex- 
plosion of a given charge when under compression 

It is believed that this Is the first time the effect of 
compression his been shown as a lecture experiment 
(4) A cylinder is supplied with gas and air under 
pressure, but the mixture Is ignited at a grating or shield 
as it enters the cylinder, and so the pressure in the cylinder 
never rises above the pressure at which it Is supplied 
The power here is obtained without any increase in 
pressure, and is due to the fact that a small volume of 
cool mixture, when inflamed, becomes a larger volume 
so that although a pump may be Used to compress mixture 
the expansion m the motor side is greater, although at 
the same pressure as the pressure in the pump 
These four modes of action were atl illustrated 
by means of specially constructed apparatus, In which 
the effect of the working flame could be seen The 
four modes of action, and combinations or modifications of 
them, include all the fundamental methods used In obtain- 
ing motive power from flame which have been attempted 
by mankind For the last hundred vears In the year iffao 
the Rev W Cecil of Cambridge, read a paper at the 
Cambridge Philosophical Sodetv In which he described an 
engine which he had constructed to operate according to 
the explosion-vacuum method, and he statfes that at sixty 
revolutions per minute the explosions take place with 
perfect regularity Igls engine consumed ne stated, 
176 cubic feet of hymogen gas per hour He also men- 
tions an engine operated In accordance with the second 
method, the non-compression explosion method, and o rtf 

1 Abstract of ■ diseourw delivered ft th* Rofml Iigdftatian on FrWSy* 
February n, by Mr Pngald Clark 
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gi?o operated by gunpowder J his paper gives an account 
of the first gas engine which appears to have been worked 
in Britain or elsewhere 

Six >ears later Samyd Brown invented and built an 
ingqploUs engine, depending on the flame-vacuurti method, 
wh{ch appears to have been the earliest gas engine ever 
worked on any considerable scale In an early number 
of the j Mechanics' Magazine it is stated that Brown 
succeeded with his engine in propelling a boat upon the 
Thames and in actuating a road locomotive This vacuum 
method, however, never produced a really commercial 
engine, its only survival being the small engine shown as 
Illustrating a modified form of class (1) 

M^nyf engines have been built using the atmospheric, or, 
as it is more commonly known, the non-oompression ex- 
plosion principle, but the most successful was that of 
Lwjoir I he simplest engine of this type was one which 
was used in considerable numbers until a comparatively 
recent date— the Bischoff engine In it y mixture of gas 
and air is drawn into the cylinder through suitable valves 
As the piston passes an igniting aperture the flame is 
sucked in, the mixture ignites, und a small check valve 
closes the flame or touch-hole aperture In the Lenoir 
engine, which was the most successful of this type, how- 
ever, many of the modern characteristics are found such 
as the water-jacket and ignition by the electric spark 
The gas consumption, however, of all these engines was 
very high, rather more than 90 cubic feet per indicated 
horse-power per hour Ihe power obtained for given 
dimension^, too, was very small 

The first and second methods accordingly are not now 
used Their diyadv mtages proved too great In nil 
modern gas or petrol engines the third method is used 
that is, the charge of inflammable mixture is tompiessed 
before ignition 

Many attempts to construct engines operating on the 
compression principle were made before success was 
obtained In such attempts England had a full share 
One of the very earliest feisible compression gas engines 
was that described by William Barnett, an Englishman, 
in the year 1X38 lhis engine hid many of the features 
of successful engines of to-da> Liter proposals were 
made for simitar engines, both m France and in Germany , 
but the first inventor to succ 1 ed in overcoming difluulties 
to a sufficient extent to produce 1 commercial engine was 
the late Dr Otto of Deutz To Dr Otto belongs the 
honour of producing the first successful compression gas 
engine The great majority of modern gas and petrol 
engines operate on what is now known as the Otto cyi W 
|lhe production of a compressed charge in u motor cylinder 
in a safe, quiet, and economical manner is a much more 
dtfHcult problem than appt irs at hrst sight T^bus* of us 
upon whom Ml the brunt of working out this problem 
about thirty years ago appreciate fully the ability and 
knowledge displayed by the late Di Otto in producing 
his famous engine In the Otto engine the characteristic 
feature is found in the alternate use of the same piston 
ppd cylinder for the purpose of pump ind motor In one 
complete revolution the cylinder is used as a pump, and 
in another complete revolution as a motor Ihe cycle is 
v$ry simple 

The Otto cycle has many great advantages The 
charging and discharging of the gases is accomplished 
easily Ihe heat flow through the sides of the cylinder 
is aot too continuous and consequently the cycle can be 
operated at very high speeds Many attempts, however, 
have been made to obviate the mam disadvantage of the 
Otto cycle, that 1$, the necessity for two complete revolu- 
tions for every power impulse In 1881 the lecturer 
invented a cycle of operations which gave in the same 
cylinder one power Impulse at each revolution This cycle 
Is now f known as the Clerk 1 ycle and it comes next to the 
Otto cycje in order of number of engines now running in 
the world Sections showing the operation of the Clerk 
cycle were ?bown Its characteristic consists of open ports 
at the outer end of the stroke which are overrun by the 
piston The pressure in the cylinder rapidly falls to atmo- 
sphere, and a charge is forced into the cylinder at low 
pressure, about 2 ft above atmosphere This displaces 
the exhaust products remaining in ^ the cylinder, and 
fjtftnishe* the fresh charge, which is Compressed on the 

no. 1953 - vol 75] 


return stroke into a space at the end of the cjhnucr 
lhis charge is ignited, and in this way a power impulse 
is obtained for every forward stroke of the piston A 
second t)hnder is required m order to supply the charge 
1 he second cylinder is very light in ronstruction, both as 
to the cylinder itself, the piston, and the connecting rod 
and cranks driving it Working sectioi^ of a Clerk engine 
and Lancaster enguu wire shown 

J he last thirty years have seen th< greatest development, 
so far as piactical matters arc concerned so that now more 
than two intlhon horse power of stationary gas engines 
operated by flame are in use in the world It is difficult 

to form an estimate of tin power of motor-car engines 

in use but probibly it now exceeds a million horse-power 

Although great progress hts been made in the practical 
control and utilisation of flame and gaseous explosions 
for the purpose of producing motive power, little is as 
>et known as to the actual properties of the flame working 
fluid so utilised Accordingly, for the present it is not 

possible to formulate a complete theory of the internal- 
lombustion motor 1 he subject is a difficult one, and 
involves not only the statical properties of these gases 
but requires a knowledge of the conditions and rate of 
chemical combinations occurring in nunutr fractions of u 
second, and of the conditions, of dissociation of compounds 
such as carbonic acid and steam at high temperatures 

under varying conditions of temper Uure and pressure 
Many distinguished invtslig ttors hive given the subject 
some attention Bunsen in lSbfi arranged a small glass 
tube with a safety valve, and weights to apply pressure 
to the valve He provided platinum points between which 
the electric spirk could be passed the whole length of the 
tubular vessel I his vessel wis tilled with various ex- 
plosive mixtures and ignited bv the spark The valvi 
was loided until it just blew off lhis blow -off pressure 
was considered to b* the maximum pressure produced bv 
the explosion Bunsen’s apparatus w is very irude, and 
could not have bn n expected to give luuriU results 
The maximum pressures must hive fir exceeded the 
pressures registered by his apparatus Messrs Mallard 
and I 1 Ch itehcr and Berlin lot ind Vieullt took up the 
subject of g iseous < \ptoNions, ind made experiments dso 
with numerous gasr s ind oxygen, and coal-gas und ur 
\ st ru s of experiments was m ide bv the lecturer m i88j 
A Richirds Indicatoi, of the best eonshuction known at 
that date, was used ind secuted indie Hums whie h were 
f nrlv trustworthy Curves of explosion end cooling with 
toal-gas so obtained wen shown 1 hese expet im* nts also 
showed clearly that tin whole of the he it piestnt was not 
evolved at maximum t< mperature issunnng the gusea to 
hive their ordinary specific heat at the high temperatures 
as well as low Messi s Mallaid ind Le Chalelier and 
Bfithelot and Vie ulle had come to the conclusion that 
th< specifit heat of the gays had been changed, and they 
considered combustion to lx complete at the maximum 
t< mperature or nearly so 111* lecturers experience with 
engine indicator c irds supplementing the experiments 
nude with g is and air mixture* m a closed vessel led 
to ihe view that combustion was not compltte and that 
therefore it was not safe to draw deductions ns to vary 
mg specific heat without quite definite knowhdge that 
chemical combination was completed before determinations 
\\<rc made of specific heat valu* The lbsence of definite 
knowledge as to specifu heats at high temperatures, dts- 
sih lation ind rates of continued combustion, made it 
impossible to develop anv complete theory of the int< rnal- 
combustion motor 

To enable some investigation, however, to be mad' on 
different engine cycles it appeared desirable to consider 
tfic gas engine as an air engine pure and simple opented 
with air of constant specific heat the air being a perfect 
gas pod the chemical action being assumed is merely 1 
means of hpating the alt through the desired temperature 
range Cal* ulatmg on this simplified theory it became 
evident that the efficiency to be obtained in an air engine 
without heat losses was dependent upon compression 
mainly Working out this theory showed that while the 
utmost that could bo theoretically expected from a non 
compression engine of the Lenoir type w is 22 per cent 
compression supplied means of gt (ring theore tual effici- 
| tones as high is 60 per cent, with practicable ranges 
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of compressions Considering, then, gae and petrol 
engines as air engines, the theory is very simple There 
ire three symmetrical cjcles of compression air engines 
it is interesting to note that for equal compressions it 
does not matter whether Carnot c>cle, constant volume, 
or constant pressure engines be used*— the theoretical 
< flfkiency is the same It ha* been found In practice that 
1 first-dass modern engine operating on the constant- 
volume Cycle will jjive in indicated power 070! the heat 
which a perfect air engine would gne under the same 
conditions of compression, proportions, &c Thus in 
engine having an air-engine efficiency of o «; will give 
indicated work 05x07-0^5, of all the heat given to it 

1 he air standard has proved Us utility as a guide to 
the engineer for twentj-five years now, and has been 
adopted by a committee appointed bv the Institution of 
Civil Engineers on the standards of efficiency in internal- 
combustion engines^ To enable further progress to be 
made, however, it Is now necessary to know more of the 
uctual properties of the working fluid 

The earlier experiments made by the lecturer, and sub- 
srqut nt experiments made by Oliver in America, and by 
Messrs Bairstow and Alexander in this country, were only 
in strutness applicable to the behaviour of highly heated 
gases in a closed vessel No means of obtaining a cooling 
curve in an engine cylinder had been proposed 

At the beginning of 1905 the lecturer designed a new 
method, and made a considerable number of experiments 
on a 50-horse-power gas engine By altering the valve 
arrangements of the engine so that when desired both inlet 
charge valve and exhaust valve can be held closed, 
dn grams were obtained from whuh a cooling curve was 
tabulated 

In this method no gases are allowed to exhaust from 
the cylinder The piston accordingly compresses the whole 
lontents into the compression space, and the temperature 
which has fallen by expansion rises by compression A 
point 1$ touched on a vertical line from the end of the 
iard On expanding, a line below the first compression 
line is traced, then another compression line is obtained, 
and so on , a series of compression and expansion lines 
is obtained eai h terminating under compression at 
certain specific points 

In this way 4 cooling curve is obtained which shows 
the real temperature drop upon the expanding and com- 
pressing lines From this curve, by somewhat trouble- 
some calculations the mean apparent specific heat of the 
clnrge can be obtained for each expanding line A curve 
of specific heats so obtained was shown 

These numbers give a very fair indication Of the hpat 
loss incurred in the cylinder, and the cooling curves show 
that for the whole stroke the mean temperature of the 
whole enclosing walls is about 70° C when the water- 
jatket is cold and about 200° C when the water-jacket is 
hot, but for the inner part of the stroke, the first three- 
tenths of the stroke, the mean temperature is much higher 
— 170° C when cold and ^joo° C when hot 

This method of investigation gives a more accurate 
knowledge of the properties of the working fluid so far 
as the thermodynamics of the engine are concerned, and it 
enables us to make an entire heat balance sheet from the 
diagram only hull load diagrams taken from the engine 
have been examined by this method, and account for 105 
thermal urtits, when the calorimeter shows 106 thermal 
units to be present Jhe method appears capable of very 
considerable accuracy 

Prof Hqpkmson has attacked the problem of heat loss 
to the ilosed vessel by another method using a calori- 
meter by which the heat leaving the hot gases at any time 
is measured electrically, while at the same time the pressure 
is indicated This arrangement promises to give important 
information as to the rate of loss in gaseous explosions, 
from which observations some deductions may be drawn 
as to Specific heat and as to time of termination of com- 
bustion 

The lecturer is continuing Investigations on various sizes 
of dflgmes with^ new form of optical indicator An 
indicator card taken with this instrument was shown 
The appearance of this indicator card Is most interesting 
There Is slight discontinuity in the rising line, and Just 
as maximum pressure is approached the indicator begins 
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to osc lllate rapidly through a small distance These 
oscillations continue all down the explosion stroke, die 
out gradually, and do not terminate until the end of the ' 
compression stroke The period of the oscillations Is about 
600 per second , the amplitude gradually decreases until it 
has practically ceased at the end of the first compression, 

The period of the indicator is about soo to the second, , 
bo far as ordinary piston displacement is concerned From 
this it follows that considerable pressure disturbance* 
within the cylinder must have occasioned the oscillation 
In thij* particular engine, the explosion is alwajs accom- 
panied by a peculiar whistling sound, which seems to 
start just abour the fm?6 the diagrams show the beginning 
of the oscillations, that is, immediately after ignition It 
is somewhat difficult to account for this peculiar action, 
but it appears to have some connection with the discon- 
tinuous nature of combustion erf a mixture of Inflammable 
gas or vapour with air Thu was illustrated by an experi- 
ment in which inflammable mixture was ignited at the 
open end of a Jong tube The flame travels back along the 
tub< accompanied at first bv ft low, roaring sound, which 
increases in intensity as the end of the tube is reached 
terminating in a loud snap When this occurs*, the flante 
flashes back again, and there is obvious oscillation Of 
some kind proceeding It is not known why the mixture 
flame burns in this way, but this particular roaring or 
whistling seems to occur only when c* mhustion is going 
on, and is noticed in all pressure flames ft the open air 
It appears highly probable, then that wherever this oscil- 
lation goes on combustion is still proceeding ♦ 

Experiments have also been made by Messrs Hojborn 
and Austen on the speufic heat of mr and carbonic acid 
by an entirely different method, and there is reason to 
hope that as a result of experiments which are progressing 
in this country and on the Continent the whole question 
will be cleared up in the next few years m a satisfactory 
mariner 

As one who has given thtrtv years’ study to the pr«c- 
tK at and scientific problems involved in this matter, it is 
exceedingly gratifying to find a great arid increasing interest 
in the subject which will lead to the complete investi- 
gation of the comph \ properties of the working fluid 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Dr W Peddjb, lecturer in natural philosophy in the 
University of Edinburgh, has been appointed to the Harris 
chair of phvsics In University College, Dundee, in 
succession to Wof Kuenen 

Prof Mull, F R S , who was appointed professor of 
biology in the Yorkshire College of Science m 1876, is 
retiring from his chair in the University of Leeds at the 
end of the present session We understand that the council 
hns decided to establish separate chairs of zoology and 
botany, and will shortly proceed to appoint professor* of 
these subjects * 

The province of Saskatchewan is only eighteen months 
old, but already {says the Ttm?s) it is devoting its re- 
sources to the establishment of a Stite university A Bil} 
just introduced by the Provincial Government fn the Legis- 
lative Assembly at Regina provide* for the incorporation 
of such a university under a chancellor, convocation, 
senate board of governor*, and council The number and 
nature of the faculties to be established will be decided 
by the university senate The maintenance of tb* uni- 
versity is to be provided out of the general revenue* of 
the province and also by a percentage of the net receipt* 
of the province under the Succession Duties Ordinance* 

There has been serious divergence of opinion for more 
than two years as toy the policy of the Marine Biological 
Association of the West oT Scotland ThU association atos 
founded in order, according to the first article of 3 t» con* 
stitution, to investigate the marine fauna and flora of 
the Clyde sea area, to maintain a biological station nt 1 
Millport or other suitable locality, and generally to foster 
and encourage biological research At the annual meeting 
of the association on March 97 an amehdmep was carried 
bv a majority of one vote 14 that while approving generally 
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to# the report, the meeting docs not approve of the *taff 
being employed in biological nxirvev ” lhe chairman 
Dr, Rottfcnburg, Prof Bower, Prqf Graham Kerr, Prof 
LAwrie, Dr Teacher, Mr F J Bles, Mr Todd, the 
hdfc$rRrj' secretary, and other member* of the general com- j 
mitttte then tendered their resignations and withdrew from 
the meeting, 

^ Th» council df the Association of Teachers in 1 ethnical 
Jtittitations recently appointed a committee to report upon 
t the mathematical syllabuses of the Board of Education, and 
the \ recommendations of the committee have been embodied 
fn art ^outline of suggested svllabuses ” which has been 
sent by the council to the Secretary of the Board of Fdura- 
tion Several principles guided the council in drawing up 
Its suggestions It urges that there should be a pro- 
gressive development in pqra geometrv analvticul geo- 
metry and analysis in each of the six stages into which 
the examinations of the Board are divided , that the six 
stages should give a homogeneous and comprehensive 
education in the mam principles of the bcieme and that 
the course of work for honours exmnin itiorjs should be 
suih as to place the student in a position to undertake 
Original investigations should he desire to do so It is a 
hopeful sign that teachers are able to lav before tht Board 
of Education their views as to what it is rensombb and 
desirable to expect of candidates in examinations and we 
have no doubt the Board will give the HiiggrMtons the 
consideration they deserve Cc rUtin of the recommend- 
ations will be improved, no doubt by submission to re- 
vision, but the cooperation of teachers with outside authori- 
ties in the examination of students deserves everv 
encouragement 

According to an address delivered bv Miss Hoskvns 
Abrahal! in the Memorial Hall Manchester, and pub- 
lished by the Manchester and Salford Samtarv Associ- 
ation, the system of popular education now lurrent needs 
radical amendment in urder to prevent further physical 
degeneration on the part of the lower-class population 
of the country The system now in vogue is regarded 
as essentially non-hygiemc, especially so far as infants 
and young children are concerned The maintenance of 
silence and order in mfunt schools (formerly regarded a*, 
a piece of mental discipline) is condemned, and in lieu 
of this It is urged that the pupils should be put to pl*> 
in r large empty apartment with 44 a heap of sand in one 
corner and a tub of water In another ” It may be pointed 
out that much the same results could be attained without 
expense by allowing the children to play in the old- 
fajhioned way in the streets or lanes Nearly as drastic 
amendments are proposed in the curriculum for older 
pupils , while it is also urged that these should be kept at 
school until a considerably later age than is now the 
practice Neither is the education of teachers anything 
like perfect, one of the elements lacking being “ skilled 
observation of children and skilful handling of them in 
accordance with what has been observed " 

SOCIETIES 4JVD ACADEMIES 

London 

Royal Society, November i 1906— 44 On Intravascular 
Coagulation In Albinoes and Pigmented Animals and on 
the Behaviour of the Nucleo-protetds of Testes in Solution 
in the Production of Intravascular Coagulation 11 By 
Oi P. Mudff«< Communicated by Dr A D Waller 

FRS 

(0 albinoes are injected with a solution of nucleu- 

proteld derived from a pjgmented animal, a certain* number 
Of them, about 9 per cent , absolutely fail to clot, while 
about % per cent give a qualified clotting, the remainder 
giving a typical intravascular coagulation of more or less 
extensive development * 

(a) When' albinoes are similarly injected with a solution 
^of nucIeo-protehL but derived from albinoes, no absolute 
failure of coagulation jpccurs, and it is very doubtful if 
any 1 qualified ones do The great majority clot as distinctly 
as do pigmented individuals 

( 3 ) When pigmented rabbits are injected with solutions 
of nucleo-protelds, derived from albinoes or with those 
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derived from pigmented individuals, no failures of coagu 
1 u ion occur 

(4) I he Himalayan ribbit in respect of its reaction to 
injected oudeu-protuds, beh iveis like the complete albino 
[his rabbit, though resembling the Norway hdro in its 
winter coat, in which condition Pickering failed to obtain 
intravascular coagulation, ditBrs from it in having pink 
(unpigmented) instead of pigmenud eves and in never 
becoming pirioduallv wholly pigmented It idnnot, there- 
fore be used as corroborative evidence of Picketing's eon- 
1 fusion with r* spett to the Norway hire 

(5) Failures 10 coagulate, when they occur arc due to 
inlu rent quulities of the individu ds and not to weakening 
in the uctmty of the solutions used 

(0) Albinots require a lirger mean dose pi r kilogram 
of bodv weight of iniccted nucleo-proteid to muse death 
b) mtr iv iscular toagulatton than do pigmented animals, 
t hr relative resisting powirs of the pigmented and albino 
individuals hung is 1 to 1 5 respectively 

(7) Both albino md pigment* d individuals ire more 
resistant to nucleo proluds obtained from individuals of 
their own race than thev ire to those obtained from the 
dternativc source 

(8) The attivity of i solution of mu leo-proteid prtparecf 
from spermatic glands decreases (but not quite uniformly} 
as the maturity (weight) of the gland increases 

(0) Solut on* of nucleo proteids pnpmd from heavier 
(maturer) speinutu gl tnds undergo a progressive loss of 
activity with increasing period of keeping i e from one to 
twenty days But solutions derived from lighter (immature) 
glands undergo a fluctuating variation in activity, falling 
off on the second dav after preparation and rising again 
on the fifth to seventh, and thence exhibiting n progressive 
fall 

Januar> 24 — 44 Note on the Application of Van der 
Waab’s Equation to Solutions ” By the Carl of 
Communicated bv Prof J Larmor, Sec R S 

The author attempts to apply Van der W ids’s equation 
of state to the results of direct nuasuiemenls of osmotic 
pressure at o° f Various modific itions of this equation 
weie tried without success but by the mlroduition of a 
third constant two equations were lound that fit the 
experimental numbers 

The equations are — 

(A/ 77 -p + a/n 3 )(v-b) = RT (1) 

(A/u+p-a/^Xv-bj^Rl (2) 

whete p is the osmotic pu satire, R md 1 the gas con- 
stant and the absolute temperature respectively, while 
ih* u of equation (1) is the volume of water which con 
tains 1 gram molecule of solute, and the v of equation (2) 
is the volume of solution containing the gram molecule 

It is pomcccl out that both iquations give impossible 
\ dues for the critical points, but on plotting Uhe graph 
of equation (1) for the different substances, it 19 found that 
in each ease the point it which dp/dv — n and the osmotic 
pressure' decreases with increase of concentration may be 
within the reach of experiment Decrease of osmotic 
pussure with mu ease of concentration implies physical 
instability and change of state, hence it is suggested that 
when dpUid = o the limit of supersaturation has been 
reached, and the solute must crystallise out 

It 19 shown that i solution has two osmotic pressures 
the second osmotic pressure (which would only be mani 
Tested directlv if one could hnd a semi-permeable mrm 
brane permeable to the solute) is connected with the 
freezing point of the solution in a manner similar to that 
which connects the crystallising point and the ordinary 
osmotic pressure 

41 On the Presence of Europmm in Stars " By Joseph 
Lunt. Communicated by Sir David Gill, K CB F R S 

Having obtained, from measures on the column line 
\ 4435851 in the spectra of a Bod t is and $ Genunorum, 
radial-velocity values which were not in accord with those 
obtained from other stellar lines, the author suspected 
that the line near A 4431; 8 in the stars named was not a 
“ pure ’* ope The resulting radial velocity was such as 
would be given by a 44 disturbing M line very close to lh« 
calcium line and at about A 4435 753 Reference to 
tecords of laboratory spectra showed him that Exner 
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and Hasiiuk gavi a strong line of europium at A 44357*; 
A search for olhtr strong europium lines in the Arcturus 
spectrum r< vealed several abnoinully strong stellar lines 
Ogiecing close]) m fxisifion with the europium lines, and 
the outhor concludes that these cannot be explained with- 
out involving the 1 are element in question Incidentally 
he reviews thf evidence for the occurrence of thr same 
element in the sun’s cln omosphere, and confirms Prof 
Dyson's previous conclusions that europium is represented 

Januarv ^ r — ‘ On tin Discharge of Negative Hectriuty 

from Hot Calcium and from I line ” By Dr Frank 

Horton Communicated bv Prof J J 1 hoinson h R S 
This pijnr lontams in auount of some experiments in 
which the negative leak from hot t ilcium was compared 
with th it xrom platinum and troin linu under similar 

jconditions l he negative leak from a plxtinum strip 
heated bv an eketne currmt was first investigated I his 
strip was then covered with metallic calcium by sublim- 
ation from an elutneallv-hcared calcium wire situated in 
the discharge tube near to the kathode The negative 
Irak from the t tic ium-u>vered strip was determined at 

different temper iluus Some pun oxygen was then let 
into the apparatus and rhe c xkiuiil on the kathodi was 
oxidised to lime Ihe excess of owgm was thin 1 (.moved 
and the negative 1< ak again measured Finally hvdrogen 
was let into the appuritus, md the effect of this gxs on 
the neg itivr leak from linit was investigated 

Tho results obtained ma\ bt summarised as follows - 
(1) The negative leak fiorn c lUlum is greater than from 
platinum at the same temperature 

(a) On oxidising the calcium on the kathode to lime 
there is a great inerease in the negative leak This is 
contrary to r xpectation for we should expect the presence 
in the molecule of lime of the electronegative atom of 

oxygen to art as an nttraiting force tending to n Lain 
the esc iping corpuseb and that consequently the leak 
from lime would he less than from calcium** under the 
same conditions 

(3) Thr negative Irak from hint In hydrogen is much 
gteiOr thin that in air or helium 

lebrutn 28 — “ J fic Occlusion of the Residual Gas by 
the Glass Walls of Vacuum lubes ” B\ A A Campbell 
•wlnton C onimunu m d bv Sir \Vdham Crookes 
FRS 

On strongh h»aimg portions of the glass walls of 
vacuum tubes that had been subjected to sivtre use m 
i8q8, and had sour Inn open to atmospheric pressure 

they immidutcly 1 m cum <loud*d, the effect being dur to 
quantities of minute spherical hubbies of gas which could 
be clearh seen with a microscope, and win *on ihe 

average about 001 mm in <li vmeter By dissolving iwav 
one surface of thi glass, with hydrofluoric acid until thr 
bubbles just disappeared and measuring the thickness 
before and ifb r this process, it was ascertained that the 
bubbles were about o 122 mm from the inner surface of 
the glass It would thrrefore appear that the particles 

of gas m 1st have been shot into the glass to about this 
depth 

In a typical case the number of bubbles per square 
untimetje was found to be about 625000 from which it 
w is cakulated that the total amount of gjs at atmo- 
spheric presume occluded tn the particular tube was nearly 
o 05 cm apart from me further amount that may have 
escaped on the heating of the glass 

A number of pieces of the glass were next placed in a 
flat and air-tight tin chamber connected with a vacuum 
pump iad a spectrum tube This was exhausted until 
no elcitne discharge would pass through the spectrum 
tube, and was then hammered s 0 as to powder thr glass 
There was an immediate fall of vacuum, and on examin- 
ation with a spectroscope the gas that had been evolved 
was found to be mainly hydrogen This process was 
repeated several times, the result in each case being to 
bring out more hydrogen It would therefore appear thaf 
the gas occluded in vacuum tubes exhausted in the ordinary 
manner from atmosphere is almost entirely hydrogen, 
due no aoubt, to theJeLectrolvsis of watrr vapour 
Further experiments were tried with helium A new 
tube was first exhausted until no discharge would pass, 
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and then helium was admitted m small quantities few 
time to time with intervening sparking untU x cubic 
centimetre at atmospheric pressure haa been absorbed 
Ihe glass of this tube showed bubbles when heated, otai 
on placing some of it in a vacuum chamber* as befOrt 
described, and reducing it to powder, sufficient heHutt 
was evolv<°d to show the helium spectrum clearly $ee 
ing that helium docs not combine with anything ai 
ordinary tempt raturc*., and that this gas was extracted 
from the glass by mere mechanical powdering of tbs 
latter, it would appear that the occlusion re due to tW 
mechanical driving of the gas into the glass, and not tc 
any chemical combination 

Linnean Society, March 7 — Prof W A HerdmAn* FRS, 

president in the chair —A series of specimens of Ntlefto 
ormthopoda, A Braun, collected by the Rev, Canon &u!lock 
Webster H and J Orovst This rare species has ohly 
been found in a small district in the west of France from 
Anguultnu in the north to the south of Arcathon, and 
doubtfully in one locality in Portugal The especial interest 
of the specimens exhibited, which were collected to the 
souih of Artachon in March and April, 1906, was that they 
repnsenled gatherings of the plant from vtry different 
habrnts, and showed great variations The plants collected 
in shallow ditches were already in full fruit, while those 
from running w it* r and lrom Lake Cazan wfere quite 
immature and so far sterile Only a few specimens of this 
species have previously reached Fngland, an tne collection 
< xluhited was probably by far the most eXtensfll#^ series of 
forms yet obtained — The ornamentation of the frog tad- 
pole, Ratio, temporana tracing the growth of golden spots 
which attain a maximum about the thirtieth day after the 
tadpole emerges from its gelatinous envelope MUs N F 
La.ya.rd> — Decapoda captured during the 1900 cruise of 
fl M S Research in the Bay of Blscav, forming No xt of 
the series of reports S W Kamp. The majority of the 
specimens were larval adult Decapoda, being as a rule 
strong enough to swnn out of an ordinary tow -net A fin* 
series of stages of Acatithephyra purpurea, A M -Edw , 
showed that, as Couttere predicted, this species hatches as 
1 Zoa?n, while the allied A debilts leaves thi egg in a 
“post-larval” condition with all its appendages formed A 
lunnus feature of development was noted in that the ros- 
trum and cornea, after consideiable growtu, undergo t 
sudden reduction, followed again by subsequent growth to 
the adult condition The various stages and those of u 
Caricyphus larva, were fully described and figun d ^Colour 
changes in South African chama Icons, observed during ffid 
visit of the British Association to South Afrit a m 1903 J 
Prof L B Poultoft and Dr G B Lonyttaft — f he occur! 
rence of ^pergulana tithemeHJts and Agmstts verUctllata Irj 
the Ohanml Islands G C Drue*. /' 


Geologic*! Society, March 13 —Dr Aubrey Strghanj 
IRS, vice-president, in th^ chair —A Silurian mller ij 
the eastern Mendips Prof S H Rtynoltft. I he fraa^ 
nvntal igneous rock is of two types — (1) normal fin/ 
grained tuff, from whuh m thru localities more thf 
thirty species of Silurian (probnblv JJandoverj) fossj 
hive bten identified the tuffs are seen at Sunny hill 1. 
underlie tie trap, (2) a coarse ashy conglomerate, tl 
relation of which to the other rocks Is obscure Fot 
possibilities as to the nature of this rock are discuss© 

It may be the bdsenient-tonglomerate of the Old Rt 
Sandstone, an aqueous deposit belonging to ihe son 
igneous series as the associated trap and normal tuff, cf* 
an old river gravel deposited subsequent to the fossilrferous 
Silurfan and prior to the Old Red, or it may represent the 
necks of the volcanoes from which the rocks Were ejected 
The last of these possibilities agrees best With the facts 
Changes of physical constants which take place In certain 
minerals and igneous rocks, on the passage from fh© 
cr\ stalling to the glassy state with a short ndt$ on edteOtlc 
mixtures J A Douglas, The author describes the 
riectncal apparatus employed Powdered rock of knowh 
specific gravity is fused as oft*n*as reOufrtd in a loop 
of platinum ribbon The f treed product re poWderad, 
anuned with the microscope, and then placed in a diffusion 
column The diffusion column is sealed lh a gla^s tube 
Acid rocks were found + to increase 6 per cert t tb JO per 
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^cetjt in Volume* intermediate rocks 5 per tent to 7 per 
, and basic rocks levs thdn 6 per cent Of minerals 
teeted, pargaSite underwent the greatest expansion, albite 
gained u> per cent , while in anorthite and louche the 
<$n crease w** less than ^ per cent The melting points of 
f the rocks and minerals experimented upon were found to 
fpnge from 1260° CJ for rhyolite to 1070° C for Clee Hill 
dolerite The refractive indices of the glasses were deter- 
mined in dense fluids attempt was made to find 

experimentally the eutectic proportions of quartz and 
felspar A mixture of orthoclase and albite gave a melting 
point lower than those of either mineral taken separately 


Royal Meteorological Society, March 20 - Dr H R 
Mill, president* in the chair — The exploration of the air 
Majoi* 13 F S Bad«n*Powtli 1 wo classes of people 
are Interested in the exploration of the atmosphere - — 
(;) the meteorologists, wno study it chiefly to find out 
about the weather, and (2) the inventors, who would utilise 
it as a highway of -travel But these two are by no 
meant* ilvals The attainment of their objects will be of 
mutual assistance to one another The aerial navigator 
will Want to know all about the currfnts and the con- 
ditions of the air, while the meteorologist will derive the 
Utmost benefit from the ability to visit any parts of the 
atmosphere J here are three means now at the serviu 
of man by which he may ascend into these desirable 
regions, or may send up self recording instruments to 
probe the mysteries of the skies, viz balloons, kites, and 
flying machines 'A he balloon, although at the time of its 
Invention it was hailed with acclamation us promising the 
conquest of the air to man, \et it is now realised that 
this cumbrous and delicate apparatus is not capable of 
much practical application It is, nevertheless, useful 
(1) as an observatory for scientific Investigation, (2) as t 
means of reconnaissance in war, and (3) as a most agree- 
able way of spending an hour or two in blissful peace 
'•rd sublimitv But recently great strides have been made 
e^/hc improvement of the balloon in the way of pro- 
vmg it with engines and propellers so that it may be 
driven to any predetermined goal Twenty-five years ago 
the French Government made I he first dirigible airship, 
ipnd uow it possesses one, if not more, that seems to be 
5f\l) practical air vessel of war Count Zeppelin in 
$ei\wmy has also produced a machine which in point of 
fsizl^ns well as in speed has beaten all records Going 
to Ine other extreme, we have small balloons now tapabh 
of attaining the greatest heights carrying self-recording 
ir^truments Such contrivances have recently ascended to 
*he enormous altitude of 82 000 feet, or nearly sixteen 

nu *1es above the surface of the earth Closely connected 
Ttytth this subject of ballons sondes , as the French call 
fliem, Is that of meteoroJogical kites T hese also have 
k Jeewgnuch improved in recent years, and instruments 
Ifte* by kites retained by steel wires have actually 
^tended to a height of four miles Kites of a much 
larger dimension have also come into use during the last 
few years At Aldershot they have been regularly intro- 
duced mto the service Men were first lifted by this means 
in 1805, in which year the lecturer made a number of 
ascents up to too feet high but improvements have 
gradually followed until now men have actually gone up 
to a height of 3000 feet, an elevation practically beyond 
Ute reach of rifle bullets and so high as to render 

the aeronaut almost invisible Major Baden-Powell, m 

conclusion, referred to a subject which, if it has not 
hitherto had any very practical results, yet promises to 
bHng *bout perhaps more extraordinary changes in the 
life of man than have resulted from anv other of the 

marvellous Inventions of the nineteenth or twentieth 
centuries The flying machine has come, and It has come 
to stay During the last two or three years, not onlv 

have men been successfully raised off the ground, but 
have been able to sustain themselves In the air for half 
an hduf at a time Verv little more remains now to be 
done before we can say that man has veritably conquered 
the air 

* Cam mi do* 

Philosophical Society* February 35 —Dr Hobson, presi 
dent, the chair. — Some points in the anatomy of the 
peripheral nerves Dr B ffmlth, Several specimens were 


exhibited to show that the contout, size, and form of the 
ntrve trunks of the body exhibited considerate variation F 
that these variations were associated with (1) the physical 
conditions of the tissue traversed by the nerve, (11) the dis- 
placements and strains to which the nerve trunk was 
subject , that the local enlargements which certain nervi s 
exhibited were due histologically to (1) an accumulation of 
the intrinsic connective tissue in the nerve trunk, (h) the 
presence of numerous Paceiman corpuscles embedded 4ft the 
neive fibre bundles of the nerve trunk — An occipital 
vermian fo^wi and cerebellar vermian eminence Dr G F 
R offer*. A median occipital fossa 14 mm X35 mm in the 
shape of a gutter was shown with a scries of varieties 
ranging from a smalt triangular flattening at the base of 
(he occipital crest through triangular fossas of increasing 
sm up to the spec. mien noted above —The tendency to 
fusion shown by the suboccipiUl virtebue Prof A 
M«CAH*t*r A series of ankvlosed cervical vertihrae in 
which there was exhibited a progressive coalescenu of the 
several parts of the occiput and atlas, and of ithe axis and 
third cervical vertebra lbe stages ranged from a simple 
adhesion to a complete unification In one atla> there was 
a perfect murocentral articulation between th* pedicle and 
the ixial odontoid process on one side— Ihe range of vari- 
ation in the navicular bone Dr M Sm UH \n exhaus- 
tive investigation of the very large collection in the anatomy 
s< hool resuits in the distinction of several well-defined 
virieties of the navicular bone— 1 he histology of the early 
placenta in Sc mnopithecus Dr W I H D wok worth 
1 he anatomical department has reu nod from Dr C Hose 
i specimen of the uterus of a Afnrmus mmesfrmur in an 
carle stage of pregnancy Microscopic c vairmmtion of the 
p] icentil area gives vahuble and suggestive information 
as to the mode of connection of the maternal with the 
embryonic tissues in the earliest stages of placental forma- 
tion showing in purticulir the fate of the ut» rme epithelial 
celis — \ chemical test for “strength” in wheit-flour T B 
Wood, (See Nature February 21, p 391 )— Jhe appli- 
c ition of integral equations to the d« termination of expan 
sions in series of osulluting functions H B*tom*n, 
March 11 — Dr Hobson, president, in the chair 

-Reduction of carbon dioxide to formaldehvde (pre- 
liminary note) Dr F*nton Experiments were 

pet formed which demonstr ited the direct reduction 

of carbon dioxide to formaldehyde in aqueous solution 
It was further shown that a similar reduction can be 
brought about indirectly, with formic acid as the inter 
mediate stage — Dithioxanthoxalanil and its homologues 
S Ruhemxnn 1 hioacetamhde and its homolnguq^ react 
with ethyl oxalate in the presence of sodium elhoxide to 
vield coloured compounds , these, in composition, differ 
fiom the corresponding substances which the author 
previously obtained on using acetanilide and its homo- 
logues, by the replacement of two of their oxvgen atoms 
by sulphur — Sonic observations on complex carbonates 
1 U Wood and H O Jorva* The authors have in- 
vestigated the solubility relations of potassium and copper 
carbonates, mu determined the conditions under wbnh 
the double silt KjCC^CuLO*, crystallises out from these 
solutions - An optic dl\ active tetnihydroquynoline com- 
pound I ffuoknoy Fxpermients have been made on a 
m ries of denvativc* of tetrahy droquinohne containing a 
quinquevalom nitrogen atom, but at present the only com 
pound that has been resolved is methvl allyl tetrahydro- 
quinohnium d-brom-camphor$ulphonate After icpeated 
re crystallisation of the d-broro-camphorsulphopate from 
ethyl aci tate and toluene, the less soluble portion had 1 
molecular rotatory powraf of 195 0 in aqueous solution tlu 
value of [M] , for the bast* ion consequently being - 75 0 
I he more soluble portion gave a value for [M]j> of 342 0 
Hence the [M]l> for the basic ion Is +72° —A spries of 
substituted bromanihnefi J R Hill Theso compounds 
were prepared in order to obtain from them two series 
of asymmetric nitrogen compounds by the addition of ally! 
and benzyl iodides Such series would onlv differ from 
those deserved by Mi«9 M B Thomas and Mr H O 
Jones (Journ am Soc , 1906 p 280) b\ tht presence 
of a bromine atom in the phenyl group In thu way the 
change in ,the optical activity produced by increasing the 
weight of the phenyl group could be studied These 
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b roman U in es were prepjied by the bromination of the 
corresponding aniline*; , the series contains the bromopheny l 
and methyl groups with the ethyl, propyl, isopropvl, tso- 
butyl, ana Ucramyl groups The isopropyl compound is a 
solid, the others are oils the bases were ch true tensed 

by means of their ptcrates, and the quaternary compounds 
formed by addition of methyl iodide — Some new platlno- 
tyamdes L A Levy In continuation of previous re- 
searches upon the fluorescent of platinocyamdes (Frans 
Chem Soc , January, tqo6 J, the author prepared uranvl, 
guanidine, and nitron plalinocyamdes, which were briefly 
described, — The resolution of salts of asymmetric nitrogen 
compounds and weak organic acids Miss \ Homer. 
With a view to find out whether optically active nitrogen 
compounds could be used for the resolution of Weak 
organic acids, that is, for those cases where a strong base 
is required, tartaric acid was treated with a solution of 
phenyl benzyl methyl isopropvl ammonium hydroxide pre- 
pared from th$ iodide, equimolecular quantities of acid 
and base being used A well-formed crystalline substance 
was obtained which on analysis proved, to be the add 
lartrate of the base used —A new coloured fluorescent 
hydrocarbon Miss A, Homtr >A new hydrocarbon has 
been isolated from the products obtained by the action of 
aluminium chloride on naphthalene at ioo° C , to which 
the formula and the name tetramethyl erythrene 

have been assigned — Notes on the proportion of the sexes 
in dogs W Hup*, The results show a remarkable 
similarity In the proportion pf the sexes born by grey- 
hounds, collies, and large dogs as a whole, while in 
terriers there is sufficient difference from the above to 
show that distinct racial variation occurs It is assumed 
from a variety of known facts th it ova and spermatozoa 
ire themselves sexual, and that the latest moment when 
the sex of the offspring can be determined is at the time 
of fertilisation — Preliminary note upon the presence of 
phosphorus in crystalline egg albumin Miss P G 
Wliicoofc and W B Hardy — The natural units of miss 
length and time H C Pooklfngton —The variation 
of the absorption bands of a crystal in fl magnetic field 
W M An attempt is made to give a theoretical 

explanation of some observations made bv M Jean 
Becquerel in the behaviour of the absorption bands of 
ceitam uniaxial crystals in a magnetic field 

Dublin 

Royal Irish Academy, February 25 —Dr F A Tnrleton, 
president, in the chair — The lover Palaeozoic rocks of 
Pomeroy W G Foarrtaldos, Dr Gertrude L Ilf**, and 
B Smith 1 he paper gives an account of the application 
of the modern zonal methods to a district made classic bv 
Portlock so long ago as $845 The beds developed ire 
divided into the besertcreat group, the Little River group 
ind the Corrycroar group and are the equivalents of the 
\shgillian, the Llandovery, and the Tarannon groups of 
Great Britain Of these the two lower groups are considered 
m detail, and arp considerably subdivided The Desert- 
< reat group rests unconformably upon the ancient horn- 
blende and granitic rocks to the north and is of a shelly 
or trilobite bearing type corresponding to the contempo- 
raneous rocks of Girvan , its upper beds contain also a few 
giaptohtcs and the interesting AegUna tedtvtva The Little 
River group follows conformably, and like the rocks of 
Moffal is wholly graptolitic The rocks are much folded 
on the isoclinal plan, and the total thickm*ss of the two 
groups mentioned can hardly exceed 600 feet Notes on 
the correlation with other areas and descriptions of certain 
interesting trilobite* aje appended The paper is illustrated 
bv a map and sections 
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MSCHAJttSM OF THE WORLD , 

rjb^ JForW Mazfcf*e. 1 Jie First Phase, the Cosmic 
.Mcchanfspt By Carl Snyder Pp xvi 4-488 
{Londdp# Longmans, Green and Co , 1907 ) Price 
9** net* * 

I N th« book the author purposes u to go back to the 
simplest beginnings of things— to the days when 
primitive man first learned to count, to measure, to 
time, and to weigh, and fdmiark out how his every 
f *tep towards positive knowledge has been an advance 
| toward mechanical conceptions of phenomena w hich 
' must on£ day end in d mechanical conception of the 
* whole/* Two-thirds of the book are therefore de- 
voted to a history of man’s ideas about the construc- 
tioh of v the universe, while the remaining pages gne 
an account of the results of the investigations of the 
present day Among his predecessors the author 
mentions Pliny and Humboldt Ijt would be unfair 
ta t^ame }dm for not coming up to the high level of 
Humboldt, but it is unfortunate that he too often 
resembles Phny in not having understood his sources 
properly, without resembling him in presenting his 
reader* with a great mass of detail The narrative 
ie very verbose, and does not clearly show how one 
idea or group of ideas has been developed from 
prenous ones 

The author has evidently not studied the original 
works of the heroes of science whose judge he has 
constituted himself, as he is anything but a trust- 
worthy guide in the history of astronomy ^rnong 
the historical works consulted he mentions Schia- 
parelli* memoir on the precursors of Copernicus, but 
he can hardly have read it carefully, since he repeats 
the old errors about Pythagoras and Philolaus having 
taught the heliocentric system Mr Snyder is not 
interested in those philosophers who did not know 
th^t the earth moves round the sun, and Plato and 
Aristotle are dealt with very severely Though he 
acknowledges that Plato knew something of geo- 
metry, he thinks that 11 the puerile phantasies with 
which his pages are strewn do not gne us a very 
high idea of his powers of mind ” \ristotle “cuts 
rather a sorry figure as a thinker,” and the only 
philosopher of antiquity who finds favour in the 
author* sight is Demokritus, on account of his 
atomic theory 

That the earth 1$ a sphere the author imagines 
was undoubtedly known to the Egyptian priests, who 
communicated this discovery to Thales , and m several 
places it is hinted that the Egyptians and Babylonians 
knew a great deal more about tfie construction of 
the world than the Greeks ever did in after times 
Tin* was the belief of Bailly (whoiln the author quotes 
among' his authorities), but the discoveries of 
archaeologists have long ago shown it to be devoid 
of'The slightest foundation Among the Greeks, the 
author (or his source) fixes on a certain Bipn, said 
to nav$ been a disciple of Demokritus but otherwise 
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unknown, as the first to have Worked otft Id detail 
the doctrine of the sphericity of the**arth This is 
done solely on the authority of Diogenes Laertius, 
who sfcys that Bion was the first to assert that theft? 
are countries where there is dav for six dtortths and 
night for six months That Parmenides and Pytha*- 
goras had announced the spherical form of the earth 
and divided it into five /ones at least fifty years 
earlier is not mentioned 

The various measures of the size of the earth are 
next dealt with, and it is stated that we do not know 
the exact value of a stadium It is, however, now 
quite certain that the stadium of Eratosthenes was 
equal td 157 5 metres, being the measure employed 
by the bematists or professional pacers, and that 
Posidonius used the same Their results for the Cir- 
cumference of the earth, 252,000 and 240,000 stadia, 
were therefore not very discordant, and the former 
w f as remarkably near to the truth Ptolemy, who 
gives 180,000 stadia, employed the official or Royal 
Egyptian stadium of 210 metres, so that he, in other 
words, simply adopted the value of Posidonius That 
Columbus thought India much nearer to Spain than 
it really is was therefore not caused by an error of 
Ptokmy in making tht earth too small, but by his 
believing Asia lo extend much further east than it 
does 

It the author does scant justice to Eratosthenes in 
this matter, he certainly gives him far too much 
credit with regard to his idea of the distance of the 
sun We ire told that, according to the ” Placita 
Philosophorum,” Eratosthenes gave this distance as 
804 million stadia, a wonderful approximation to the 
truth So it would have been, but unfortunately the 
eoirect reading of the passage in question is 4,080,000 
stadia, so that we need not tumble oursehes to find 
out how Eratovlhtnes came to know the distance of 
the sun so verv accurately Neither was the know- 
ledge of Posidonius on this matter very miraculous, 
for when he assumed the sun’s distance to be 
500 million stadia, it was a perfectly arbitrary 
assumption, in which he merely followed Archimedes 
In his “Arenanus,” Archimedes had purposely made 
the circumference of the earth equal to three million 
stadia, in order to have large numbers to operate 
with, and the circumference of the solar orbit ten 
thousand times as great 

No attempt is made to show how Aristarchus mav 
hive been led to suggest that the earth moves round 
the sun, but here, us everywhere else, the author fails 
to uahse the state of science of past ages, and 
thinks that it “passes understanding ” that Archi- 
medes could accept the geocentric system The 
wonderful progress of mathematical astronomy, 
culminating in the work of Ptolemy, is quite ignored, 
snd the picture of Greek astronomy presented bv Mr 
Snvdcr is on the whole a very misleading one Pass- 
ing to Copernicus, we find it stated that he discarded 
the system of epicycles, while the truth is that he 
hid to employ them very largely, because he did not 
know the two first laws of Kepler The “ third 
motion ” of the earth assumed by Copernicus has 
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also been quite misunderstood As usual , the author 
is ready with his blame, and wonders that Leonardo 
da Vmci did not stand up for Copernicus, But as 
he died twenty-four years before the book ol 
Copemicusr came out, he may be held excused The 
same is the case with Kepler, who could not very 
well make use of Galileo's little book on mechanics 
written in 1594, since it was not printed until four 
years after Kepler’s death Of Galileo we learn 
that he showed that the speed of a falling body in- 
creases with the square of the time (p 256) Had he 
really done so he would have deserved to be enrolled 
among the delinquents castigated by the author So 
would Newton, if he really had proved that the mass 
of a body may be calculated if we know the period 
and distance from the central body, or that gravity 
1a less at the poles than at the equator (p> 261) 

The author has succeeded better in the last hundred 
pages, which deal with stellar astronomy, the last 
chapter discussing the question of the probable “end 
of the machine ” His own opinion is that all bodies 
will finally be congregated into a single mass, but 
he also sets forth the view of Arrhenius, that the 
matter of the universe follows a continual round of 
alternating aggression and dispersion 


THE MATHEMATICAL ASPECT OF 
SPECTROSCOPY 

Vorlesungcn t iber teoreUsche Spfktroskopte By 
Prof A Garbasso Pp viil+256, illustrated 
^Leipzig Johann Ambrosius Barth, 1906 ) Price 
7 marks 

I N the printed report of the lecture delivered before 
the Royal Institution on March 30, 1906, on 
•** Recent Progress m Magneto-optics,” Prof Zeeman 
concludes with the following remarks — 

“Maxwell has said, 'an intelligent student armed 
with the calculus and the spectroscope can hardly 
fail to discover some important fact about the interior 
structure of a molecule 1 I think this statement re- 
mains as true now as it was thirty-two years ago 
“There can be no doubt, I think, that spectrum 
analysis, and especially the magnetisation of the 
spectral lines, wilt give us a clue to the inner struc- 
ture of the atom , 

“ I hope that I have succeeded in imparting to 
you this my conviction 99 

Now Prof Garbasso ’s book speim to us exactly 
to cover the ground contemplated by Prof Zeeman 
When he wrote these concluding remarks It is, in 
fact, a well-planned attempt to build up an electro- 
dynamical theory of the phenomena of spectroscopy, 
using 00 more fficult mathematics than the ordinary 
calculus of rqathematicS^hysics 
"In spite ol the fact that the word “ electro- 
dynaimcal ” has gone out of fashion, and that it is 
•more proper nowadays to say “ electromagnetic,” the 
old word Is, here retained as representing more 
correctly the spirit of the present book ff the equa- 
tions of the electromagnetic field are written down 
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and the quantities ^it them are defined in 'the phretfe^ 
ology of the physicist, the study of these equations 
is rightly described as electromagnetism, : By rape®: 
sentlng the quantities in question as, js^enerafited 
position coordinates and the corresponding generalised 
momenta in Lagrange's equation#, the study fai 
brought under the heading of dynamic, ^Jqaxmdchi 
however, as therc^U no hard and fast TOtq qf ^de- 
marcation between the two methods, and It la a matter 
of convenience which Interpretation 1# used, $he nadir 
“ electrodynamical " well describes the methods of, a 
book in which both aspect^ are considered^ / 

The book is divided into twenty lectures? and U 
based on a course delivered at the tfmverslfy oi 
Genoa Of these, the first four form the first #ec 
tion of the book, and consist ^chiefly of introducing 
matter, namely, a summary of the principal pheno- 
mena of spectroscopy, a description of certain electro- 
magnetic and electro-opticdJ models and theft appfi 
cation to the explanation of optical resonance, and 
a mathematical lecture dealing with the well-known 
theory of small oscillations, transformations of fine, 
volume and surface integrals, and similar 44 auxiliary 
propositions ” 

The second section deals with Cauchy's theory ol 
dispersion, Helmholtz's theory of anomalous dls 
persion, and a lecture on mechanical models of com 
pound molecules, based on work by^Dr Filippmi, ol 
Genoa, who uses various forms of compound pendu 
lums for the purpose of representing the various 
degrees of freedom of the assumed molecule* 

I he subject proper of the book, namely, the build 
ing up of mathematico-physical theories, commence! 
with the eighth lecture, and occupies the two re 
maimng sections of the book These two section* 
afford typical Instances of what has been, and is likeh 
to be, the most interesting and prolific field of re 
search in dealing with complex physical phenomena 
To “ explain ” such a phenomenon we formulate 
some system, dynamical or otherwise, the equations 
of motion of which are capable of being integrate^, 
and the integrals of which when interpreted represeni 
effects similar to those observed The assumed 
system then constitutes a model of the given pheno- 
menon Dr Garbasso has endeavoured tjo confine 
his treatise to the discussion of phenomena that are 
capable of being studied by means pf models, adding 
that 

44 A theoretical exposition which doe* not taka 
account of the properties or of the possibility of b& 
model is for physicists no theory but only a chaos 
{' em Undrng ') 'A % 

The models ma<ie use of in the third sectibfr are ait 
electrical oscUTa tor#* each represented dia gf apunatteafiy 1 
by two or more conducting spheres connected by 
wires For ope-dimenslonal oscillations, simple 
oscillators each represented, by two spheres mr* 
chosen ; for three j dimensions the author, mai ify 
employ* compound oscillator*, having their conduct^ 
parallel to the three coordinate axefc. These are* qi 
course, simplifying hypotheses, but* ns^ the awth&r 
pomt 3 out, for example on pp 124, 149, the characters 
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i* of a very high order In all but 
P<«w t fbte cased, and certainly the purpose 
(Kf-itWpf' JktfWgrfga^oa* that of judging the unknown 
k^rtk ftw known, 1® best served by keeping the mathtf- 
M sla)pfe a* possible, Even when this i* done 
t^ie ituthor' obtains theoretical confirmation of the 
result* regarding the spectra of metallic 
WtoW sa It* (Lecture t 4 , § i), Lockyer’s long and 
•hort lirtde^md observations on the dissociation of 
the elements in the solar protuberances (Lecture i, 
Lecture xiV , j 6), Kayser and Runge's 
•erieS of spectral lines, and the phenomena of sur- 
f*op colours ( Ji Schiller farben “), under which head- 
ing the dolours of butterfly scales are discussed at 
some length, this application being illustrated by an 
exceHept photograph of the scales of one of the 
** blue*,” In which the dimensions of the pigment 
granules are equal to the wave-length of blue light 
Thi* section deals, then, with the electromagnetic 
theory of spectroscopy of which Lecture i 4 forms a 
general summary In the fourth and last section 


many of the same results are established in a different 
way, by what the author describes as the electro- 
static theory This theory is based on the study of 
moving charges, and regards the molecule built up 
of electrified moving particles It is, in fact, the 
electron theory, and the first lecture contains a proof 
1 *^at in the cases considered the electromagnetic 
force* are negligible compared with the electrostatic 
ones The succeeding chapters deal with Dr 
Stoney f s theory of double lines, J J Thomson's 
model® of atoms, and conditions of stability with 
special reference to the periodic hw The last lecture 
(Lecture 20) is a summary of the electrostatic theory, 
and contains explanations of the phenomena referred 
to above, based on this theory 
In summing up, Dr Garbasso expresses the 
opinion that the electromagnetic and the electro- 
static theories, and in some cases even mechanical 
models, are equally competent to account for observed 
phenomena The electrostatic method he considers 
to bp the' most complete, but the electromagnetic 
method possesses considerable advantages for teach- 
ing purposes, it possesses a peculiar heuristic value, 
and opens up the possibility of reproducing the 
electrical oscillations artificially 
The book makes no claims to being a text-book, or 
in any way a complete account of all that might be 
said On the subject It contains, no doubt, many 
proofs that are open to criticism, but experience has 
Bhown that objections are very generally raised years 
^fter a book has been written, and very often on 
work which ha® been accepted unchallenged by a v 
large number of readers Thfc main points we have 
now to consider are whether the author has stated 
hi* case well and carefully, whether the book is calcu- 
lated materially to help us in unravelling the many 
ruricmB put&fea revealed by the spectroscope, and 
whether ihe methods adopted are the best suited to 
the ofcjecf* In view, and on each of these points we 
pronounce judgment in the affirmative 
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ORIGIN OF THE ENGLISH NATIdN. 

The Origin 0/ the English tfatton By* H Munro 
Chadwick Pp viii + ^a (Cambridge ^The Uni- 
,veisity Pres*, 1907 ) ^ri& 7 s 6 d net. 

T HE title of this work really conveys a more 
accurate suggestion of its scope than the first 
sentence of the preficc, which describes it as “an 
account of the early history of the English nation ” 
There was certainly room for such a work, in which 
all the available evidence should be carefully con- 
sidered, and Mr Chadwick h 3* done this with the 
greatest minuteness In fact, his book suffers to 
some extent from over-minute discussion of question* 
which have at best a very faint bearing upon the 
mam subject of his inquiry This is especially the 
case with the hter chapters in the volume, such as 
that on the 41 Cult of Nerthus ” 

Another general criticism which might be made 1* 
that Mr Chadwick is rather too much given to the 
common, but very unsatisfactory, process of drawing 
a strong conclusion from a series of very weak 
premises, Unfortunately, much of the evidence re- 
lating to the Germanic conquerors of England during 
the time before tho inv ision is so fragmentary and 
contradictory that hypotheses can hardlv be avoided 
It is therefore the more necessary that thev should 
be used as sparingly as possible, otherwise the) are 
apt to obscure the recorded facts In particular, it 
is of little service in the end to set modern supposi- 
tion against ancient assertion, the former is at least 
as likely to be wrong as the latter, even when it 
appears to reconcile contradictions The author, for 
example, seeks to cast doubt upon the express state- 
ment of Bede that the invaders came from three 
nations, the Saxons, Angles, and Jutes On various 
grounds, such as similinty of language and customs,, 
lie comes to the conclusion that there is not sufficient 
evidence for separating the Saxons from the Angles, 
and that the invaders “ belonged not to three but to 
two distinct nationalities ” 

That the distinction cannot be elonrlv perceived 

now <foes not prove ver\ much, it may have been 
clear enough to themselves and to Bede It mat even 
to som* extent have become obscured through the 
migiatiop to a new country, just as national differ 
cnccs soon tend to disappear in modern colonies 

Or the difficulties raised by Mr Chadwick may 

simply lie in the meaning to be attached to “ nation ” 
or “ people ” In Scandinavia of the tenth century 
we find four very distinct peoples who did not differ 
from each other in any essential respect It is no 
argument against the reality of the Saxon element 
that Enghsc and Angelcynn became the usual desig- 
nation of the language and the people Where no 
great difference was felt, the convenience of a 
common name would soon be obvmus The use of 
national names is not stable enough to be valid 

evidence in doubtful cases The lowland inhabitants 
of Scotland in the fifteenth century called themselves 
Scots and their language English , and Snorn 
Sturluson evidently saw nothing contradictory m. 
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making Norwegian kings speak “ the Danish 
tongue ” These instances show how readily the 
name of the Angles might efface that of the Saxons 
even at an early date 

While such objections r&ay be made to some of Mr 
Chadwick's aigumcnts, the method he has followed 
in tracing the origins of the English people is a 
sound one He begins with what can be learned 
of the invading nations immediately after their settle- 
ment In Britain, and from this works back as far 
as possible into their previous histor> A necessary 
result of the method, however, is that as the inquiry 
advances the evidtncc^becomes more scantv, and the 
use of conjecture more and more obvious For this 
there is no help, but it seems a little disproportionate 
to give onlv nmet\ pages to the English period and 
two hundred and fifty to the Continental, of which 
so little is known These ninety pages contain four 
chapters, of which the first gives a survey of England 
in the sixth century, showing the extent of the con- 
quest at that date The West Saxon invasion, and 
that of Kent, are specially discussed in the following 
chapters, and the fourth is occupied with the ques- 
tion of the three nations referred to above It in- 
cludes some useful tables of early linguistic 
variations, and remarks on these, together with an 
iccount of the difference between Wessex and Kent 
in respect of the various classes of the community 
and their wergelds 

The very hypothetical character of Mr Chadwick’s 
inquiry does not do full justice to the great mass of 
interesting matter which he has brought together 
\ very wide range of reading and research underlies 
every chapter of it, and each point has evidently 
been the subject of much studv and consideration 
Many of his views are highly suggestive, and may 
yet lead to more certain results In the meantime, 
the evidence produied does not seem sufficient to 
convict Bede of an\ essential error, or to modify in 
any inipoitant way the usual views on the subject 

\ Crugif 

7 HE RAINFALL OF NORTH GERU 4 XY 
Die Rtedtrsehlbge in den norddeutschen 
gcbieten By Prof (j Hellmann In three 

volumes \oI 1 , pp vi + 386 + 140 , vol 11 , pp 
vm + 722 , vol in, pp viu + 872 (Berlin Dietrich 

Renner, 1906 ) Price 60 marks 

D R HELLMANN ’$ three volumes cont un a 

wealth of information relating to the rainfall 
and allied phenomena in the North German river 
basins The principal observations are elaborately re- 
duced, and in many aspects verv full) discussed 
The significance of this rainfall in its wider relation 
as part of the world weather, and, as such, its prob- 
able correlation with solar changes, are investigated 
with the advantage fcf well-marshalled data 
The area specifically dealt with in the volume is 
extensive, consisting practically of the great plain 
which extends without interruption from the chain 
of mountain ranges in south Germany to the North 
Sea and the Baltic The direction of the river flow 
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and the precipitation of the country fcrd very . 

determined by this chain of mountains, which Is part^ 
of the great vyater-shed of Europe Ttye condition* \ 
of the rainfall problem over such an area would seem ; 
to be fairly simple, and capable of being dealt/with , 
in general terms The local conditions, however* 
is usual, exercise a considerable influents, the 
u actual ” varying widely from any “mean t# 

The three volumes may be taken as a summary of 
the meteorological work of mahy yeartr in the de- 
partment of rainfall measurement within the district 
named Its fulness and painstaking completeness is 
such as is expected frorp the efficient State-supported 
meteorological organisation of Germany Much of 
the data is from the numerous and evenly distributed 
stations, daily returns from which are made immediate 
use of for short-date forecasting 

The first volume is general, describing and dis* 
cussing the data and results This volume is divided 
into five sections, of which the first, in dealing 
generally with the observation material and the 
manner in which it has been obtained, discusses the 
distribution of stations and the quality of the observ- 
ations themselves The recognition of the influence 
on these of the type and position of the gauges used 
is of value Such considerations affect the credentials 
of the older observations, a knowledge of the stand- 
ing of whiLh allows the full length of the record to 
be used safely or to be rejected where untrustworthy 
\ long meteorological record is sometimes, hke the 
curate’s egg, merely good in parts The ease of ap- 
proximate rainfall measurement conduced to its early 
commencement, and very old records exist Observ- 
ations made at Breslau (1717-1727) gave an annual 
mean of 576 mm , which does not differ greatly from 
the modern value of 567 mm A valuable bibliography 
of the history of rainfall measurement concludes this 
first part 

The amounts of rain and their reduction and mter- 
comparison are next dealt with The influence and 
value of smoothing curves by taking means is illus- 
trated both bv actual curves and by tables Means 
for several stations, for periods varying from five to 
fortv-hve years, together with the “greatest differ- 
ences ” in each set of means, are obtained and com- 
pared The standing of short-period means and the 
necessity of taking a long period to obtain a normal 
value become clear A valuable table of monthly 
seasonal and annual means, both actual and per- 
centage of mean year, is given in the- text for nearly 
100 stations The distribution oT rainfall in the year, 
from ten- and tw*cnty-year means, is discussed and 
illustrated by curves for Komgsberg and Stettin 
Abnormal rains and thunderstorms are considered at 
some length, while material for further discussion is 
given in tables of great detail 

The reduction of the data is further extended m 
the next section of the volume to the problem of the 
determination of the expectancy of greatest rajnfatj 
and the probability of the number of rainy days of 
definite intensity Various mean curves are used 
depending on periods of observation of from nineteen 
to forty-three years Snowfalls are dealt with m re- 
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latfoxi tp $nowy days* pnd their number and distribu- 


tion throughout the year are Illustrated * as usual, 
with Oompac^ tables of mean values for a large 
pmnber of stations Mean first and las* snowfalls, 
here effectively tabulated, are important factors in 
the estipiation of the climate of any place 

To this tpoint the work deals with general con- 
ditions and mean values drawn from the long and 
trustworthy records discussed In the sequel, that 
Cpost obvious fact about rainfall, its variability re- 
ceives attention* The outstanding and apparently 
abnormal features are discussed, and a very complete 
list" of dry and wet seasons from 1851-1000 is here 
available for critical investigation The attempt to 
correlate these changes with larger variables, cvclic 
ir otherwise, is a most important work The rain- 
fftU, considered in relation to the well-known sun- 
spot period, seems to indicate that periods of maxi- 
mum precipitation are bound up with maxima of 
sun's spotted area The author, however, is not 
ible to consider these directly related as cause 
and effect, while he suggests that Sir Norman 
Lockyer’s views as to the importance of prominences 
and allied phenomena may be nearer the true relation 
The reader is specially referred to Sir Norman 
Lockyer's “Report on Simultaneous Sol ir and 
Terrestrial Changes " as best setting forth the general 
Tlationship between these two classes of phenomena 

The second and third volumes contain t ibles of 
lata arranged under observing stations in the river 
)a$ms 

The work is a monument to the value of scientific 
organisation and industry, and lllustntes the high 
vorth of collecting long, trustworthy, ancj continuous 
neteorological records 


OUR BOOK SHELF 

r he Zoological Record Vol \hi Being Records of 
Zoological Literature relating chiefly to the* - \ear 
Edited by D Sharp (London Zoological 
Society, 1906 ) 

Vith this volume ends, at any rate for the present 
he series of this invaluable work with which \\c 
lave been so long familiar, for next year the 
imalgamation with the zoological section of the 
nternational Catalogue of Scientific Literature is to 
jpmmence One effect of this change will be to 
hake a radical alteration in the abbreviations 
tnployed for the titles of zoological serials, a change 
vhtch, from the point of view of the working 
laturahst, Is distinctly to be deplored Whether the 
tew arrangement will give that relief to the recorders 
0 whleH the editor alludes so confidently in the pre- 
ace remains to be seen 

In the main, the present volume follows the same 
me* as its predecessors, and displays the usual high 
cv$l of excellence By a rigorous system of cutting 
town, it has, however, been found practicable to 
nake a considerable reduction in the number of 
tapers in the general section 
Owing to the retirement of one old and experienced 
nemher pf the staff, it has been necessary that a new 
ec6r der should undertake the sections dealing with 
eptiles\ (inclusive of amphibians) and fishes, and it 
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is unfortunate that the editor has not apparently 
realised that this new member of his team required 
more attention than the old stagers To allude to a 
tithe of the serious and misleading errors in these 
two section* would be impossible, and we can only 
indicate a few of the most glaring Geography 
seems a very weak point with this recorder In the 
fish section for instance* the Rio Negro is placed In 
Afrit i, while the eastern seas of the Russian Empire 
are included in Europe Arabia in the reptile sec- 
tion * conies under the heading of Africa, while in 
the fish section Muscat and Oman are placed in 
Asia ** Ophidia ” too, is so placed and printed on 
p 27 of the reptile record as to convey the idea that 
it stmdx for a countrv It should also have been ex- 
plained that “ Rtu-ktu M is the Chinese equivalent 
of 11 Liu-ktu M or 14 Loo-choo ” 

As to misprints it might almost be said that their 
name is legion, but a» examples it must suffice to 
notice Epwratts for FpuraU\ t eandrvt for gaudryt, 
lloodwell for Hordwdl , Malauntfmvs for Malaco- 
clemmy*, and Tyrrano%aurus (repeated in the list of 
new genera) for Tvranosanrns In the case of a 
Luge number of new species of reptiles the localities 
are omitted while mane papers quoted in the title- 
list ire not referred to in the subject index None of 
the genera included in the Pcmdae reallv belongs to 
that group 

I he other recorders sceirf for the most part, to 
ha\e done their work will, although it would have 
looked better if the somewhat long list of corrigenda 
to the mammal record h id not been required 

R L 

l he Primtplet of Ilortuulturc 1 S tries of Prac~ 
tual $ aeniifn Lcssohk B\ Wilfred Mark Webb 
Pp (London Blackie and Son, Ltd, 1907) 

Price js 

lilt experience of the luthor is a former teacher and 
demonstratoi in the Lssex C ountv f ouneil School of 
Horticulture has served him in good stead He puts 
a plant into the binds of the pupil shows him how 
to studv it indicates to him what there is to be learnt 
from it both as to external form and internal func- 
tion and having thus rendered help m the pre- 
liminarv stages leucs the pupil to make himself 
master of further details b\ his own exertions 
We rather doubt the advantage of beginning 
microscopical work it so earh a stage, and should 
prefer to defer the inccstigdtion of the minute 
an tlomv of a plant until the pupil has become 
familiarised with the facts of morphology The 
start h for siete-pbaUs and companion cells might 
will be left until the pupil has familiarised himself 
with morphologv and classification Stress is very 
properly hid on the importance of drawing, as every 
student soon finds the great help of sketches of even 
the roughest kind, provided that thev show what the 
draughtsman saw or intended to see Accuracy of 
dttail rather than artistic effect is what should be 
aimed at, and it is a matter of surprise to see the 
excellent representations which pupils make after very 
littL practice The illustr itions in the present book 
afford a good example of our meaning, thev show 
what thev are intended to show, though they art not 
pictures \ list of the natural families, arranged 
according to the system of Engler, is given For the 
purposes of the beginner it would, we think, have 
been better to have puked out some dozen or score of 
the most important orders, and to h ive omitted a 
mass hi detail not required by the a\eragc student 
and not full enough for those who desire more com- 
plete information 
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A section is devoted to the insects which prey upon 
plants, and to the measures to be token for the de- 
eiructiofi of these pests, as well as of fungi That 
the book is up to date may be gathered by the refer- 
ences to Mendelism and De Vries 

\ copious index is given, as well as hints as to 
the w a\ in which examination questions should be 
answered 

\ htlle more information as to the “ reason why 
of digging, watering, striking cuttings, and other 
garden operations would have inereisea the value of 
the book, which nevertheless is one which can con- 
fidently be recommended to the attention of all those 
interested in gardening 

Dr S chltch s Manual of Forestry Vol iv Forest 
Production By W R Fisher Being an English 
adiptation of “ Der Forstschutz," bv Dr Richard 
Hess Second edition Pp xxin + 712 (London 
Bradbur) , Agnew and Co , Ltd ) 

This \olumo is the second edition of Prof Fisher's 
“ Torest Protection," and is uniform with the third 
edition of vols 1 , 11 , and 111 of Dr Schheh’s 
u Manual of Forestry " The book is an Fnglish 
adaptation of Dr Hf ss\ “ Forstschutz,” th it is, it 
is not a mere translation, as the author has exercised 
discretion in his selection of material in order to 
make the book more adapted to the use of British 
and Indian foresters New illustrations have also 
been added which are not in the German edition 
'l he subject of forest protection is of immense import- 
ance, and covers a wide field of knowledge, prac- 
tically including tverv branch of scientific sylvi- 
culture The author has arranged and presented 
the various protective measuies to be adopted against 
immn al agencies both m the organic and inorganic 
worlds in a very clear and interesting manner The 
\olume also contains a useful index at the end Prof 
Fisher has done valuable work by rendering avail- 
ablt to student and forester a vast store of inform- 
Uion which has hitherto been accessible 1 only to a 
ffu The book is one which we can warmly recom- 
mend to all those who have forests or trees under 
their charge 

7 In b ssenttah of Histology , Descriptive and Prac- 
tical Bv Prof E A ^chdfer, F R S Seventh 
Hition Pp xi + ^07 (London Longmms Green 
and Co , 1907 ) Price 10s 6 d net 
1 HL fact that this volume has reached its seventh 
edition shows conclusively that it supplies a want 
The feitures of the present edition are the introduc- 
tion of colouring in the illustrations and a consider- 
able increase in the part devoted to the nervous 
swem In this portion practically a new set of 
illustrations appears, which can onlv be described as 
admirably calculated to indicate the salient points 
which the elementary student must be familiar with 
Either for the purely scientific or for the medical 
student this book will continue to be of the highest 
value 

Actualttds sctentifiques By Max de Nansouty 
Pp 361 (Paris Schleicher Frfcres, 1906 ) Price 
3 50 francs 

The general character of this annual publication was 
described in noticing the issue for 1905 in Nature 
of November 23, 1905 (vol lxxm , p 76) The short 
essays on scientific subjects of current Interest range 
ov£r most brashes of science ind should be'useful 
as reading exercises in French classes in schools 
where the pupils also learn something of science 

NO I954, VOL. 75] 


[AfRllL Hi Wejg 

■ 1 l ’i I 1 | M| l 


LETTERS TO TH& \ 

fT/tc Bdbor does not hold himsoff reSpons&b fa opinio m 
expressed by his correspondents, ft either tot 1 ho 
to return , or to correspond with the Writers of, refetUd 
manuscripts intended for this or any other fat of tfATOkfej* 
No notice %s taken of anonynious cetntnwnleetfofi* J t 


A Hydraulic Analogy of Radiating ETodfea foP lUua* 

trating the Luminosity of the Wei* bach Mantle, 

Ihe device about to be described enabled ut to illustrate 
to a class the behaviour of different type* of rqtfiattog 
bodies when introduced into a flame, and will be found 
especially useful in explaining^ he remarkable , luminosity 
of the incandescent mantle* used in modern gas-Ughtftog* 
It is, of course, not Intended to explain the mechanics 
of radiation, but merely to enable ue to describe certain 
phenomena m terms of easily grasped notions 

Students are told that the more powerfully a bodv 
absorbs the more powerfully will it emit when heated, 
this relation holding for every Individual wave-length 
Black bodies, then, give out the ptost light when heated 
The fact that a white block of lime is far more luminous 
than a carbon rod when heated In the oxyhydrogett fldme 
is not usually cited in support of this law, whfto the fact 
that tfie most luminous body of all, the Welsbach mantle 
is also quite white, is equally unsatisfactory as ah illus- 
tration, for white bodies are in reality transparent, that 
is, they are made up of mosses of small transparent par- 
ticles, and transparent bodies ought not to emit at ail 
It is, of course, necessary to define just what wfc mean 
by transparency in this case, and it may' be yijell to con- 
sider first a somewhat analogous case The absorption 
which Is accompanied by high emissivity ft true absorp- 
tion, and not selective reflection, which, ft sometimes oon- 
f is$d W ith absorption A highly re|$e#mg polished metal 
surface is a poor radiator, but by properly constructing 
its surface we may give it the power to absorb and emit 
A bundle of polished steel nv^tdks With their points ail 
turned towards the source of light reflects scarcely any 
light at all, the ra>s undergoing multiple reflections 
between the conical ends of the needles Such a bundle 
of needles should emit much more powerfully than a 
polished steel surface, and it is easy to see just whv it 
should do so Each needle seen end on, sends not only 
emitted light to the eye, but reflects rays coming from its 
neighbours The surface formed by the points of the 
needles can be regarded as an absorbing surface, which 
ibsorbs in virtue of its structure, it is analogous to the 
hollow “ black bodies " with which we ore now familiar* 
The point which I wish to emphasise is that such a 
surface which absorbs not at all In virtue of Its mole- 
cular nature, Is also a powerful radiator, the mechanism 
b\ which its radiating power has been increased being as 
indicated above 

Suppose, now, we take a perfectly transparent body^ 
which, like a perfect reflector, has no emitting power A 
Ik ad of microcosmic salt (sodium pyro-phosphate) heated 
in a blast lamp is a good example 1 hough the platinum^ 
wire which supports It glows with vivid incandescence, 
the bead remains perfectly dark A gla$a bead, however* 
emits a good deaf of Ifgnt, doubtless from the fact th4* 
its transparency is much less at high temperatures, a very 
common behav^r of transparent substances, The micro- 
cosmic salt on cooling becomes traversed by hundreds 'of 
cleavage plAnes, which give it a milky appearance On 
repeating it it emits light strongly, until It finally fuses 
into a transparent drop, when it instantly becomes dark 
again The reason for this behaviour ts not quits so 
apparent as in the case of the needles It* f#cL \ afln 
not quite sure that I understand it at alk 1 Owtt behaves 
in the same way A drop of clear fused ouarfs^ heattid . M* 
the blast ennts little or no light, but if it contains Spot* 
made up of an emulsion of quartz and sir, these spots 
emit strongly In other words, an opacity resulting, from 
a pulverisation of the transparent medium seems la be 
accompanied with a strong emitting power Apparently sfre 
cannot apply the same reasoning as la the case of the 
needles, and it looks rather as if the radiation was Wgety 
n surface effect If this Is so, ft ft pbtjttas that an 
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rirrface, by enclosure* of air, will hxrease 
t^ia 41 an«g ffaftr* It id «y intentlbrt to make tome 
btetentetflerift of the Intensity of the light radiated from 
the gnda of Jong eo4 short cylinder* of rea-hot gin** 

^tydrendc analogy of cadiatfag bodies which we wiU 
ttojr consider -occutsrecT to me during a lecture on redi- 
rattj and proved quite useful In explaining the different 
Wsvt o q r off various type* of radiator* 

4 Thev radiator i« represented by a tad hollow cylinder, 
oped •* the top and closed at the bottom, provided with a 
number of outflow pipe* of different sice* a* shown in 
Ffg i, Water flow* Into the 
> . cylinder at a certain definite rate 

from a horizontal pipe or flume, 
the height of which above the 
base of the cylinder (t,) repre- 
sent* the temperature of the 
flame Obviously tbe level of the 
water in the cylinder will rise 
until the rate at which the water 
flow* out exactly equals the rate 
at which It flows in This 
height (t,) is the temperature 
which the radiator acquires in 
the flame The jets of water 
which Issue from the tubes re- 
present radiation qf different 
wave-lengths, the small jets re- 
presenting the short wave* 

We will first suppose our 
hvdraultc radiator to represent 
a block body, say a Jump of carbon In this case all 
the pipes at the bottom are wide open and we have the 
maximum outflow of all wave-lengths for anv given 
temperature, t e for any given height of the fluid within 
Ihe cylinder If we take the cylinder empty and plunge 
It Into wator, jets will squirt into it through the pipes 
that l*, it is a perfect absorber for all wave-lengths 
With all the pipes open, however, the level of the water 
within the cylinder will not rise to any grent height, 
Owing to the limited rate at which water flows in from 
the horizontal pipe This means that the lump of carbon 
In the flame doe* not rise to a very high temperature 
because it radiates energy at a high rate At the low 
temperature there is comparatively little visible light in 
the radiation, for the shorter waves only appear in 
Quantity at high temperatures We can imitate this con- 
dition in our hydraulic model if we choose by putting 
valve* on the inside of the tubes, those on the small tubes 
opening only at high pressures 

To make our model imitate the bead of tnicrocosrmc 
salt we plug up all the pipes The cylinder now re- 
present* a transparent body If immersed in water It 
absorbs nothing through the pipes, and no matter how 
high the level of the water rises in it there is nq emission 
Of fluid, in Other words, no radiation The bodj rise* in 
temperature until the temperature is equal to that of the 
sftAme, but there is no radiation Take next the case 
of tbe Hrae in the ojtyhydrogen flam? it is a partially 
transparent substance, and we can imitate it by plugging 
the tube* with glass beads or cotton Owing to the lesser 
rate art which the water now flows out through the tubes 
the 'level rises much higher than when the tube* are all 
dp$n, and owing to the greater pressure (temperature) we 
have liquid jets through the smalt tubes (short wave-length 
radiation) The- inferiority hi the emisaivity is more than 
made, tip for by the higher temperature which the body 
can acquire, w* are now ready for the Welsbach 
mantle 7 

It feftf been conclusively shown by Rubens that the 
peculiar brilliancy of the thorium mantle*, caused by a 
email Xraee of cerium, is due to the fact that the cerium 
make* the thorium selectively absorbing for the short wave* 
at high temperatures If we wave a Bunsen flame over 
a mantj*in a brilliantly lighted room, it will be seen to 
turn ymbw at a temperature a little below a red heat 
In other words, it becomes a strong absorber for the short 
.wave* It is, however, transparent for th^long wave*, 
feeflteguemty it doe* not emit energy at anything like the 
rate at which st black body does, and in consequent*# can 
rile to a high temperature m the flame, exactly as a pure 
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thorium mantle It* band of absorption in the blue region 
enables It to pour out visible radiations nearly a* power- 1 
fully a* those which a black body at the same tempera- 
ture would emit, hence its enormous brilliancy Our 
hydraulic model, with its tubes all plugged with cotton, re- 
present* the mantle of pure thoria, while to transform it 
Into the Welibach mantle we have only to pull out the 
porous plugs from some of the smaller tubes- In this 
condition, owing to the impeded flow In the large tubes, 
the water wiff rise in the cylinder to a great height, and 
we get very powerful jets from the small tubes which we 
have opened, much more powerful than In either of the- 
previous cases considered Of course, with all tbe tubes 
open we could get equally intense small jets if we poured 
the water in at the top at a sufficient rate There it a 
limit to this nto, however, for it is obvious that the rate 
at which the water is poured in at the top correspond* 
to the rate at which the fiamo can pour energy into the 
radiating body, a circumstance which depends on the con- 
ductivity of the body for heat and other things 

It In not necessary to make the hydraulic apparatus, of 
course, for us action is so easil) understood that a 
diagram answers every purpose It* utility lies in the fact 
that it fixes in the mind of the student the behaviour of 
different types of radiators when plunged into a flame 
It could be made, perhaps, to illustrate the displacement 
of the point of maximum energy in the spectrum which 
accompanies a rise in temperature, but it is doubtful 
whether any such complications would prove beneficial 
It seem* best, on the whole not to try to illustrate too 
much with it, 'is its relation to a radiating bodv is at 
best rather far-fetched R W Wood 

John* Hopkins Umvirsitv, Baltimore 


Retardation of Electroacopic Leak by means of 
recognised Radio active Substances 

In a communication made to the Royal Society on* 
April s 1906, and subsequent published in the “ Arclmes 
of the Middlesex Hospital,” vol vn l described certain* 
experiments which I regarded showing that substance* 
exist which retard the leak of an earthed metal electro- 
scope I furtlur asserted that an aluminium plate which 
had been kept in proximit) to, but nothin contact with, 
uranium, thoria or pitchblende also retards the electro- 
si opic leak This retardation does not necess inly occur 
immediately after introduction of the modified aluminium 
plate Into the electroscope for after proximity to thoria 
there is a period, lasting three or four da>s during which 
the leak is accelerated and after proximity to radium I 
failed to find any evidence of retardation whatever My 
result* were nceived with scepticism, Except by Sir 
William Rams-iy, who had indeftendcntly observed the 
same phenomenon in his laborator> It is ampofluible to 
ouupy your spate with details but it may be stated that 
gold-leaf electros^ opes made of ^ inch lead were used, 
th U thr earthing of electroscopes and aluminium was 
complete that effects of induction and alteration of 
capacity of the electroscope were eliminated, and that tbe 
general conditions were kept as constant as possible 

Since reading the paper I have repeated the experiments 
in the most stringent way of which I am capable in a 
pathological laboratory, and have obtained Identical results 
Further, using the same apparatus, I have exposed the 
aluminium plates to X-rays for a period of three hours, 
and have found a complete absence of any change in the 
rate of leak, whether In the direction of retardation or 
of acceleiation Full details of these experiments will be 
published in the forthcoming number of the Archives of 
the Middlesex Hospital Below I give the satient points 
of an experiment which was carriea on continuously from 
August 10 to December *4, with the exception of intervals 
August *7 to September it, and September 19-30, during 
.both of which the electroscopes were left undisturbed 
The values given represent percentages of the mean leak 
of the electroscope during twentv-four hours under normal 
condition* Corrected by the leak of the control electro- 
scope on th$ day for which the observation is given 

I owest corrected percentage during period August 10 to 
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October ia (standardisation period) *84 8 On nine out of 
thirty five obaerv ations during this period the corrected 
percentage was below 90 

I owest corrected percentage during two blank experi- 
ments, each lasting twelve davswSq r On one out of 
twenty observations during these two periods of blank 
Lxperimi nt the corrected percentage leak was below 90 
Lowest corrected percentage during period November 
7-17 after two da>s proximity of the aluminium plate to 
pltchblende = 8i 9 On ten out of eleven observations 
during this first period of true experiment the corrected 
jtrncntuge was below 90 

I owest corrected percentage during the period 
November 21 to December 34, after a two da} s’ re- 
ipproximation to pitchblende ^79 5 On thlrt)-om out of 
thirty-five observations during this second period of true 
experiment the corrected percentage leak was below 40 

\\ S Lazarus Baklow 
Cancer Reseurch Laboratories 1 he Middlesex 
Hospital, \V , April 3 


Atmospheric See Saw Phenomenon and the Occurrence 
of Typhoon Storms 

In January last there was a very noteworthy barometric 
ihinge agreeing in a high degree with the results of those 
synodal pressure periods which have been affirmed for 
Furopean latitudes bv the statistical investigations of two 
German meteorologists, Captain K Secmann and Dr G 
Meyer Ihese results require high prtssure at the time 
of the first quarter and low pressure at the time of the 
full moon, especially in the months from September to 
January Last January was aLo in a svnodd respcit . 

marked by its elliptical character , so it agrees accurately 
with those requirements, the first due (Januarv 21) nearly 
coinciding with a r« cord of high pressure in northern, 

central, and eastern Europe, and the latter date (January 29) 
with a decidedly low r pressure The conditions on the 

following first quarter (February 20) weie completely 

reversed, for on this date there was 1 remarkable reiord of 

low pressure in the above parts of the earth atmospheie 

lhis direct reversal of the pressure conditions of 
January was sufficient to e\citp the suspicion of a kind of 
see-juw phenomenon I his suspicion has been confirmed 
bv a synoptic investigation of the barometric conditions 
over the whole earth, so far as information is it present 
ivaiGble The isobar of 760 mm surrounded on 
February 20 the greater parts of I urope the North 
Atlantic, and North \merlca Ihe whole area »ontains 
more than 50,000 000 square km , neailv one tenth of the 
whole surface of ihe eirth, but it soon became possible 
to prove that an area of very htgh pressure aKo « \jsted 
on 1 ehruarv 30 This area had its centre ovrr Trans- 
baikalia Ihe weather report of St Petersburg records on 
that day barometric observations from Chita of 7848 mm 
from Nerchinsk of 7850 mm and from Irkutsk of 

783 4 mm In Chita and Nerchinsk the barometer was 
isunding from February iq to February 20 It is possible, 
too that those tabulated barometric readings were too low 
In the same reports the maps of Januar} 22-23 show areas 
of more than 800 mm but in the tables the readings of 
all stations, including the stations situated in those apeas, 
are below 800 mm 

This record day of high pressure, examined in the same 
manner shows a much more widely spread area of pressure 
oyer 760 mm than the area In which thp readings of 
February 20 were under 760 mm The high-pressure area 
of Januarv 23 sr, ms t0 <_ontain nearly the whole of Furopc, 
the greater parts of Asia and America, the Northern 
Atlantic, the Chinese and Indian Seas Mostly below 
760 mm apparentlv were the continents of Australia and 
Africa and south w» stern Asia The whole uieu of high 
pressure contained about 157 000 000 square km nearly 
one-third of the surf ice of the earth 

To the east of the J ipanese islands from Formosa to 
Yeso, there were some depressions below 760 mm antf 
7 f >3 *Wch had shown on the previous davs 

more or less a tjphoon chiracter Zikav ei recorded on 
January 43 an area below 7^ mm between 22° and 30° 
N lat and ca^ of 140° F long The verv lowest 
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barometric reading of the sanje <Ut Is rocord qWto fir 
there is information— fn South AtgeitttoaT, 
m N E Tierra del Fudgo showing a pressure below* 
750 mm i , " v , 

1 he atmospheric conditions prevailing ^ Ritugry 
over the N W Pacific point to a possible connection of 
the pan-atmospheric see-saw phenomenon with typhodn *■ 
storms* Indeed, the. extreme depressions of these st&rtns 
seem able to exercise an Influence on the common atmo- 
spheric situation Further, the most frequented typhoon 
arefts nearly coincide geographically' with* the two areas 
of contrary see-saw, as these areas- are 1 ascertained by thy 
method of qualitative analysis of some beromeWto 
diagrams The two areas are the I ndo- Australian and the 
Central American regions 

T feel bound to publish these preliminary notes first In 
an English Journal, because my researches In the mgip 
were made possible b> the materials which the Meteor- 
ological Office in London liberally placed at my disposal 

WlLHELIf Kfcros 

Gwsflottbek be! Hamburg, Hohlweg 8, Germany 


Early Reference to Red-light Treatment of 8 mall-pox 

The use of blue light as an anesthetic and fed light to 
prevent marking from small-pox has aroused some interest 
within recent times The subjoined extract Is from a 
footnote in Miss Strickland’s history of Queen Marguerite 
of France, and was first published In 1839 According to 
this quotation from Gaddesden, the red-light treatment 
would seem to have been known in the days of Edward 
the First Ai-frkd Sang 

Garland Nut and Rivet Co , Pittsburg, Pa 

tut e music and sculpture had attained some degree 
of perfection in Fngland at this time, other arts and 
sciences were in a strange state of barbarous ignorance 
1 t e earliest notice of medical practice is to be found, at 
this era, in the Latin work of Gaddesden* physician at 
the cojrt of Queen Marguerite This learned doctor, de- 
scribing his treatment of Prince Edward in the small- 
pox thus declares his mode of practice — 11 I ordered the 
prince ter be enveloped In scarlet cloth, and that his bed 
md all the furniture of his chnmber should be of a 
bright red colour , which practice not only cured him, but 
presented his being marked ” More by good luck than 
good management , assuredly, it may be supposed that 
Gaddesden wishtd to stare the red inflammation of the 
•;mall-pox out of countenance, by his glare of scarlet re- 
flections * He adds in his Rosa Anglorum that tl he 
treated the sons of the noblest houses in England with the 
rrd system, and made good cures of all ” In this 
childish state was the noble art of healing at the court 
of Marguerite 


The Lyrid Meteor* 4 

Thfre are other nights besides the usual one* of 
\pril 20-22 on which it is desirable that a watch should 
be maintained for these meteors, and in the preseflt year 
there are three dates that call for special attention in this 
respect, viz those of April 14, 18, and 23, a* from calcu- 
lations made by the present writer showers become due 
on these nights though it will not be possible, owing to 
the hours of their occurrence, to observe th*m all from 
the same station Probably, so far as direct observation 
is concerned, the general Lyrid maximum will ^all on the 
night of April 23, as its special periods of activity will 
favour more observers than in the case of the other two 
display s 

The following are the computed times of the various 
maxima of the anticipated showers — 

April 14 7b and 9b 30m. GMT 

April 18, 3h 30m and 7b G M T 

April 23, 8h 30m and 14b GMT* 

The moon will hinder observations most on the night 
of April 23 4 >ut If this night turns out clear, tome fine 
meteors will probably be pbserved 

John R H*n*v 
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Q^ROStOPIC APPARATUS FOR STEADYING 
, - , > , »HIPS 

1 fj our account of the recent meeting of the Institu- 
^ tion of Naval Architects (Nature, March 28, 
ftiii? 2 ) wfareoce wa^ made to the paper read by Sir 
Wuyani White in which he gave particulars of 
certain experiment* earned out on the estuary of the 
Eju*e fey means of a torpedo-boat, the beebar, in 
which Dr Otto Schlick's gyroscopic apparatus w r as 
fltWd In "our report of the meeting we stated that 




Fia 1 — Detail* of lUadjring •pparatut on • ». 'Sttbar Seal# about i/ajlh full size 


this end he acquired the Seebar, formerly a first-lass 
torpedo-boat, it6 feet long, u 7 feet wide, 34 feet 
draught, and of fifty-six tons displacement Her 
metacentrlc height was 1 643 feet, and her period of 
oscillation (double roll) 4 136 seconds Into this 
vessel was fitted the gyroscopic apparatus, Of which 
we give a sectional elevation in Fig 1 The 
following are the mam particulars — the outside 
diameter of the fly-wheel was, 1 metre, the weight, 
without the spindle, 1106 lb , and the peripheral 
velocity at which it was run 2748 feet per second, 
the number of revolutions being 
1600 per minute. The fly re- 
volved on a vertical spindle, and 
was of forged steel, it was en- 
closed in a cast-iron case, the 
latter being supported by two 
hollow trunnions, the common 
axis of which was in a 'thwart- 
ships direction, as shown in 
Fig 1 It would have been pre- 

' A ferred to have used electric 

==rjrj Kjfc power to revolve the fly-wheel, 

Ur but as generating machinery was 
rl — not was determined to 

=Jjt/'7iTM fi} use stcam direct, and for this 

7 ^ purpose blades wtre fitted to the 

"|T— periphery so as to work the fly- 

w heel as if it were a turbine, 

steam being admitted through 
the hollow trunnions For this 

reason the peripheral speed was 

less than it would have been had 
electricity been the motive power 
and the weight was consequently 
greater for the production of an 
equal gyroscopic effect 

It will be assumed for the pur- 
pose of this description that the 


we should return to the subject, and this we now 
proceed to do 

It may be remembered that three yeirs ago Dr 
Schlick read a paper at the spring meeting of the 
same institution on the gvroscopic effect of fly- 
wheels on board ship, and at the same period he 
illustrated, bv means of models, the systini of steady- 
ing vessels which he had brought forward Ihe 
models were, as Sir William White 
pointed out, of small inertia com- 
pared to the inertia of the gy ro- 
scopes mounted in them, and the 
steadying effect was, therefore, 

more marked than it would be S 

under the conditions of ordinary 61 
working with ships or boats In * 

these circumstances it is perhaps 
hardly surprising that a good many * 
persons connected w ith seafaring J 
looked on Dr Schlick’s apparatus 5 
as outside the region of useful OT 10 

application, in fact, it would not 

be an exaggeration to say that the 
idea was largely Considered to be 
ft very pretty scientific “ fad " 

Dr Schhek, though a man of science, is by no 
means a " faddist ", as the position he holds in the 
German , mercantile marine, and the substantial con- 
tributions he has made to the advancement of marine 
engineering practice sufficiently show, and he deter- 
mined to prove the soundness of his theoretical in- 
vestigations bv experiment on a practical scale To 
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it i/*5ih full sIm principle of gyroscopic action is 

known so far as it is generally 
understood, but those who wish to refresh their 
memories on this matter would do w r eil to refer 
to Dr Schlick’s paper m the Transactions of 

the Institution of Naval Architects for 1904 The 
common centre of gravity of the whole apparatus 
was, in the beebar, below the axes of the 
trunnions with the vessel at rest, ind the spindle 
therefore vertical On rolling motion being set -up 


/ rt 0 July /9oe 



Fic * —Diagram of OKiUations of f.f. See&mr 


the spindle would be free to become inclined from the 
vertical in a fore and aft direction, and, as rolling 
piocteded, the gyroscopic effect of the flv wheel would 
produce longitudinal oscillations of the apparatus 
having a period depending upon the distance of the 
centre of gravity below the axes of the trunnions 
and upon the moment of inertia of the apparatus 
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about the axis Ihe amplitude of oscillation of 
the gyroscope, as Sir William White proceeded to 
point out, depends upon mam conditions, among 
which the period of oscillation and its ratio 
to the pmod of rolling of the vessel are 

important . .. 

In order to utilise the gyroscopic effect in checking 
rolling it is necessary to nave a means of braking the 
apoaratus so as to check movement on its trunnions 
and the rotary motion of the fly-wheel To control 
ihe swinging motion a simple band-brake was fitted, 
the drum for which is shown on the left of Fig i 
In iddition to this a socket was fitted on each side 
of the gyroscope casing below the fly-wheel, the 
braking effect being supplied by hjdraulic power and 
regulated by a valve With the casing held by the 
brake the gyroscope would have no effect > on the 
rolling motion, but on the friction band being 
loosened the casing would oscillate on its athwart- 
ship trunnions, and the gyroscopic action would come 
into play Sir William White sa>s that, when stand- 
ing upon the deck, which maintained a practically 
horizontal position, the vessel heaving vertically, 
it was curious to notice that though the gyro- 
scope might be oscillating longitudinally the -im- 
pre-.ston was conveyed that the vessel herself was 
pitching 

Still-water rolling experiments were made with the 
$eebar t rolling being set up by the crew running 
from side to side With the gyroscope fixed the 
period of a complete double roll was found lo be 
4 13b seconds When the fly-wheel was running at 
i6(x) revolutions p<r minute, the period w is six 
seconds The boat was next hove down bv a irane 
to an inclination of io° to 35° from the vertical and 
when let go the successive extreme intlinttions were 
noted until thev fell to about 

The still-water rolling experiments striking^ illus- 
trated the enormous extinctive effect of the gvroscope 
as shown by a diagram given by the author of the 
paper Selecting two experiments for lllustr ition, it 
was found that with “an initial angle of inclination 
of io° with the gvroscope at rest 20 single oscilla- 
tions look place before the extreme inclination to 
the vertical w ts reduced to half a degree , whereas 
the same amount of extinction was obtained wath 
little more than two single oscillations when the 
gyroscope was free to oscillate and the flv-wheel was 
rotating at 1600 revolutions per minute ” 

In Fig 2 we reproduce from Sir Willum WJqJe’s 
paper a graphic record of rolling experiments made 
with the Secbar off Cuxhaven The point nurkod 
B denotes the time when the brake bind was re- 
leased, the gyroscopic wheel becoming free to swing 
on its trunnions, and the extinctive forces coming 
into action The revolutions were ifxx> per minute, 
and as will be gathered, the practical result was to 
extinguish the rolling motion almost immediately 
although the vessel was naturally still subject to 
heaving motion 1 he inclinations were insignificant, 
varying from about J° to i° 

v Sir Willi mi White in his paj>er discussed the 
further apphe ition of the apparatus to war ^vessels, 
and though ht did not commit himself to any definite 
opinion, it bi x ud that the impression given 

was decidedly of 1 hopeful nature In connection 
with this subject the c\|>enmcnts of Sir John JThorny- 
croft with his steam vacht the Ctctle , and those of 
the late Mr Beauchamp lower with his hydraulic 
steady gun platform controlled gyroscopically, will 
doubtless be remembered Particulars of both senes 
of investigations are to be found in the Transactions 
of t^e Institution of Naval Architects 

G R Dunkll 
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BRITISH NRSTS Am JMS 
nr HIS handsome and, efcqifUiteiy illustrated 
1 (which is practically a new work* 
does it exceed its predecessor ih bulk fcftd te 
of illustration) makes Us appeamdee* Uo 4 dtt ht 
posely, at an opportune ttae> if rt Wwwet 
half-a-dozen collectors in the coming season to devoid 
their attention to photographing th0 nc*t* ef t wr 
native birds in place of robbing theit 
have done a great service to British prmtbotafifyv 
\ccording to the letter of an admirer quoted in the 
preface, such a conversion has already taken place, 
in several instances as the result of the 
Kearton’s previous works, and an extension of the 
new practice ip a y therefore be confidently avtetteds 
Mr Kearton observes that “ it is a curious kihd of 
morality that will scorn to steal irom the individual 



Ptarmigan on Ne*t From " British Birds' N«*t« * , 

and jet rob the community without compunction. 
Wild birds are national propert), and no individual 
has a right to harm one of them without the sanction 
of the law to do so M Although this is, no doubt, to 
a great extent true, it must be remembered that by 
nature we are all essentially hunters and spoilers, 
and as many of us, at any rate, have not yet fully 
imbibed the socialistic spirit, it wtould not do for tjie 
present to be too hard on the eggkollector if cob* 
ducts his operations with moderation Fwfmn tenfe 
is an admirable motto in this and many other matter*. 

As regards the book itself, a criffc I* frequently 
embarrassed as to what he shoufd write frQttt tw; 
intrinsic badness of the work set before him* in the 
present instance the reverse of this is the ease* and 

I "British Bird* Nentn, Ho*, Whata and Whan to Ftad mtd HtnUftr 
Them By R Ktarton N«w aditioo, r«vU*d and •nUrjpd^ fip Jfu-f- 
530, iliuttrated (London CanwUaddCo , Ltd., i&trf ) ntitt/ Ait 
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scarcely knows how to Control his pen 
not tv frppeflr unduly laudatory To fcay that 
hdok ^ jftacticaHy perfection 1$ a mild way of 
it, fori as a matter of fact, it h one that 
«M* "never he equalled or rivalled so long as the Copy- 
right of its illustrations holds good, since no other 
rttfrh is likely to undertake the labour and expense 
tftooessafy to produce* a similar senes of pictures from 
nature, even if he had the energy and patience neces- 
sary to the task* How great a debt ornithologists 
wi bird-lovers generally owe to the Messrs Rearton 
(for a large number of the photographs have been 
taken by the author!® brother, Mr Cherry Kearton) 
ft Is, indeed, impossible to estimate, and a part of 
f&ei? reward, at any rate, must consist in the 
pfca&ure* they afford tb, let us hope, an ever-widening 
circle of traders. 

Of thAphotograpbs of nests and eggs, as well us 
of tho»i|p the parefa birds, it*ie impossible to speak 
too highly, and where all are on such a high level 
of *xodlence it f^ould be almost invidious to select 
atty- fqf special commendation The one here repro- 
duted has been chosen on account of its size rather 
than from any other consideration The plates of 
eggs atf** admirable examples of the best style of 
three-colour process Taken as a whole, the volume 
{whfth Is a marvel of cheapness) will probably prove 
the most attractive natural history book of the 
year 


THE ORIGIN OF " BOTTOM WATERS ” IN 
THE NORTHERN SEAS 


A SERIES of valuable tables and charts, m whifh 
the results of a great series of observations 
made in 1901 by Captain Roald Amundsen in the 
Arctic Seas are summarised, is contained in a mono- 
graph recently published 1 These observations are 
supplemented by, and compared with, results pub- 
lished by other observers, chiefly Russian and Nor- 
wegian, and as a collection of facts the little volume 
is certain to prove of great value to all students of 
oceanography Dr Nansen's mam purpose in the 
dfecussion of the observations has been the scientific 
explanation of the origin of the intensely* cold and 
heavy “ bottom waters ** found in the basing of the 
Norwegian sens and North Polar Ocean In discuss- 
ing the scientific results of the Norwegian North 
Polar Expedition of 1893-6, Nansen had already dealt 
with this subject, and reached the provisional con- 
clusion H that the cold bottom water of the Barents 
Sea is divided into two portions, the northern cold 
water coming from the sea to the North, North East, 
and East; and the southern cold water having two 
or three sources, namely bottom currents from the 
East* and North East, and the surface of the sea 
itself which is cooled during the winter ” In the 
light of more recent and extensive observations, 
Nansen has revised his opinion, and puts forward a 
different explanation of the origin of bottom ^ water 
This explanation accords with the facts observed, and 
niffy be briefly summarised 
The conditions required for the formation of 
bottom water are that near the surface water shall 
be found having a sahnltv of about 34 9 per cent , 
and thfft during winter this water may be cooled 
down *0 ^i°3 C or i°4 C; Its density mav thus 
be betweep afl.ii and 2813, and possibly greater, so 
that it becomes sufficiently heavy to sink The 


t J w Northern Water* Cut, Ro*W Amuodwn « Oc**no*T^ Ob*«rv' 
Mtoni In ihs Arctic Sun In 19c*, with a Di*cuwion of thf'./r gin of tht 
Bottom-watar* the Northern Sets. By Prldthjof >>rit«a Pp 134 
n _pU*aa (CtyMknl* Jacob Dybwad, 1906 ) J* 
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assumed salinity of surface water Nansen thinks will 
only exist in places where Atlantic water has mixed 
with Arctic water Further, he considers that ydien 
bottom water is being formed there must be no rapid 
horizontal circulation which would bripg in new 
supplies ofj relatively warm water Ajs the surface 
water becomes heavier it sinks, and will be replaced 
by somewhat warmer water of higher salinity, which 
In its turn yvill be cooled until^lt becomes heavier 
than the previous surface water* when it will sink 
still deeper, and be replaced by warmer w'ater of 
still higher salinity from below The uppermost 
strata will by this process be gradually increased m 
salinity, and approach that of the bottom water — 
abou ^34.9 per cent The depth of vertical circulation 
will increase until it reaches down into the typucal 
bottom water, and at that stage all strata from the 
surface downwards will have attained nearly uniform 
temperature, salinity, and density Subsequent cool- 
ing at the surface will produce water so heavy that 
it may sink far down into the bottom water, or even 
to the bottom of the sei 

The heaviest sea-water of which Nansen has any 
knowledge was found at a depth of 120 metres — 
8 metres above the bottom— off the rotst of Nova 
Zembla In May, 1900, the temperature of bottom 
water has in some cases ipproached — 2 0 C with a 
salinity exceeding 35 per cent and a densit\ of 2833 
The observations made extended to depths of 3000 
metres, where the temperature was — i°i C 
Amundsen reached 2000 metres, at which the tempera- 
ture was - i° 3 C 

The circulation of bottom w iter in the Norwegian 
Sea Nansen deM nbes is follows - The bottom 
water is chiefly formed and sinks tow irds the bottom 
during the winter and spring in the regions between 
73 0 and 76° north latitude, and between 4 0 west 
longitude and 4 0 * 1st longitude From this region 
it moves along the bottom and spre ids nut laterally, 
producing cyclonic movements in the deep strata of 
the Norwegian Sea During this circulition the 
bottom water is slowU heated from the underlying 
warmer sea bottom and from the overlying warmer 
water In this manner its temperature near the 
bottom is gradually taised from about -i°3 C to 
about -i° C Nansen estimates tint it le ist two- 
thirds of the whole basin of the Norwegian Sea Is 
filled with cold bottom water The renewal of the 
cold bottom water in the basin of the Norwegian Sea 
must be an extremely slow proass, and it has been 
established by actual observation that the bottom 
water docs not extend across the ridg< anywhere 
between Iceland and Norway, where the temperature 
is nowhere below zero Further, he thinks that it 
is very improbable that any bottom water with a 
temperature below -i° C ever gets across the ridge 
between Iceland and Grcenl ind 

For the North Polar basin Nansen considers the 
minimum temperature to be between — o° 8 C and 
-o°9 C, the salinity being about 351 per cent 
If existing observations are confirmed, in his judg- 
ment the possibility of a communication between the 
deep North Polar basin and the deep basin of the 
Norwegian Sea, as well as of their bottom waters, 
will be finally excluded In that case he thinks that 
there are two regions where the bottom w iters of the 
North Polar basin might originate bv being tooled 
down directly through radiation from tho sea^surface, 
namely, m the seas north of Spitsbergen and near 
northern Nova Zembla Nansen is further of opinion 
that the renewal of the cold bottom water of the 
enclosed North Polar basin wall occur even more 
slowly than the corresponding renewal m the Nor 
wegian Sea, so that a much smaller quantity of waW 
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u fJI bf required yearly to feed the circulation of the 
cold bottom water in the North Polar basin 
This brit f outline of the contents of this interesting 
memoir will give some idea of the thoroughness of 
its scientific methods and the great labour that has 
been bestowed upon them 


7 Hi COMUFUOBtriON OF I OR!) LISTERS 
EIGHTIETH BIRTHDAY 

T HT eightieth anniversary of the birthday of Lord 
lister occurred on Friday list* April 5 Many 
scientific men h ive had the good fortune to discover 
the causation of phenomena of immediate practical 
rmportana but to few have been vouchsafed the 
privilege of seeing the results of their discoveries 
become in a few years of such enormous benefit to 
their fellow' men as those of Joseph Lister No man 
ilive has by a single discovery conferred upon the 
whole of mankind a greater boon than did the 
surgeon who discovered the causation of the direful 
but not unusual sequelae of a surgical operation, vi 7 
suppurition, septicemia, secondary haemorrhage, 
ervsipclas, and hospital gangrene, and who showed 
th U b\ preventing the access of bacteria to w ounds 
all these diseases could be avoided 

It is just firty years since the first papers of Lord 
1 ister dealing with his discoveries were published in 
th* Lancet How the best skill of the surgeon was 
baffled by these wound infections and the whole 
development of surgery prevented may be realised by 
1 quotation from a leading article in the lancet 
wntten at the time of the publication of one of 
Lister’s earliest papers in 1867 

The mortnht) of compound fractures of imput ittons 
md operations and of lithotomy in our larger hospitals, 
both provincial and metropolitan, is somt thing frightful 
And the occurrence of death with symptoms of blood- 
poisoning is unfortunately not confined to cases of serious 
opt ration but happens ever and anon in oper itions in 
themsdves slight lilt risk of blood-poison mg is indeed 
now the one great opprobrium of surgery T here is no 
limit to th* operative feats of surgeons^ but thrr< is a 
miserable and serious risk in every vise, (specially in 
hospit ils t of th( occurrence of f Hnl after-consequence* 
ag unst which — until now at least — vv* hive had little or 
no power of resistance 

I he story of the discovery of mtiseptjc surgery 
w is briefly told bv lord lister himself in the third 
Huxlev lecture delivered in iqoo In this lecture 
ford Lister explained how by the time ht berime a 
house -surgeon it University College he was ilready 
endowed with a love of physiology and a first rate 
microscope rhe former he owed to the inspiration 
of Pi of Sharpev and the latter to his father who 
did so much to raise the compound microscope from 
little better than a toy to the powerful engine for 
investig ition which it then was \s a young surgeon 
his itUnhon y\ is immediately turned to the study of 
those scour^s of surgery, suppuration pvaemii and 
hospit il gnngrt nr During the next ten vt ars he 
made a number of investigations upon the early 
stages of mfl munition and the healing of wounds 
He was early ltd 10 the conclusion that suppuration 
and septu disc ises wrre due to a poison aiting locally 
and again md igun he st irrhed with the aid of the 
microscope the discharges from wounds in the hopt 
of discqvering some nmtinr morbt of an orgmised 
kind 

The idea that wound infections wore of parasitic 
origin although the parisitt escaped detection was 
early in his mind, so th it when the epoch-making 
discoveries of Pasteur on the nature of fernu nation 
and putrefaction were published I ister w is prepared 
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to Appreciate the analogy betweert thegtf phenoatowt^ 
and those of wouttd infection. Guided by 
analogy, he devised methods to prevent the entrance 
of germs to wounds, and was immediately suc&dsfti} 
in obviating the evil effects hitherto *0 gen^aHy 
attendant upon the simplest operation. 

The actual methods employed have undergone some 
modifications and simplification in accordance With 
the development of knowledge during the last fifty 
years, but the principle to protect wounds from the 
access of germs “ bv means which shall disturb the,* 
tissues as little as is consistent with the attainment 
of the essential object *’ retain* its full value at tha 
present time 

I,ord Lister has been the recipient of many honours 
bestowed upon him by every civilised community, but 
it was widely desired that his eightieth birthday 
should be suitably commemorated It was /Considered 
by some of his admirers that thts could done 

by the re-publlcation, by subscription, of his collected 
work in suitable form Invitation* were accordingly 
issued to a number of scientific and medical men, 
both at home and abroad, to form themselves into a 
committee for this purpose The invitations have 
met with a warm response, and the committee may 
be described as an international one 

A meeting of this committee took place on 
Thursday, April 4, at the Royal College of Surgeons, 
which was presided over by Mr Henry Morris, the 
president of the college It was unanimously resolved 
to ask Lord Lister to allow the committee to re- 
publish his scientific papers, and a small editorial 
committee was chosen to carry out this object The 
following letter was sent to Lord Lister from the 
cbmnvttee — 

Dmr I ord I ISTFR, 

A desire having been widelv felt that the eightieth 
anniversary of \our birthday should be marked in some 
special manner a committee of your professional brethren 
both at home and abroad was formed to consider in what 
w n this could best be done 

This commute* nut lo-dav at the Roval College of 
Surgrons whin it wis unanimously resolved to ask you 
to allow them to commemorate the occasion bv collecting 
and publishing your various scientific papers in book form 
In intinpation of your acquiescence an editorial com- 
mittee w 1- appointed to carry out such publication 

At the same lime those piesent at the meeting wished 
to convev to you their warmest congratulations on this 
occasion, and gratefully to acknowledge the debt which the 
medic a) profession, and, indeed, the whole world, owe to 
vou for the work which you have done That you have 
lived to see such enormous advances in surgery and 
medicine flow from \our work must be a source of great 
gratification to vou and the committee hope that you 
nm> be spired to see still many further advances follow 
therefiom 

I remain, dear I-ord Lister, 

Yours stncerefv 

(Signed) Hv Morris 

President, Roval College of Surgeons, Chairman 

I ord Lister replied to the letter as follows — 

Dmk Mb Morris, 

T dulv received your letter yesterday informing me of 
the decision of the general committee to ask me to allow 
them to commemorate the occasion of mv eightieth birth 
dav bv collecting and publishing my various scientific 
papers in book form 

J his proposal is almost overwhelming in its kindness, 
and I expi essed to the deputation which met here In the 
morning m> profound sense of gratitude This surpast- 
mgh generous offer is extremely gratifying to me 
Believe me, 

Vcrv sincerely yours, 

(Signad) List** 
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1 It.fa |>fop oged to tesue the collected papers IA two 
volume* of about 450 pages each The 
volumes will contain a portrait of Lord Lister, and 
tat pi^faced by a short account of the development 
of pster’s Ideas and work and their relation to the 
‘gfftywth of knowledge of infectious processes They 
wlj be published at a subscription price of one 
guinea for the two volumes 


NOTES 

Si* James Dewar has been appointed a corresponding 
mender of the Royal Academy of Sciences, Denmark 

Twb U S Congress has voted ao.ooof fo$ the erection 
Of a monument tp Christopher Columbus at Washington 

Pro* S* P jHOMrsoW, FRS, has been elected a 
member of the Atherteeum Club under the provisions of 
the rule which empowers the annual election by the com- 
mittee of three persons *' of distinguished ermnenco In 
science, literature, the arte, or for public services ” 

iaI de Graap Humtbr, assistant in the physics de- 
partment of the National Physical, Laboratory, has been 
nominated by the India Office to the post of mathematical 
expert to the Survey of India 

The monument erected by subscription in the garden 
of the Paris Institut national agrononuque to Eugfene 
Risler, the director of the institute from 1879 to 1900, 
was unveiled by M Ruau, the French Minister of Agri- 
culture, on March 24 

The British Medical Journal states that a laboratory for 
the study of human nutrition is to be built by the Carnegie 
Institute of Washington on a site adjacent to the Harvard 
Medical School The work will be under the direction of 
Prof F G Benedict, of Wesleyan University 

In many places the rainfall measured already this 
month is greatly in excess of the aggregate measurement 
Tor the whole of March On the night of April 6-7 there 
was a somewhat heavy fall of snow over the south of 
England^ and at Warllngham in Surrey, the ground was 
covered to the depth of 6 inches In London, snow fell 
for some time in the early morning of Sunday, April 7, 
and the rainfall as yet this month already exceeds an inch 
Thunderstorms have also occurred in different parts of the 
country Notwithstanding that the aggregate rainfall at 
Greenwich for^he first three months of the vear was 
deficient bv 163 inches, the total for the six winter 
months, October-March, was 075 inch in excess of the 
average for the past sixty years 

The earthquake at Bitlia on March 29, briefly recorded 
«n last week’s Nature, appears to have been of unusual 
severity, and was registered bv seismographs at several 
distant stations The earthquake occurred at 10 a 111 on 
March 29, no fewer than fourteen severe shocks being 
felt on that day Shocks stronger than the first were 
felt at Bitlis all night on March 31, resulting In fresh 
Casualties and further destruction of houses Violent 
J shocks of earthquake were felt on April 2 in the island 
of San Miguel, Azores, particularly in the town of Villa 
Franca, which was formerly destroyed by earthquake 

Th* two Royal medals of the Royal Geographical 
Society have been awarded, with the King's approval, to 
Pr Francisco Moreno, who for more than twenty years 
has been personally occupied in the work of South 
American exploration, and Captain Roald Amundsen, the 
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Norwegian explorer who recently completed the North- 
west Passage for the first time in a ship, and made 
observations ui the neighbourhood of the North Magnetic 
Pole The Murchison bequest of the society has been 
awarded to Captain G L Smith, for his various survejs 
in British East Africa the Gill memorial to Mr C Rav- 
mond Beazley, for hm work in three volumes on 11 The 
Dawn of Modern Geography”, the Back bequest to Mr 
C E Moss, for his researches on the geographical distri- 
bution of vegetation in England, and the Cuthbert Peek 
fund to Major C W Gwvnn, C M G , RE, for the 
geographical and cartographical work carried out by him 
in the Blue Nile region and on the proposed Sudan- 

Abvtslrtian frontier 

> 

To the long list of eminent men of science that have 

lately been lost to France by death must be added the 

name of Colonel Laussedat, for manv years the director 
of the Conservatoire dcs Arts et Metiers Mor% than 
sixtv years ago he began his public career in the fccole 

Pol) technique, and his long life was one of successful 

achievement Hr served his countrv both in the field and 
m the stud\ During the siege of Paris he had charge 
of the optical contrivances for maintaining communications 
with the outside world, and later at thf close of the war, 
he was a member of the commission for arranging the 
new frontiers of the country Besides filling the office of 
professor of geodesy, he was at different times member 
of many committees and numerous commissions, where his 
experience knowledge, and ingenuity were gratefullv 
acknowledged But it is in the depirtment of photography 
and tn its applications to scientific purposes that he will 
be longest remembered If he did not originate the appli- 
cation of photographv to surveying and photogrammetric 
inquiries he so encouraged its employment, improved its 
methods, and demonstrated its usefulness that he won 
for it a foremost place in the training of every modern 
topographer Colonel I aussedat was a member of the 
Fnnch Academv and of mam learned societies m hie own 
and other countries 

As previously announced the annual meeting of the 
Iron and Steel Institute wall be held on May q and 10 
At the opening meeting, the retiring president, Mr R A 
Hadfield, will induct into the chair the president-elect 
Sir Hugh Bell, Bart , the Bessemer gold med*l for 1907 
will be presented to Mr J \ Brinell (Stockholm), and 
the president wdl deliver his inaugural address Among 
th< papers to be submitted on Mov 9 and to are the 
following — I he use of steam in gas producer practice 
Prof IV A Bone l R S and R V Wheeler , the 
influence of process of manufacture on some of the proper- 
ties of steel F W Htrbord, the ageing of mild steel, 
C L Stromev f r carbon-tungsten sttels, T Swmden , 
the nomenclature of iron and steel report of a committee 
of the International As>ooation for lestmg Materials 
Reports on research work carried out during the past year 
will be submitted by C A T Benedicks (Sweden) 
CX Stutzer (Germany), E F Law (London), E Hes> 
(United States) P Breuil (Paris), H C Boynton (United 
States.) L Guillet (France), W H Hatfield (Sheffield) 

A Campion (Glasgow), F G L Roberts (London), h A 
Wraight (London), and W Rosenhain (Teddmgton) 
Carnegie research scholars The annual dinner of the 
institute wdl be held in the Grand Hall of the Hotel Cecil 
on May io, under the presidency of Sir Hugh Bell, Bart 
The council has accepted an Invitation to hold the autumn 
meeting of the institute in Vienna on September 23-25 
After the meeting there wilt be alternative excursions to 
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Bohemia and btjria, by invitation of the Prague Iron 
Industry Company and the Austrian Alpine Mining Com- 
pany respectively An invitation has aho been received 
from the Witkowitr Mining and Ironworks Company to 
visit their works 

In an elegant little pamphlet entitled the “ 6irdland 
Booklet,” Messrs Sanders and Crowhurst direct the atten- 
tion of amateur photographers to the advantages of then- 
reflex birdiand camera. 

Most of the articles in Nos 5 and 6 of the Bulletin 
Inti relational de l Acaddmtc des Sctenccs de Ctacovie for 
1900 relate to physiological and chemical subjects, but 
Mr \ 1 Kulczynski contributes a continuation of an 
account of certain arachnid groups dealing in this instance 
with the European representatives of the genus Ainaur- 
ubiu'. The article, which Is in Latin, is illustrated with 
two plates and contains descriptions of twenty spent*, one 
of these being new 



as tfte Furppean book-lice and deatb^W#t£H#* 

Ceylonese forme previously known 
scribed by Hagen 10 the yegf» && 

Enderlem has been enabled to reveal tfee 
quite a host of these tiny insect* referabis tp a mmhti 
of new generic types In p^ace of grouping thw 
*• scolv - winged Copeognotha " * in the 
Psocldre, a* I* done by Dr David Sharp, the author 
refers them to three distinct families, chnfined almost 
exclusively to the tropics, the only exceptions being 
species from Japan and two from North America* Oi the 
nineteen recognised genera, fourteen are named by Dr- 
Fndcrlein In general appearance and the beauty W the 
pattern and colouring of their scale-clad winga (exqUiafte^jr 
shown in the coloured plates illustrating the n^mblr), the*e 
insects recall the Microlepidoptem The use Of the term 
“ woodlice ” as their popular designation la, as the editor 
of S poha Zeylamca points out, barred by the employment 
of thut name in another senae 


\ siecimen of the so-called “ sca-mignonette * ( Prtninoa 
reseda) dredged in the Faeroe Channel, has enabled Prof 
J \ 1 Horn son in the Proceedings of the Ro\al Physical 

Sonetv of Fdinburgh, vol xv u , No 2, to srintc that this 
gorgonian is one of the most gorgeously coloured members 
of the British fauna, being mtur illy i brilliant salmon 
pink, although the tints rapidh fade after exposure to 
light Prof Thomson has also discovered that this species, 
the only member of its genus, Is viviparous 

r 1 if appearance of the first part of a work 1 n titled 
“ The Book of ihe Open Air ” edited b\ Mr Ldward 
1 horn is and published by Messis Hodder and Stoughton 
mi) ipparently be taken as an indication of an inueising 
appetite on the part of a considerable section of the 
public for anv thing connected with country lil< and 
popular nuturvl historj Hie illustrations of whuh fifty 
tre proirusf U are all to he coloured and the work is to 
be completed in a dozen shilling parts The illustrations 
of sconery in this part are simply exquisite, and, even 
though the naturalist ma\ consider those of animals a 
little too ” artistic ” m colouring, if the present standard 
is maintained the volume will bt a marvel of cheapness 
I ht n mv s of Messrs W II Hudson and J C 
Tregai then ire alone sufficient to indicate that the letter- 
pies® will mot be deficient tn interest 

1 in list of New Guinea mammals published bv Dr 
I \ Jentink in vol xxvni (pp ibr el seq ) of Notes 
from the I evden Museum present* a remarkable contrast 
m point of extint to those in most textbooks, comprising 
no Uss thin 127 sprues and subspecies The number 
rcmgmsLd by Dr \\ iliac e in his ” Malay Archipelago’* 
(i8t>m is, for instance, only seventeen, while even so late 
as 18^7 Dr K M IMler rould enumerate not more than 
sevuitv species from the whole of the Papuan Islands 
Probubl) a f( w of the forms entered in Dr Jentink’s bet 
are not entitled cvui to subspecific rank, but, discounting 
this the length of the list is sufficient to refute the old 
idea that New Guinea is vert poor in mammals As to 
*i' e W u hi rC ‘ *hi author is of opinion that exploration of 
the Wactically unknown mountain interior of New Guinea 
~n Vobntry Hrger than Borneo, and double the site of 
Great! Britain — will probably jield a number of new 
formal 

Thb latest tssue (vol iv , parts uv and xv , published 
together) © t Spdta Zeylamca contains an illustrated account 
bv Dr Gfiather £n<Jerlein of ^ large number of new 
mimfte inserts belonging to the same group of Neuroptera 
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A very important paper, by Profs J T WiUpn and 
J P Hill, on the fretai dentition of the rwustraUflp <&£k* 
bill, or platypus (Or|iithorhynchu»), Is published in the 
February issue, vol li , part i , of the QuarteHy Journal 
of Uuroscopical Scnncc Tho authors announce the dis- 
covery of tooth germs belonging to at least two distinct 
dentitions What may be called the second dentitions 
seems to comprise fi\r pairs of teeth in each jaw Of 
these, the last three clearly have deciduous predecessors, 
and they may therefore bt regarded a s molats, while if 
such prcdeiesfior^ are ibscnt in the two anterior teeth (a 
po nt not vet definite! v ascertained), these will be pre- 
melars It is noteworthy that of the three functional 
teeth in the upper jaw, the first, and smallest, pair belongs 
to this presumed premolur snies, which Is unrepresented 
in the functional lower teeth Verv noteworthy is the dis- 
covery that the vestigial precursors of the large functional 
molars take the form of a much more numerous series of 
dental rudiments, each corresponding approximately With 
one of the cusps of their complex successors “ The mode 
of development of the successional molars 1* decisive 

against the occurrence of any fusion-process * but the re- 
lation of the two series in the molar region cannot but 
be regarded a* suggestive of some sort of phylogenetic 
substitution of a small number of compound teeth for a 
large number of simple teeth — a process which mult 
be reckoned as covering the fundameq||l idea of con- 
crescence ” 

The Board of Agriculture and Fisheries has published 
a new edition of the leaflet on the black currant mite, ip 
which information on the treatment of this pfcst witA 
lime and sulphur has been incorporated Fruit growers 
whose bushes have been attacked with the mite are 
advised to experiment with this process Cbjflet of the 
leaflet mav be obtained gratis and post free on application 
to the becretary of the Board of Agriculture and Fisheries, 
4 \\ hitehall Place, London, S W Letters so addressed 
need not be stamped 

The general conclusions derived from former attoaOpts 
to grow the opium poppy with a view to the production 
of alkaloids have been adverse to the profitable Cultivation 
of the plant in Europe A recent experiment made by J)r« 
H Thoms at Dahlem, near^ Berlin, of which an account 
is published m BericHte der deutseken pharmattutisclie* 
Gtiellschbfl, vol xvii , promises no better The fthit* of 
German varieties gave considerably higher yields than th* 
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punts' raised from Imported Asiatic teed, but 
f »st* cf labopr proved prohibitive, further * the yield 
ifeai' fcuod-to be uncertain. 


* 1 ^Vijeityiyt It Is regarded as an exposition of the new 
rules fqr / botanical nomenclature or as aft authentic re- 
yjtslOivAhe thanks of the botanical community are due to 
the, teustfes of the Brftish Museum for publishing, and 
fa |Xt, A, B Jtendle and Mr J Button for compiling, a 
Jf*t o( pritlsh seed plants and ferns to conform with the 
decW^hs adopted at Vienna in 1905 ihe sequence of 
brders follows Bentham’a “Handbook,", the limitation 
of specie# is baaed on Messrs Groves's revised edition of 
B&bmgton’s “ Manual, n while additional insertions corre- 
late the flames given in Bentham’s “ Handbook,” 
Hooker *% “ Student's Flora,” and the previous edition of 
Bobingtoa's “ Manual ” The form is similar to that of 
the London Catalogue, which it presumably will supplant 


Which studying the subject of polymorphism In the 
Hymeripmycetes, a basidiomycetous subclass of fungi, Mr 
G ft Lyman has added to our knowledge of subsidiary 
spore-forms It was found that oidia are commonly de- 
veloped upon the mycolia tn the Poljporntee and 
Agaricocese, but rarelv or never in the lower orders 
(^hlamydospores previously recorded for a few agarics and 
many of the Polyporacea? were produced under cultivation 
on the rnycelia of species of Corticium and some of the 
Hydnace® Conidia were most frequently observed In the 
Thelephoraceae Peculiar reproductive structures not un- 
like immature ascocarps, receiving the name of bulbils, 
were discovered m Corfinum alutactum, this being the 
find record for a busidiom>cctous order The paper is 
published in vol xxxin , No 4, of the Proceedings of the 
Boston Society of Natural History 
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Tn* Home Office reports 00 the Widjgatr Grange colHety 
explosion on October 14, 1906, have been issued as a Blue- 
book (Cd 3379I It Is shown that the explosion, which 
caused, forty -four deaths, was due to coal dutt and not 
fin -damp, and that the cause of the explosion was a 
charge of geloxite, a permitted explosive, fired by means 
of a fuse It is evident that, as coal mines are becoming 
deeper and drier, and larger areas are being worked from 
a pair of shafts, care should be taken to mitigate the 
dangers arising from the presence of coal dust Fdtf^this 
purpose steps should be immediately taken to make obi le- 
gatory the removal of all cool dust from the in-take air 
ways and mechanical huuldge roads Of collieries Atten- 
tion Is directed to the Blue-book by Mr John Wilson, 
M P , in his circular to the Durham Miners' Association, 
and also by Mr Thomas Burt, M P , In his monthly 
circular to the Northumberland Miners* Association 

The increasing application of electric power to raining 
operations was dearly shown in two papers by Mr M* 
Kellow and Mr \ H Preeve read before the Institution 
of Civil Lnglnrers on March 2b Mr k^low described 
a hvdroelectnc plant containing many features of novelty 
installed at a Welsh si ite mim J he scheme has been 
earned out in the Croesor and Cwmfoel vallevs, in the 
vicimt) of Snowdon, and includes all the essentials of a 
complete power system, it being the first example of so 
high a head of water us 8t>o feet being utilised in the 
Lmted Kingdom I he advantages of the three-phase 
system as applied to si ite mining wire summarised, and 
th» plant installed for mill driving winding, haulage, 
pumping, and lighting at the Crocsor slate mine wa* de- 
scribed In the second paper Mr Prrece dealt with 
electrically driven winding gear, and referred to various 
points relating to the cost of electric power in mines 


The issue of Irish Gardening for the current month con- 
tains an article by Dr G H Pcth) bridge on the American 
gooseberry ^mildew in Ireland This mildew ( Sphaerotheca 
mom uvat ) was the subject of an article in these columns 
on December 13 last (vot Ixxv , p 160), and of a letter 
from Mr R S Salmon in our issue for January 10 (vol 
Ixxv , p 347) Dr Pethj bridge says that everyone who 
ha* come into working contact with the disease in Ireland 
admits it* destructive nature Last year nineteen counties 
out -of Ireland's thirl>-two had records of the disease, and 
the ninety-eight localities In which it has been reported 
since the first case in 1900 are indicated on a map accom- 
panying the paper There are now about 100 cases of 
the mildew in Ireland, and to state that the disease exists 
hundred* of garden* ” in Ireland is art unnecessary 
Exaggeration The greatest stronghold of the disease is 
at present in the north-east of Ireland, more or less in 
the neighbourhood of the first outbreak, and many of 
these' cases have undoubtedly arisen by the transference 
of the spores by natural agencies from one garden or 
plot to neighbouring one9 Corresponding to the increased 
number of cases during last summer, there has been an 
Increased effort to eradicate the disease, especially by spur 
pruning and burning, and Lt Is to be hoped that systematic 
Spraying tfith potassium Sulphide solution will be carried 
opt In ev!*ry garden or plot m which the disease existed 
last summer. In order to settle the question as to whether 
spraying is of use or not in combating the disease in 
Ireland, what 1* wanted is a carefully carried out set of 
«kMr#ient« with tlj«r necessary controls, and Dr Pethy- 
brfdge understands that the Irish Department of Agri- 
culture has such experiments in hand* for the coming 
Uaason, *• * 
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iHE Geological Survey of Canada has issued the annual 
report of the section of mines (No 928), giving the com- 
puted and revised information descriptive of the mineral 
industries of f an ula for 1904 J he report has been 
drawn up b> Mr h D Ingall The Geological Survey 
has also issued reports on the Chihougamau mining region 
in the northern part of the province of Quebec, by Mr 
A P Low (No 923), and on the RossHnd mining dis- 
trict British Columbia b> Mr R W Brock (No 939) 
The former, which covers stxtv-one pages and U accom- 
panied by a coloured geological map on a scale of four 
miles to the inch, records the discovery of an area of 
serpentine rocks containing asbestos of excellent quality, 
and the finding of a Urge vun of gold-bearing quartz and 
numerous indications of copper ore The latter report, 
which is of a preliminary nature, clearly shows the de- 
velopment and progress of gold, copper, and silver mining 
in the Rossland district We have also received a some- 
what belated report (No 908, Ottawa, 1905) on recent 
mineral discoveries on Windy Arm, Taglsh Lake, Yukon, 
bv Mr R G McConnell The deposit* consist of quartz 
veins the principal values in which are in silver 

A valuabie paper on the testing of electric machinery 
and of materials for if* construction, read by Prof 
Epstein before the Institution of Electrical Engineers, is 
published in full in the last istu? (vol xxwin , February) 
of the journal of the institution The paper was the 
direct outcome of the Information supplied to one of the 
Engineering Standards Committees during the last eighteen 
months by the author, and Is exceptionally interesting from 
both the purely scientific and practual engineering point* 
of view Prof Epstein describes fully the various methods 
of testing the materials used in the manufacture of 
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r kctncdl muhinen md the uses 10 which ihe results 
obtained m thi I tboratory are put in practical design 
1 hat the^e results must not ahvavs be blindly follow <d is 
-hown b\ ihf fact that in some cases where the efficiency 
obtained in 1 laboratory test is \erv high, wh( n the 
m ,n 11 tl tested is taken for prattle t! u^e it is of no value 
foi in imifai luring purposes owing perhaps to porosity or 
fit lie 1 defee t Consequently the paper is of special value 
in that the results of inan\ venrs’ work are given, thus 
providing what is probablv the most nccunte data for the 
dt sign of modern electrical machinerj Every material 
used in the construction of the dv names, motors trans- 
formers of the present d iv has been scientifically 

tf'sted, tnd the results ire now classified The various 

< I s of iron, copper, c irbon, and insulating m itmal 
hive hern 1 horoughlv lifted so that efficient and 10m- 
merual combinations have been secured 

Flow Messrs Adam Hdger I td we have rueived 
1 brief description of the 1907 model of their well known 
w m length spectroscope Ihe growing dent and for these 
p* ctr oscopes 4 bv education mthoritjes, research workers, 
md rethnicnl exports has enabled the makers to add 
numerous improvements, and, from the desciiption the 
prr ^nt model appears to be incchanlcallv and opticall) 
ideal I h< tdpscope and collimator hive \ foe il length 

of 11I mthts and an aperture of 1 ] inches jhc prism- 
trun flfulivilv consists of two 30° prisins and one qo° 
ri fluting prism, hut is actiiallv made m one puce The 
bearing part of the strew cm which is fixed the helical 
drum on which the wave lengths arc cngravid js (spatially 
worktd md hardened and presses against t h irdtncd 
s|m! plug the surface of which is optic dlv polished thus 
imprifcct oontacU and periodic eriors arc diminated 
Ihese improvements hive necessitated Highth mar* ased 

prices the present cost of the specti oscope with i pnsm 

uf 1 05 refractive index for D, bung 25/ md for a re 
Inctive index of 1 74 27/ i^s 

fill- Perkin memorial commute e li m issued as an 
attractive volume ippropriatclv bound in in mvr an 
account of the proceedings in connntion with 1 lit Inter 
nai tonal Celebration of the Coal t ir Colour Jubilee with 
which wi dealt in an nrticle in our issue for August a, 
moo (vol I\\iv , p 31S), and in numerous noies published 
from time to tune Ihe jubilee volume contains the 
spinal riport by the Times , the whole of the telegrams, 

Iters, and iddresses received by Sir \\ II Perkin, 
IKS, srvrrd of tin speeches nude it the Rov al Insti 
'ulion and at the dinner at the IlOtel Mdtiopolc md a 
report of the celebrations held Jn Amonc 1 It is dlus 
traUd bv 1 ^productions of the portraits of Sir \\ H 
Perkin md of his father and brother views of the Lrcen- 
ford (»rei n Works and photographs of the ml portmt and 
marble bust presented to Sir \\ H Perkin bv intern itional 
subscription 1 In volume forms a fitting mi mento of on 
important and interesting evrnt 

The coefhe ®nt of expansion of fused quartz is the sub 
ject of a paper bv Mr Howard Mini hin in No 1 of 
vol v\iv of the PJivmei/ ftr itu» the determinations were 
made bv the interfen nee method over ranges of tempera- 
ture between + 16° C and -+■ iouo° C , and the conclusion 
is drawn that between these limits expansion 19 uniform 
the mean coefficient a having the value 0440x10-* In 
No 1 of vol Ik of the 1 erhandlungm of the German 
Phvsical Society, XV Karl Schu] publishes a communi- 
cation from the Phvfikahseh-lcchnischen ReichsnnMalt 
dealing with the expansion of crystalline quartz m the 
direction of the axis and of platinum, palladium, and 
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quartz glass between the temperature* 6t -190° C VtfF 
4 ioo° C These determination* were al*o made by the 1 
optical method The coefficient of expansion of quart* 
glass is given by the equation 

/ ( mI ft (i+o 317 io-’ f + o 002379 io->* I s ), 
and it is seen that, between the interval — 190^ C> and 
+ 16 0 C instead of an expansion occurring, a contrac- 
tion of 41 m per metre is observed The curve of expansion! 
of quartz glass thus show* a minimum at at temperature 
of about -46° C 

\ correspondent suggests that the pawing allusion 
made to the collection of ship models m the Victoria and 
Albert Museum, in the review of Sir George Holmes 1 * 
book m Nature of March *8 (p 506), may lead readers 
to suppose that no models of warships are contained in 
rh< collection As a matter of fact, there is a section 
devoted to warships, and including a number of model* 
lent or given by private firms 

The first part of the third edition of Prof M Levy’s 
well-known work on " La Statique graphique et ses 
Applications aux Constructions " has been published by 
MM Gauthier-\ lllars, Pans Although some changes 
have been made, tn details the work remains substantially 
the same The part just received deals with the prin- 
ciples and applications of pure graphic static*, and is pub- 
lished in two volumes — one containing the text (pp xxxH- 
598) and the other (Plates xxv ) the figures 

Is the second revised edition of “ Die Spicle der Tiere," 
just published by Mr Gustav I ischer, Jena, Prof K Groos 
has madp numerous changes Ihe book is full of interest- 
ing incident** and explanations relating to the play of 
animals, and appeals both to the naturalist and psycho- 
logist A translation of the original edition into English 
appeared 111 1898, and was described in these column* 
(vo! lviii , p 410) 

Ticht new volumes (Nos 151-8) of Ostwald’s scientific 
rlassics have been received from Mr W Engelmann, 

I eipzig ihe volumes contain papers, in German, by 
Pomsot (1809), Cauchy (1811), J Bertrand (1858), Cayley 
(18^9), Grotthuss, on electricity and light (1808-1819), 
Hankel (1870), Dutrochet (1824), Zambonmi, Sella, Jacobi, 
and loepler (1866-7) Ench volume includes editorial 
notes, ns well as reprints or translations of original papery, 
so that students of science familiar with the German 
language are provided bv Frof Ostwald’s series with a 
ready means of referring to the works of the old master* 
and receiving inspiration from them 

Tiif Country Press, of Kensington, l ondon, W, hts 
issued two more packets of nature-study post-card* One 
packet indudps facsimiles of six British tree* in winter , 
tho othpr provides natuial figures of boles of the same 
trees The packets are issued at 6d each 

Mvssrs J and A Churchill have published a fifth 
fdihon of Elementary Practical Chemistry," by Dr 
Frank CIowps and Mr J B Coleman The book is pub- 
lished in two parts, the first dealing with general 

chemistry and the second with qualitative and quantita- 
tive unalvtical chemisirv In the present edition the wholer 
of the mailer has been revised, and alteration* and addi- 
tions have been made ■ 

We are indebted to the publisher, F Tempsky, of 

Vienna, for a copy of fhe fifth edition of Graber’s " Leitr 
faden der Zoologie," edited b> Dr Robert L&Ueh This 

well-known illustrated text-book is intended primarily f of’ 

use by the higher classes of the middle school* 
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’--y^ejlVR ASTRONOMICAL COLUMN 

Comet 1907* — No 4165 (March 36) of the Asttono- 
^nitthe Ntchriehten contain* a new set of element* and 
an ephcmwU for comet, 1907a (Ghtcobini), calculated by 
H«rt* M» Ebett from places observed on March 9, 12, 
*M3d id* According to the elements, the perihelion 
passage took place on March 36, and, as shown by the 
ephemerla, the comet's brightness is decreasing, now being 
few tljwrn half what it was at the time of discovery The 
position' of this object for April n is a»s6h 14m , 
47\ and the comet is travelling in a nearly due 
northerly direction, its calculated position for May 6 being 
6h 10m +13 0 42' 


The Brightness of the Sky near the Son’s Limb — 
With an apparatus described in No 4164 (March 25) of 
the Astronomlsche Rachrtchten, Prof Ceraski, at Moscow, 
determined the relative intensities of the light at the sun’s 
limb and the atmospheric illumination very near the limb 
on November 3 and 4, 1906 On the former date the 
* edee of o 

mean value of the ratio t at the east and west 

atmosphere 

limbs was 31 4, 'and on November 4 it was 384 values 
far below those which Prof Ceraski expected to find 

Prof Ceraski points out that this ratio might be 

employed as a term of comparison in evaluating the 

relative intensity of the corona Ubing the method de- 
scribed by him in No 410b of the Ijfrowotmsc/K; 

Nachrtchtcn, the coronal light could be compared with 

that of a standard lamp, which might, after the eclipse, 
be measured against the illumination of the atmosphere 

at a determined point in the skj Thus, the illumination 

of the sun's edge could be compared mdircctlv, in 

graduated steps, with that of the corona 


Radial Velocity of 11 Pisciuvi — This stir wis 
announced by Mr Lord as a possible spectroscopic binary 
having a long period, but Prof Campbell was unable to 
find any variation in the line-of-sight velocity lh< 
binary character is now confirmed by plates secured at the 
Dominion Observatory at Ottawa, the range of v< louts 
90 far detected being from + <; 4 km to + 2 r 4 km pt t 
second, and there are indications that the period a 
comparatively short one 

a Dracoms has also been observed and the velocity 
curve practically completed the period is between fiftv 
and fifty-ono days, and tho velocity ranges from — 53 km 
to +34 km per second 

In the case of t Ononis, a considerably larger range of 
velocity than that announced by the discoverers was 
found, that already observed extending from —50 km to 
+ 100 km (the Journal R A S Canada, No 1, vol i ) 


Simultaneous Observations 01 Jupiter —In the 
JiulUttn de la $oci€tt astronomique de France for 
December, 1905, it was suggested that simultaneous 
observations of Jupiter should be made bv as manv 
volunteer observers as could be obtained, and that the 
results, obtained with manv different kinds of instruments 
and under varied conditions, should be communicated to 
and coordinated by the society 

One hundred and seventy-two observers made observ- 
ations at prearranged hours on various dates between 
Js&uary a and ao, 1906, and the fir^t batch of results is 
now discussed by M Mascart in the April number of the 
Bulletin, the general conclusions derived from all the 
observations on one day being given together with repro- 
ductions of the original drawings for January a, 3, 4, 
and 5, 1906 

The Sun as a Variable Star —At the meeting of the 
BoyaL Astronomical Society held on March 8 Prof Turner 
briefly diacussed the light curves of a number of variable 
Mam, and showed that there existed a sequence in their 
forms !n most cases the minimum falls later than mid 
way between two maxima, in others earlier, and on 
arranging the curves of thirty-one variables it was found 
that the sun falls into the sequence Seeking some ex- 
planation for this arrangement, Prof Turner has evolved 
this interesting suggestion that the form of the curve mav 
to some extent, depend upon the position of the starV 
axis in regard to the line of sight, thus we view the sun 
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from a point lying nearly in the plane of its equator, but 
the poles of other stars may be turned towards us, whilst 
in other cases we may be looking normally at mid- 
latitudes 

An analysis, from this point view, of the suitable 
data given In Chandler’s catalogue of variable stars led 
to the tentative result that whilst the stars where we look 
directly at the equator are distribute In all galactic lati- 
tudes, those of which \vr see the polar regions are absent 
from the neighbourhood of the galactic poles As a purely 
speculative interpretation of this difference, Prof Turner 
suggests that the axes of the stais may be nearly parallel 
to the plane of the Milky \\a> an arrangement which 
would, of course account for the result found (the 
Observatory No 38a, April) 


EFFECTS OF PRLNh\G OV FRU11 TREES 

r T*TIE scientific work carried on at th< Woburn Expen- 
^ mental l run I* arm, b> the Duke of Bedford and 
Mr Spencer V Pickeiing, F R S , is of great value to 
horticulturists, who usually follow rule-of-thumb methods 
in much the same wiv as the British fanner cultivates his 
ci ops The fifth rt port of the Woburn 1 ruit Farm, noticed 
in Natlrl of btptembtr 7 1903 (vol Iwu p 461), 

showed that seveial cherished ideas as to the proper treat- 
ment of fruit trees need modification, and that operations 
which are g( nerally supposed to be b* nefieial to growth 
and fruit-bearing aie really prtjudiual to both Measur* - 
menls of leaves trees and fruits, and weighings of th* 
fruit, led to the tomlusions that heavv thinning ot the 
fiutt is of no adv int ige , h ird pruning is unpiofitable, 
summei pruning is undcstrabh , ami root pruning in- 
jurious An explanation was also found of the fact that 
canlcssly planted tiees, though weak at first, uliim itely 
make more growth than trees curifullv planted 

lhe observations described in the fifth report of the 
Woburn Fruit 1 arm have since been tvtcnded, and the 
fif w results and conclusions arc dealt with in tlu seventh 
report recently issued * As the conclusions are based on 
experimental evidence, they arc, of course of far greater 
value than mere expressions of opinion and though thev 
apply on!> to particular trees in i partuulai soil, tho 
suggest that the wavs of the practual gatdener are not 
dways wise I he * mpiric il hortn ulturist believes that 
‘ growth follows the kmto,” but by measuring and weigh- 
ing trees it has been found that tin 1< us a fruit tree is 
pruned the larger and heavier it becomes, even when 
allowance is made for the amount of wood lemovtd in thi 
mnual pruning of (he normal trees I he fruit crops of 
tiees are also increased as the miounl of pruning Is 
diminished, so it appears that the less pruning done the 
better is the result both as rtgards growth and fruit 

Ihese conclusions however ipply unlv to healthy and 
established trees Transplanted mjuied, or ailing tree^ 
mav be regarded -<* prematurelv old trees which tend to 
form an excessive number of fruit buds and increased wood 
foimation The obvious wav to pie\ent this is to prum 
hatd, and tho experiments at Woburn show clearlv that 
if transplanted tiers, that is, trees which hue been 
checked in their development, are iut back at once tht 
operation results in the starting of many dormant bud^ 
followed by a vlean, vigorous growth Hard pruning also 
results m increase! bianc h-formation in the case of matun 
tiees, (he effect being thus the opposite to what Is found 
win n the pruning is on voung trees m the full vigour ot 
glow 111 

lhe experiments show, m fact, that with trees, as with 
animals, there are certain periods in their life history 
characterised by certain distinct differences of behaviour 
All the results obtained at Woburn can be e\plam<d b) 
renumbering that anv cause which disturbs the balance 
between tht root and branch systems at any pei uxi of 
growth is followed by ^an effect whuh will adapt the 
organism to the new condition lhe obseivations are thus 
not only of importance to practical horticulturists, but an 
aCo of suentific interest The summary of the report, re 

1 SevtMh Report of the Woburn Experimental Fruit Farm Hy the 
Duke of Bedford, K G and Spencer U Picketing, F R S Pp 56 
(London Eyre And Spottlswoode, 1907 ) Puce ir M 
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printed below by permission of the authors, presents the 
results in a convenient form, but a study of the report 
itself is necessary to appreciate the value of the experi- 
ments upon which the conclusions are based, 


Records have been kept during the last twelve years of 
the behaviour of apple trees When pruned to different ex- 
tent* Ibe trees were chiefly dwarf trees on the paradise 
stock, and the main series of experiments were made on 
three varieties, possessing very different habits of growth 
Measurements of the height of the trees, the spread of 
the branches, and the diameter of the stems led to the 
conclusion that the less the tree was pruned the larger 
did it bocome, and this conclusion has now been confirmed 
by lifting more than half the trees and ascertaining 
their weight At the end of twelve years (the trees then 
being fifteen years old), those which had not been pruned 
at all were 20 per cent heavier than those which had been 
riioderatply pruned, whilst those which had been hard- 
pruned were 16 per cent lighter The difference in weight 
between the unpruned and moderately pruned trees was too 
groat to be accounted for by the weight of wood removed 
in the pruning, so that pruning not only does not increase 
the actual sue of a tree, but it results in less new wood 
being formed 

These results were further established by pruning to 
different extents similar branches on the same tree The 
less the pruning done the greater was the number, length, 
and weight of the new shoots formed, and the greater 
also, was the muease in girth of the original branch 

brom ev»ry point of view, then fore the pruning of a 
healthy, growing tree seems to be inimical to wood form- 
ition 

It is ns regards the crops however, that a reduction of 
pruning shows to greatest advantage VV ith the dwarf 
ipple trees, the crops during the first five >oar* were more 
than twice as great from the unpruned trees as from the 
moderately pruned ones, and more than three tunes at* 
great as from the hard-pruned ones , in the second period 
of five years the differences were still greater, and in the 
twelfth year (when, however, one varietv onlj was m bear- 
ing) the unpruned tioes yielded nearly three times as much 
ns the moderately pruned ones, and the hard-pruned trees 
had practically no crop at all Similar result* were 
obtained during the past season with trees of fiftv three 
and eighty varieties on the crab and paradise stocks re- 
spectively, the crops from moderatelv and hard pruned trees 
being in tin proportion of three to one In both cases 
There was no appreciable difference in the size of the fruit 
from trees pruned to different extents, so that the values of 
the crops were proportional to the weights The trees 
however, were not allowed to overbear, the fruits being 
thinned to two to the truss 

Confirmatory evidence of the antagonism of pruning to 
fruiting was obtained b\ counting the fruit-buds formed on 
similar branches of the same tree, which had been ait back 
to different extents 

All these results refer to healthy trees which are still 
\oung enough to be growing vigorously With \ tree 
which is older, and has attained maturity, the results nre 
suinewhat different, not as regards fruiting, but as regards 
branth formation \\ ith a tree of this age branch-form- 
ation under naturul conditions, has ceased but if it be 
runed new branches ore formed to supply those removed, 
ut they me formed only at the expense of the fruit Most 
of the dwarf apple trees (now fifteen years old) used in 
these experiments seem to have reaihed this stage, hard 
pruning In their case now* results in an increase of the 
new wood formed though the reverse was the case when 
they were young* r but the crops are still reduced by the 
jrrunMg, and even more *o than in former years 

What applies to \ tree which has passed the age of 
attive growth, and has renched mutuntv applies also to 
a tree which has become stunted, or has had Its growth 
arrested by root-injurv as, for instance when it ha* been 
transpl inted The deficient of vigour of a freshly planted 
tree is shown by the small size of the leaves and the 
tendency to form frt»t-budh instead of wood The correc 
tion for fruiting Is, as has been shown hard pruning, and 
it is, therefore, mo*t important that freshly planted trees ' 

NO 1954. VOL 75 ] 


should be cut back hard so as 

mgj which would generally result in permanent s 

To delay this cutting back udflf the end of th$ fitffct se^jph, 
would appear to be a very Wrong procedure* It has been 7 
found that with trees * which were not cut back 
of the leaf was, on th$ average, ax per cent Utfwfpd tbf 
new wood formed 45 per cent. less, then with "sitfiilar 
trees which were * cut back, such vigour ns the tree 
ssessed went to form fruit-buds, which, whin the cutting 
ck was eventually performed? were removed altogether, 
or suppressed in favour of growth A yeqr*® growth If 
practically lost by thus deferring the cutting ,badt, and the 
ultimate result was found to be that the trees thus treated 
continued to form wood in subsequent year*, whilst fhoib 
which had been cut back at once were fruiting, so that ^ 
the crop borne bv them during the first t£n years tfds 
only one-third of that borne by the* latter ( 

Experiments on apples, pears, and plums show thftt the 
date of cutting back a freshly planted tree is immaterial 
so long as it Is done before growth begins, that U, before 
about the middle of April If delayed fcntil the middle of 
July, the season’s growth is much reduced, and the tree 
will probably suffer in subsequent years ThU point was 
investigated more fullv in the corresponding case of the 
hard cutting back or fopping, 0/ older trees (plums), which 
had become slightly stunted The operation Increased the 
amount of new /wood formed bv the tree, and the results 
were the same so long as the lopping was done during the 
dormant season Lopping towards the end of May resulted 
in less growth during the year, but this was more than 
compensated by an additional growth during the succeeding 
season L is doubtful, however, whether anything U 
really gained b\ anticipating the autumn lopping (as is 
sometimes possible), and doing It in the preceding early 
summer for it was found that the trees thus treated did 
not appear to be so healthy in foliage as those which were 
cut batk subsequently Hus was especially so whore the 
tutting back was postponed until July, for trees ©ut back 
then "made very little growth during the remainder of that 
Season, and were deficient in growth in the following 
season as well 

^part from the cutting back of freshly planted trees, the 
present results arc emphatic in showing that the las* 
pruning is done the better But this does not imply that 
no pruning at all should be done The removal of branches 
which cross or rub eaih other, as well as that of any 
unripened wood, is evidently desirable, and no doubt a 
certuin amount of pruning, in order to obtain a compact 
and shape! v tree, should be done during the first few year* 
after planting But a tree which is growing freely, and it 
properly tended in other respects will require very little 
pruning to keep 11 in shape With precocious or weak- 
growing vanities more pruning will be necessary, and 
more is required with standards than with dwarf*, for in 
the former case it 1* very desirable that a compact head 
md strong stem should be obtained before any heavy crfcp# 
ire borne 


STANDARDS AND EXACT MEASUREMENT 

'THF inaugural address delivered by Dr R T G 1 #w- 
1 brook, president of the Institution of Electrical 
Engineers —the full text of which is published in the 
current number of the Journal of the society (vol xxxviil 
No 18 1, p 4)— is likely to be remembered as one which 
stands apart among the various addresses which have been 
delivered in past years owing to the fact that the subject 
treated is so rarelj discussed or dealt with In Ordinary 
engineering papers 

The subject in question, that of standards and exact 
measunment, is one Vihich does not appeal to att, but 
is of special Interest at the present time, when so much 
has been done of late by the Engineering Standards Com* 
mittee to bring about more efficient Work and more r 
uniform results in the various branches of engineering 
Dr Glazebrook, in opening his address, gave a brief 
account of the history of standardisation from the flirat 
report of the LlectricaJ Standards Committee of the British 
Association in 1863 down to the present day This ftrsfc 
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sft-tar lrt|tor up the entire connection between the 
Vgmut uJtlfy HA follows — 

**A or rheomotor of unit electromotive force 

wflTganerote * currfcht of unit strength in a circuit of 
Wsfstatup end in the unit of time Will convey a unit 
quantity of electricity through the circuit and do a unit 
of wrtitfk qr its equivalent ” 

Wit, l>uddelt r | report on the proceedings at the St 
Lqfefr Conference brought up the question of electrical 
standard? in its present-day phase Mr Duddell referred 
to two important resolutions passed at St Louis, and the 
question of giving effect to these was considered Since 
then matters have progressed considerably, and a con- 
ference was held at Gnaiiottenburg at which represent- 
ative* from America, Austria, Belgium, France, Germany, 
and Great Britain were present, and the following resolu- 
tion was Adopted — 

14 In view of the ^act that the laws of different countries 
hr relation to electrical units are not in complete agree 
rrwnt, the conference holds it desirable that an official 
conference should be held in the course of a year with 
thd object of bringing’ about this agreement ” 

The result of the above resolution is that a future eon- 
fCrence wiH be held this year jn London, when the ques- 
tion of the fundamental electric units will t>e brought up 
Oq1y two electrical units will be chosen as fundamental 
ones, and these will in all probability be the international 
ohm, defined by the resistance of a column of mercury, 
and the international ampere, defined by the deposition of 
silver 

The International volt will depend on the above two 
definitions Experiments have beeh going on in all 
countries since October last to determine with extreme 
accuracy the quantity of silver deposited in a given time 
aitd the best method of constructing practical standards 
having a resistance of one ohm, and these results will be 
considered at the conference to be held m London this 
autumn, when we may hope that definitions of the inter- 
national ohm and ampere will be finally settled 

Not only is it necessary that the fundamental units of 
electrical science should be the same throughout the world, 
bill the conviction has grown stronger that the extension 
of this principle would be of enormous assistance to the 
WcHare of nations In general, and consequently intrr 
national standaidisatlon has become of the greatest 
importance 

At the St I ouii Congress two years ago Colonel 
Crompton introduced this question, with the result that 
It was unanimously agreed that the cooperation of the 
technical societies should be secured in order that the 
question? of the standardisation of the nomenclature and 
rating? of electrical apparatus and machinery might be 
thoroughly discussed The Institution of ElectncxI 
Engineers appointed an executive committee for this pur- 
pose, and practically all the civilised nations of the world 
Cooperated 

In this way the International Electrotechnical Com 
mission was formed, and the central offices are for thr 
present in I ondon, at the oflius of the Institution of 
Electrical Engineers 

The task before the commission is a large one as the 
nomenclature alone will probably occupy its attention for 
a considerable period If one may judge by the labour 
entailed Jn the work of the electrical committees of the 
Engineering Standards Committee, which have been sitting 

Standard lotion has its dangers as well as its advantages, 
and ft Is in the avoidance of the one and the utilisation 
>0# the other that {he great difficulty attendant on the 
work of staph a commission will consist It is to be hoped 
that ft happy mean may be found, which, while reducing 
the uwnbif of types of machinery which the responsible 
consumer! & • the consulting engineer can order, will not 
stultify the invent l vo faculties of engineers towards future 
developments 

t pr GUteebrook further gives detail of the reports of 
W Engineering Standards Committee on the various 
Section# of ^gi nee ring work on which k has already re 
ported, the* 9 &ding of which la of the greatest Interest 
The work Appears to have been done ift. a way that Is 

xd 1954«. vol 75 J 


thorough and complete, and every endeavour has been 
made throughout to increase the facilities for obtaining 
greater output per machine and to reduce the multipli- 
cation of pattern? 

It is gratifying to know that the work is already bear- 
ing fruit, and the recommendations have betn adopted 
by the Government Departments, Lloyd's Registry, the 
'British Corporation, and several other registry societies 
in regard to ship and boiler specifications With regard 
to rails, the Railway Engineers' Association are adopting 
the standards, and with but few exceptions every new 
ttamway si stem in this country and many m the colonies 
which are under construction are being provided with these 
standard rails It is estimated that the saving to the 
British manufacturer by standardisation of iron and steef 
sections alone will amount to some millions sterling and 
we do not think that this figure Is exaggerated when 
we take into consideration the fact that the frequent 
changing of tin rolls to produce in small quantities 
the manv “ speuul " sizes asktd fos would be done away 
with 

Although dealing with an infinitesimal part of this vast 
subject, the address opens out a most important question 
which hnve to be considered, not onlv by the various 
branches of the engineering profession, but by every 
Government that has the welfare of its nation in vlAw 
Dr GU/ebrook is to be heartily thanked for the clearness 
with which he lias dealt with his subject, and there is no 
doubt that his presidential address to the Institution of 
Electrical Engineers will long be remembered bv those who 
were fortunate enough to hear it J L M 


THE INFLUENCE OF PARASITES ON THEIR 
HOSTS 

SCIENCE of February 8 contains the report of an 
^ interesting and suggestive address on this subject 
delivered bv Prof H B Ward before the Section of 
Biology of the American Association for the Advancement 
of Science at the New \ork mpeting held in December 
la^t (For other presidential addresses see Nature of 
I ebruary 7, p 353 ) 

After certain preliminary remarks, Prof Ward mentioned 
that some parasites, such as the distome Heterophyes, 
found in the intestine of Egyptian fellahtn, seem to have 
no appreciable effect on their hosts lht Yfrican eye- 
worm (btlarta loa ) except when it actually enters the 
sclerotic of the eye, affords another instance Many 
enosted worms likewise come under the same category 

As a rule, single parasites leave no lasting effects qn 
then hosts , it is rather the multiplication of parasites 
which should be dreaded The most serious ^fleets occur 
when this multiplication takes place within the host On 
the other hand, when multiplication takes place during 
successive generations in other hosts it is unlikely that 
the parasites, when in the proper stage, will reach th€T 
original host in sufficient numbers to cause serious mis- 
chief The real danger lies in a multiple infection through 
the numerical increase whuh such a species often under- 
goes m the intermediate host, or within a limited external 
area, so that by the intake of a single object a swarm 
may be introduced 

As a rule, the harm caused bv a parasite bears some 
proportion* to its sire as compared with that of its host , 
when, however, parasites occupy positions in connective 
tissue or between muscular fibres they may be relatively 
harmless, no matter what their si re 

Some parasites cause harm in a mechanical manner by 
blocking, for instance, natural passages, or, as In the 
case of the Egyptian blood-fluke, by the ova entering the 
capillaries when serious trouble is bound to ensue 
Embryos, in the case of filar lie, may likewise infest 
the lymphatic vessels, to the great detriment of their 
host 

The migrations of parasites, a* when Ai«ar«s lumbucoulcs 
passes along th* natural gangways from the intestine to 
the liver, may also cause serious harm, as abscess of the 
latter organ But parasites do not always confine them- 
selves to such natural lines of movement , thej^ may drive 
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funnels for themselves, when still more disastrous results 
may accrue The ibrasion and destruction of surfaces and 
eeu8 and th< opening up of abnormal communications are 
not, it 13 urged, of such serious importance of them- 
selves , it is rather the secondary results from such 
lesions that are to be feared, such, for example, as the 
admission of bacteria from the alimentary canal into the 
blood and tissues For it is held b\ mam that the normal 
muious surface is impenetrable by bacteria, and the germs 
of cholera and uphold depend to some extent upon 
diminished resistance, functional or structural, for their 
fntrame into the tissues 

No one, -for instance, doubt* that Fberth’s bacillus is 
the active agent of tjphoid, but there is strong re^on to 
believe that before it can give rise to the disease therr must 
be lesion of the intestinal mucous membrane Thp verv 
fact that out of numbers who drink contaminated w^tcr 
but .comparative!) few are infected is 9 trong confirmation 
of this 

Parasites are likewise the inducing cause of changes 
which lead to multiplication, or proliferation, of tells and 
tissue, this being the case with both protozoa and bacteria 
The most common morphologic d change in the host 
is, perhaps, the development of a t\st round the parasite 
An example of this is afforded in the nse of pearls In 
the Covkrn pearl-ov Mer the production of the best pearls 
is due to one particular cestode larva which passes part 
of its existence in the mollusc itself 
On the other hand, the attempt to attribute cancerous 
and other abnormal growths to the action of pirasites 
does not appear to be supported bv the available facts 
As regards such proliferation of tissues as is undoubtedly 
due to parasitic action, Prof Ward advances the h)po- 
rhe&i*. that rhi* mav be largelv owing to poison generated 
bv the intruder An inert body like a grain of sand will 
not give rise to the formation of a cjst or at all events 
to the proliferation of tissue, and it is probible that pearls 
cannot be produced bv such means Parasitic bodies, on 
the other hand, feed and excrete, and nothing is more 
probable than that the excreta are toxic 

This however, is not all, for the supplv of nutriment to 
the parasites— nutriment frequently consumed in a wasteful 
manner— inflicts a severe strain on the host in a large 
number of instances The drain on the resources of the 
latter is indeed, pr'icticalh three fold, ow'hig to the rapid 
growth of the parasite itself the production bv the latter 
of a large amount of reserve material (gl}cogen), and the 
great reproduitive activity of the unbidden guest 

A curious phase of parasitic infection is the frequent 
loss of reproductive power in the host duo in some 
instances to destruction of the genital organs themselves, 
but in others to secondarv influences The tendency for 
one sex to acquire the sexual characteristics of the other 
is a marked feature in this parasitic castration 
The destruction of tissue b) parasites, as in the case 
of that of the liver bv the liver-fluke although in one 
sense a mechanical injury, is really more than this As 
the substance removed bv the liver fluke is replaced bv 
connective tissue, 1 most important organ of the body 
beromes to a greater or less degree degenerate 
Among the phjsiological effects of parasitic infection 
non< is more remarkable than the power possessed b> 
species living upon blood of secreting a substance which 
prevents the coagulation of that fluid In regard to what 
has been stated above as to the development of toxic 
element* by parasites, the hnemosporidia of raatoria 
undergo ‘‘development in the red blood-corpuscles, and when 
they break up into spores the corpuscles are destrojed, with 
the probable discharge of poison into the blood As man) 
corpifcples break up at once, the effects are serious The 
trypaiftfeomes of sleeping sickness probably have a very 
similar physiological effect The existence of a toxic prin- 
ciple affords also the most satisfactor\ explanation of the 
phenomena of the progressive, pernicious anaemia present 
in some cases of bothriocephalid infection Anaemic con- 
ditions are also produced by direct blood-suckers, such as 
leechef and fish-Hcep ^There remain, however, other forms 
of anaemia, such as that due to infection by the fish- 
tapeworm Dibothnoeephalus tofiM, the physiology of which 
cannot at present be satisfactorily explained 
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THE BELGIAN INT'ERNATtQNAL BAIjLQQN , 
SERVICE, , ^ I 

'T'HE investigation of the higher region* of the 
1 sphere by means of unmanned baboons, which JA at 
been carried on by some countries for several years, 
generally on the first Thursday Hi each month, has already 
revealed some important facts, among which may be 
mentioned the inversion of temperature at various heights 
and the determination of the direction of the ffoW of the 
upper air-currents over land and sea 1 The success hitherto 
attained well repays the expenditure of tlm e and money 
incurred, and gives good reason for hoping that the study 
of aggregate results may lead to the ultimate solution of 
the problem of the general circulation of the atmosphere 

At the instigation of the aeronautical conference held in 
St Petersburg in August, 1904, the Belgian Meteorological 
Service has taken part in this important work since the 
end of March, 1906, and M Lancaster has sent us pre- 
liminary notes of the results of the monthly ascents from 
Uccle between April, 1906, and February, 1907, published 
in Ctel tt Terre , and in a note to the Belgian Academy 
in November, 1906 We have previously referred to the 
ascents in April and May, but include the data in the 
following general summary 

1 he balloons are of india-rubber, coupled to tandem, 
having generally diameters of 1900 mm and 1350 mm 
respectively, and are inflated with hydrogen gas The 
meteorograph is made by Bosch, of Strassburg, and con- 
sists of barometer (Bourdon tube), two metallic thermo- 
meters (Hergesell and feisserenc de Bort's models), and 
hair h>grom*ter A full description of the apparatus is 
given in Ctel et Terre for May, 1906 In this paper the 
value* quoted are from Dr Hergesell thermometer T)ie 
starting place of the balloons at Uccle is 100 metres above 
sen-level, and the istents were made from about 7I1 ta 
;h 30m a m Greenwich time 


General Results of the Ascents 
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1 he following details, not included In the above table, 
are of interest — 

\prtl — An inversion occurred between 14*000 metres and 
15 000 metres 

May —A large inversion occurred Jjlbpve 10,160 metres * 
at the maximum height, 16,970 ityfcmftr the temperature 
had risen to — 42 0 o t Humidity jpSjiFto 18 pef cent at 
10330 metres, during the descent > 

June — Above 11,460 metres an inversion occurred up 
to the greatest height, 15,690 metres' where the thermo- 
meter read — 54 0 5 C Humidity, 22 per bent, at 3530 
metres „ 

July — Inversion tutored between 9800 metre* and the 
maximum height, metres, where the thermometer 

read ~5o°o C , humidity, 19 per cent 

August— At the maximum height, 18,835 metres* the 
temperature was —50*3 C , between 13,800 metres and 
x8,ooo metres there wa* an Inversion m a layer about 
4000 metres in depth 

September — The meteorograph was brokdDAy collision 
with buildings at starting 
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pctob+r -+An igptkertnal xp^e occurred fit about 11,500 
ggttfetf, and an inversion between 1900 metres and 2000 
rflStrei. The minimum humidity was exceptionally low, 
being gt per cent* at 4640 metres, and at the highest point 
metres) 13 per cent* 

November — At 12,798 metres the temperature was 
— 53°*o C , an inversion commenced at about 10 500 
metres 

December ~^\ t the maximum height, 11,935 metres, 
the thermometer read —51° 1 C An isothermal zone com- 
pienced at about 6660 metres, and continued with some 
fluctuations, until the bursting of the balloon 

January — The greatest height reached was about 16,545 
rrietHfs , temperature, — 6a°3 An inversion commenced at 
about 12,360 metres Humidity, 19 per cent at about 
13,000 metres during the descent 

February — The minimum temperature ( — 62° o C ) was 
alfo recorded at 13,994 metres during the descent An 
isothermal rone occurred between 15,346 metres and 17,073 
metres (temperature, — 62° 0 C), an inversion then set 
in , at the maximum height (18 472 metres) the thermo- 
meter read -57° 5 C 

*lhc8' isolated observations confirm the general exist 
ence of a stratum of air having a considerable increase of 
temperature, usually between 10,000 metres and 15,000 
metres, referred to by Prof Hergesell, M Teisxerenc 
de Port and others and the opinion that it constitute* a 
distinct current in the upper regions of the atmosphere 


TERRKSTRML PHYSICS IN Tllh UNITED 
STATES 1 

t N the first of the publications described in the foot- 
A note we have an investigation of the figure of lh< 
earth as determined by operations m tin Tinted States 
The deflection of the vertical at each station due to at! 
known topography within 4136 kilometres of the station 
has been computed Least-square solutions, based on all 
the observations, were made (1) on the supposition that 
the earth is rigid, (2) solutions on the hypothesis of 
isostaev corresponding to three different assumed depths at 
which the isostary is supposed complete, (3) a similar 
solution on the usual hypothesis, that there is no relation 
between the observed deflection and the topography 

The authors direct the attention to the “particular 
method of attack,*’ first, of those whose chief interest 
is in the figure and size of the earth, secondly, of those 
who believe that the condition of isostary exists, and 
third)), of those who may, for any reason, have positive 
belief that cannot be reconciled with the existence of 
isostacy , inviting an investigation of the mithods used 
Tsostaey is thus defined — “ The excess of material re 
presented by that portion of the continent which is above 
sea-lev el will be compensated for by a defect of density 
in the underlying material,” the ocean botng regarded is 
a defect of mass, and the corresponding compensation as 
effected by an excess of density in the underlying material 
lhc conclusions reached have been — 

(1) For the United States, the equatorial radius of the 
earth is 6,378,283 metres, the polar semi-diameter, 
6,356,868 metres the reciprocal of flattening, 297 8 

{*) Extreme rigidity is far from the truth Isostacy is 
a comparatively close approximation The States are in 
the main “ buoyed up, floated, because of deficient 
density 11 

The lapstatlo adjustment made use of in the report is 
simply Sjk,, where h is the height of the surface 

abpve sea-level 3 its density, h t the depth of compensa- 
tion below sea-level, and the defect of denshv, h l bung 

1 frJJ " G«pdet!c Operations in the United States, 1903-6 A Report to 
the Fifteenth Oenaral Conference of the International Geodetic Awocia 
tkm * By 0 . H Tiu man and John F Haytord Pp 45 (Wuhirg'on 
Government Prfadnf Office, 1006 ) 

(•) “The Geodetic Ev dance or InosUcy, with a Consideration of the 
Depth and Gompleteneu of the !«o*tatic Compensation and of the b art mx 
of the EvidSooe upon Some of the Greater Problem of Oology ” fly John 
F» H afford* CE. (Proceeding' of the Washing ton Academy of Science', 
Ma^il, i^^TPp, 4a (Washington, D C PublbbSd by the Academy, 
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assumed a constant for each of the solutions in (2) This 
assumption 14, of course, a crude one, though it facilitates 
the calculations , but it is sufficient to bear out the main 
contention that isostaev must be taken account of in 
determining the figure of the earth, and that the hypo- 
thesis of rigidity is untenable 

In the second of the aijove publications Mr ITayford 
gives a general summary of the results of the survey as 
regards isostaev He tells us that the evidence shows 
clearly and decisively that complete isostatic compensation 
within a depth of seventy one miles 1* near the trqth 
The main impression whan he endeavours to make upon 
his audience Is that the earth is “ a failing structure }t 
1 he id< a that the permanence of continents is due to elastic 
expansion of all the underlying material, as viewed in the 
light of geodetic evidence, he regards as extremely absurd 
* whereas the earth is apparently inelastic to a high 
degree, even near the surface, and is apparently failing 
continuously,” as shown bv the ready uijustment of the 
figure to the effects of denudation The author attributes 
the diminution of density bencuth elevated regions to 
ihermcal changes caused by increase of pressure, but there 
is no allusion in either of these publications to the theory 
due to Airy, and described in Clarke’s “Geodesy,” that 
elevated tracts are hydrost ideally supported bv a pro- 
tuberance of the crust, dipping down into 1 denser medium 
below— a mode of isostadc compensation much in accord- 
ance with the compressed condition of most mountainous 
districts 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

It is reported from Ottawa that the , ngmeermg build- 
ing of McGill University Montreal was completely 
destroyed by fire on April 5, the loss thus involved amount- 
ing to 150,000/ 

I iif C irni gie Institute at Pittsburg is to be dedicated 
this afternoon and the ceremonies in connection with the 
event will continue until hjturdcy when honorary degrees 
will be conferred bv the University of Pennsylvania on a 
number of the foreign visitors The Ttmts com spondent 
it New A ork states that the gift of 1,200,000/ for an 
idditional endowment and building fund for the institute 
announced bv Mr C jrnegu last w f eek, makes the totar 
sum given bv him for the institute end for technic al schools 
in Pittsburg more than 3400000/ while the technic »1 
schools ran drew on him for 1 400000/ more as money 
is needed Mr ( arncgie’s total contributions to Pittsburg 
and Allegheny now amount to more than 6 400 000/ So 
f 11 as is known his tot il donations for public purposes in 
America and Furope amount to the stupendous sum of 
33 300 000/ Of this total io,Soo 000/ have been given 
in the 1 isi four years 

1 hk 1 ondon Vmvtruty Gazttte announces several 
courses of lectures for advanced students of science bv 
university teachers Among these may be mentioned 
eight lectures on “ lhc Ancestry of Angiosperms, ” bv 
Miss Fthe! Strgnnt at University College on Mondays 
beginning on April 20 Nine lectures on “Psychological 
Research in Schools” will he given on Fridays beginning 
on April 26, tortures 1-111 and vu -ix will be given by 
Miss B rdgcll lecture iv bv Dr A D Waller FRS 
and lectures v and vi bv Mrs Reid Four lectures on 
“The Pineal Sense Organs and Associated Structures in 
the Vertebrate Brain,” bv Prof Arthur Dendy on Tues 
days beginning on May 7 in the physiology heture 
theatre King’s College Twenty lectures in protozoology 
at the I ister Institute Chelsea, bv Prof b A Minrhm 
on Mondays, Wednesday, and Fridays, beginning on 
Wednesday May 1 each lecture will, when possible, 
bo followed by exhibits of microscopic preparations dins 
trative of the subiect of the lecture Dr W N ^haw 
will resume his lectures on dynamical meteorology on 
Monday April 29 in the physics theatre, University 
College The course will be continued on Frdavs and 
Mondays until Friday, May 17, inclusive 
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Royal Society, December 13, 1906 — u Experiment* on 
the Length of the Kathode Dark Space with Varying 
Current 1 > nuties and Pressures in Different Gases 11 By 
F W Aaton. Communicated by Prof J H Poynting, 
P R $ 

i his paper deals with experiments on the length of the 
“ Crookes 99 dark space under steady currents in air, 
oxvgen* nitrogen, and hydrogen, Tnd its relation to 
pressure, current density and potential in a cylindrical glass 
discharge tube the electrodes of which are large aluminium 
discs closely fitting the tube Under these conditions it is 
found that 90 long as the current is kept above a certain 
value, t e sufficient to cover the kathode with glow and 
to cause the complete disappearance of the positive light 
on the anode the distance between the electrodes has 
quite n negligible effect upon the dimensions of the dark 
apace, the current, and the potential The current ceases 
abruptly, however, when the length of the dark space 
becomes the same as that distance , also the negative glow 
terminates sharply (in the case of oxygen amaxingly so) 
over the greater part of its area at a plane exactly parallel 
to the kathode at a distance from it (D) auuratelv measur- 
able by means of a simple sighting arrangement In order 
to eliminate edge effects and to get a more exact measure 
of current density, the kathode used was in the form of 
a disc and guard-nng, that current passing through the 
disc onlv being measured If P = pressure, c- current 
density V*= potential between electrodes, then very approxi- 
mately 




A 

P 


f 


B 

v. 



t-E, 


A, B, F, and E being constants for a gtven r gas, the last 
being very nearly the same as the accepted values of 
kathode fall with tlumimum electrodes in the gas 

I hese empirical rotations, together with other observ- 
ations, led to the conclusion that the dark space may be 
regarded as a region of positive electrification travelling 
towards the kathodt* tn which the totaL posittve charge 
txactly balances the mgattve charge on the kathode Tne 
theoretical fall of potential across such a region in which 
the density of negative t Icctrification is assumed negligible 

is shown to be when X is the velouty of a 

positive ion in a unit held and c is the density of the 
current carried by the positive ions, so that if the latter 
bear a constant relation to the whole current density 
passing through the tube, we should expect cPD*V~* to 
be a constant for any gas I his is found to be the case 
for all values of the dark space between o $ cm and 20 cm 
m the gases under investigation brom the values so 
obtained the velocities of positive ions at the very low 
prissures (of the order of o 3 mm merturj) employed are 
caliulated, and shown to be of the order expected from 
the values at atmospheric pressure determined by Zeleny 
The stream of positive 10ns may be strikingly shown by 
a rotatorv mica mill mounted Omde the dark space, which 
rotates violently In the opposite direction to the familiar 
ones designed to show the motion of kathode rays away 
from the electrode Suggestions are put forward to account 
for the almost imredible “ sharpness ” of the edge of the 
negative glow in oxygen, the most remarkable phenomenon 
of the investigation 

Mfoeralogicsl Society, March 19 —Prof H A, Mtert, 
FRS, president, in the chair — The sliver deposit 
ot^Sedgman lode in the Perron Mine, Cornwall F H 
totter The lode runs through klllas m an approximately 
north and south direction The silver ore, consisting 
almost -solely Of cerargjrite, occurs m compact masses or 
finely disseminated m -a gossany limonite Splintery and 
ferruginous quartz, the * cab-course,’* is always a Well- 
developed featiirex^n the richest parts of the lode The 
distribution of thtf edrargynte, to the depth of 18 fathoms 
to which the mine has been worked, is roughly Ip accord- 
ance with the surface contour of the land, but segregations 
have also taken place along a series of lines running from 
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above downwards The source of the chloride, Ufa 
suggests, might be sea Water thgmia* reached 
regions — The minerals of the Silvtrminw Dittffctf / 
ripperary A The (nines extend along adt'q 

and west line of fault in which Silurian, DM Red 
stone, and Carboniferous rocks are brought into 
position Along its course in certain places- fniporelUatipn 
has taken place, resulting in contact lodes and metapbmAflc 
deposits In the Bally go wan South mine U an Interest- 
ing occurrence of hemtmorpbite, the only one of kj^kd 
known In the United Kingdom The mineral ta fcpind 10 
brilliant crystals lining cavities irv hmomte The gossan 
also contains Irregular mosses of argentiferous galena, 
partially altered to cerrustte AT the Bally doe mlflfe, hopper 
pyrites, galena, and barytes farm a lode between waffs 
of Silurian and Caroonffefous limestone At tfte 
Gortnadyne mine argentiferous te t rah ed rite U found With 
copper pyrites and cerrusite (** pat-tooth ore ’*) An ex- 
tensive senes of old open working* of galena can be seen 
at the Shatlee East mine — Baddeleyite from Ceylon : G- $ 
Blake and G F Herbert ftmltth Three brilliant crystals 
of the mineral were picked out from a number of speci- 
mens of the heavy minerals from the gem district ^of 
Ceylon which were sent to the Imperial Institute In 1905 
Of the three crystals, one possessing only the prism zone 
was used for analysis, and found to contain nearly 99 per 
cent of zirconta On the other two crystals, one of whicl^ 
was a twin, were observed eleven forms, including ,on* 
nt w one (310) -—Zinciferous tennnntite from the Bmnbn- 
thal R H tolly and G T Wrtor Crystals of tennan- 
tite one of which was a large cube, with faces deeply 
striated parallel to small tetrahedral faces, were found on 
andysis to contain nearly 8 per cent of zinc — Strliverlte, 
a new mineral F Z*mbonln| and G T Wor, This 
new mineral was found in detrital masses of pegmatite 
m f ar Craveggia in N Piedmont Crystallographically 
it is verv similar to rutile and tapiolite with axial ratio 
a c=.o 64^6 Some of the crystals are elongated along 
the pyramid edge, and are probably twins fiimuar to those 
of ijmenorutile The mineral is black and opaque, and 
has a specific gravity of 5 59 It contains titanic acid, 
zircoma, oxide of iron, and nlobic and tantallt add The 
result of anal>ses suggests the formula 

3 FeO (TaNb),O a 4ZrO, 9 TiO s , 
which may be written as a mixture of the three molecules 
Fe( I aNb)jO* FeZr a O a , and lTTijO* in the proportion 
of 1 2 3 Chemically it is very similar to ilmenorutiie, 

but contains about 28 per cent of ZrO* replacing part of 
the TiO, 


Zoological Society, March xq,— D r Henry Woodward 
b R S , vice-president, in the chair — Recently discovered 
subfossil Prosimiao from Madagascar, and their affinities 
wfth extant lemurs and with the higher Primates H F 
Itandinv lhe remains were obtained m the muddy 
bed of a swamp formed by the blocking up of the river 
Mazy by a lava flow, at from a few Inches to 3 feet or 
4 feet below the surface They consisted of a large 
number of skulls and limb-bones o£ Jemurs and lemur-like 
animals This great amount ofr material enabled th£ 
author to corroborate the view, previously put forward 
by Dr froriyth Major, that the extinct Iftaurs of Mada- 
gascar were, in many respects* intermediate between exist- 
ing lemurs and monkeys, and to grots* hts belief that the 
New WixM monkeys and the MSmindie* aft waff as the 
Malagaiy^ndnsfittse, had a commorv origin He also stated 
his opiniqh^that it was not posstble^o separate the Primates, 
as hitherto, Into the two suborders Lemuroidea 
Anthropoidea — Animal parasites Dr. L. W *tomtonw 
Three new species were described — Weilcotnia mitckefU> 
gen et sp nov , habitat* small intestihe of Pedetes cafter , 

S parganum baxteri , sp n ? habitat, connective tissue of 
man , Schistosomuriffc mansoni , sp n , habitat* blood- vessels * 
of man Dr Sam bon also described five new Hwmd- 
gregarlnes discovered by Dr C, G* Seffsmann and himself 
in snakes —A collection of mammal* the seventh of the 
series, made by Mr C H< B Grant at CogUno, Inham- 
bane, and presented to the National Museum by Jar. CL 0 
Rudd Oldfield Thomas and R C, WrsM|Plli> The 
collection consisted of 212 specimens belonging to thirty 
nine species, of which six were described a* new k *** 
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' rfttMfttftoffcftl Society, March ao -Mr C fi Water 
taute, jjrZif&ent, in the chair — Dr. F. A Dtxay exhibited 
\ ipeclas of Phhaaura and Mylothri*, illustrating the 
cgbla t paraUdbam between different form* of the two 
> a wreapohdence believed by the exhibitor to have 
ntfc significance, the mimicry being probably of the 
fan kind.—^The following paper* were commum- 
~-Stddi*t of \ht Tetrigmes In the Oxford 
m J L. Hanooik*— A list of the Coleoptera of the 


M&tfcrfirn kind.— ^The following 


Cftt^d T ~ Studies of \ht Tetriglnes In the Oxford 
J L. Haapoekr — A list of the Coleoptera of the 
Maltese Islands M Oamtron, R N , and A Otmtiw. 

life-history of Sptndastt lohita t ilorsf J C 
KWft h»w «— Th e egg cases and early stages of some 
South China Caasidjki* J C Ksrthaw and F Muir 
-i— Tho hfe-historj or TeJsaratoma papillosa t Thunb , with 
note* on the sfrtduJanng organ and stinky gland F Muir 
Hnd J C Kerthaw. — The vinegar ^ fly (Drosophila 
ftmefrris) * E h Unwin. — The structure and life history 
of the holly fly Prof L C Mlnli and 1 H Tnytor — 
Note on Xantkofhoit ferrugata, Clerck L Doacaittr. 

Chemical Society, March at — S» Henry F Roscoe, 

S , past-president, in the chair — Synthesis of pol>- 
peptfde* E Plsohar. Continuing his work on the 
synthesis of polypeptides, the author has prepared an 
octadecapeptide containing fifteen glycoooll and three 
Mtucme residues — Organic derivatives of silicon, part m , 
df-Wn^tmethylethylpropylsiUcanc and experiment on the 
resolution of its sulpnonic derivative . F S Klpplnv 
di-Benzylmethylethylpropylsilicane is sulphonated by 
sulphuric acid at about 130°, yielding a mixture 

of acids, of which two, benzvletnylpropylsilicol- 

sulphonic acid and df-bcnzylmethylcthylpropylsihcam - 
sulphonic acid, were isolated in the form of their 
1- month) lamine salts — Ihe reduction of carbon dioxide to 
formaldehyde in aqueous solution H J H Fftnton By 
the action of metallic magnesium on an aqueous solution 
of carbon dioxide, recognisable quantities of formaldehyde 
can be obtained, and the amounts formed arc consider- 
ably increased in the presence of weak bases - The 
mechanism of the rusting of iron G T Moody An 
experiment was described and shown which proved that 
in the formation of iron rust the metal must actually first 
paw into solution and hence confirmation is obtained of 
the view that on acid, eg carbonic and, is an essentul 
factor in the rusting of iron - Influence of non-elf ctrolvtes 
and electrolytes on the solubility of sparingly soluble gases 
in water The question of hydrates m solution J C 
Philip. The influence of non-elect roWtes and clfttrolv tes 
on the aotubdily of gases may be interpreted by supposing 
(1) that the non-solute takes no part in the absorption, and 
(a) that hydration of the non-electro!) tc or electronic mav 
occur, and the solvent thus attaihed Is no longer free 
to absorb the gas — A new class of organo-metallu 
compounds Preliminary notice Inmethylplatmimethyl 
hyroxide and its saits J Fop* and S J F*mch*y 

The chlorides of iron, cobalt, nickel, ruthenium, rhodium, 
palladium, osmium, iridium, platinum, and gold reait 
vigorously with magnesium methyl iodide, trimeth)!- 
pjatlmmethyl iodide, the corresponding hydroxide nitrate | 
chloride, bromide, and cyanide nave been prepared by this 
means — Some compounds of guanidine with sugars, 
part 1 R S Morrpll and A h Nilar*. — The action 
of aluminium chloride on naphthalene Formation 0/ 
JWMinaphtbvl, tetranaphthyl, and tetramethylervthrene , 
A Mercurous hvpomtrite P C RAy - 

Xhe decomposition of mercurous and silver hvponitrues 
by heat P C ft Ay and A C taAfftill From the results 
obtained the authors are of opinion that these salts have 
both aft oxvhe end imidic Constitution — Studies in optical 
tmperpbeitioft, part m T S P«tt*r»on and J Kay* 
The results of observation of the lotation of 1-menthvl 
dipcetyW-tftrirate, both in the homogeneous state and in 
aohitton la ethyl alcohol, benzene, and nitrobenzene, taken 
In pppjUnctioft with those previously published (Trans 
j$o$ t lixxvit ^ 33 } 190 6, lxxxix , 1884), furnish thoroughly 
|v«l£d'rr^vMeftCft as to the untenabilitv of van *t Hoff’s 
HWAOlption regarding optical superposition — An extension 
fefMftft benzoin synthesis R W L Olark* and A 
{ Apwnrttv, BenzvUdeneanHine hydrocyanide condenses 
with carvone and with benxylideneacetophenone to 
form respectively phenyl! mino-0-benzoy Id ihydrocarvone and j 
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y-tyano-a-benzoyl-T’-amlino-fly-diphenylprapane — Inter- 
action of starch and carbon disulphide Xanthogeruc 
esters of starch C F Oross t E J Mvaa, and J F. 
■rifts, Starch moistened with the disulphide and then 
treated with a sodium hydroxide solution is brought into 
the condition for quantitative reaction and conversion into 
the xanthogenic ester (sodium salt) —The estimation of 
small quantities of nitrogen peroxide R Robsrtson and 
S S N*pp*F The method depends on the changes 
observed in the characteristic absorption spectrum of 
nitrogen peroxide as its concentration in dilute mixtures 
is increased — The evolution of nitrogen peroxide in the 
decomposition of guncotton R Vtobertxon and S £> 
Napp*r- An isomeric change of dehyracetic acid J N 
Colllo and J P Hlldltoh If sulpbutic 11 id of about 
per cent instead of about 90 per cent is allowed to 
act on deh yd race tit aud, the \Ield of in uetic lactone 
is muih diminished Ihe bv-product formed is pyrpne- 
CH, C - O -f CHj CO a H 
tarboxylic acid, || || 

Ht CO CH 

Paris 

Academy of Sciences, March 25 — M A Chauveau in 

the chair - The approximate thpor) of the flow over a 
vertical weir, with sharp idge, without lateral contraction 
and in a free sheet J Boussinesq \ further approxim- 
ation of a formula arrived at in a previous paper The 
results are in accord with the experimental figures of 
M Bazjn — Contribution to the sludv of phosphorescence 
Henri B«cqu*rel ihe images of two specimens of the 
same phosphoresci nf silt one being at the ordinal y 
temperature and tht other at the temperature of liquid 
air were thrown smiult meously on the sht of 1 sptetro- 
siope The changi s thus noted for seviral utamum salts 
in the phosphorescent spectra me giwn in detail Ihe 
increased sharpness of the binds at the lowri temperature 
enabled the polarisation effects to be studied Those 
sdts of uranium which cm be obtained in well-defined 
irvstils, coolid to the teinperaturi of liquid air und 
illuminated with violet light, show no change in the spec- 
trum when the incident light is polarised, but a change 
in the spectrum is o^^rved if a Nicol is interposed between 
the phosphorescent^* n si al and the spectroscope — \ 
generalisation of the movement of Ponsot L Lscornu 

— ihe coefficient of resist inu of air to be adopted in 

calculations ngardmg icroplanes F F*rb*r — Rotatory 
magnetic polarisation in the neighbourhood of absorption 
binds Ihr magnetic rotatory power of crystals at the 
temperature of liquid air Jc in B*cqu*r*l — The theorj 
ot the radiation of meandesernt mantles M Folx It 
is shown that the sole function of the thorium oxide is 
to form a support for the cerium oxldp — The influence of 
the surrounding temperature on the luminous intensity of an 
in* iridescent electric lamp F La port* and R Jouftust 
A theoretical investigation of the eff* ct of increase of 
temperature on thr luminous intensity of an Hectric lamp 
shows that for a rise of ioo° C in tfip temper iture of the 

lump an increase in th» luminosity of 04 per cent might 

be expected Direct experiment showed that the light 
remained constant for a rist of ioo° C , and as the experi- 
mental error was of ihe older of 1 per cent , this is in 
agreement with the theoretic d figure — The supplementary 
vhannellmg of spotri produced by parallel gratings 
(»fo rgtn M**lfn — The function and the nature of the 
mill il discharge in the ehtlric spark U A M*m»*l*ch 

- Ihe formation of ammonia gas from its elements under 
the influence of the ele< trie spark, the influence of 
pri ssiin F Br)n*r and E M*ttl*r The concf nti ation 
of 'unmoma gas formed by electric sparks in 1 closed 
vessel attains a limit of about 3 per cent to 4 per cent 
at the ordinary ternprr iture If, however the reaction 
vessH has its lower end placed in liquid air, the ammonia 
is condensed ^ fast hs it is farmed, and Ihe reaition 
becomes complete Working in this wav and starting 
with a mixture of nitrogen and hydrogen in tlw correct 
proportions a nearly total vacuum can be obtained in the 
apparatus A curve j* given showing the effect of pressure 
on the )ield, a pressure of 100 mm of menur\ w'is found 
to be the most favourable, the )ie!d being 017 gram of 
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ammonia per kilowatt hour — I he of tht calcareous 
strata in the neighboui hood of Arhens Const A 

Hunts 

April 2 — M A Chauveau in the chair — The calculation 
of the inferior contraction of the sheet flowing over a weir 
with sharp edge and moderate height, and htted with a 
horizontal plate above , J ious^lnuq. — extension of 
the summation method of M Borel A Buhl — The 
nature of the body extracted from certain rich alloys of 
nickel and tin Fm Vigouroux Following the methods 
described in a previous paper the substance NtSn has 
been isolated is a crystalline powder, showing brilliant 
facets under the microscope It U non-magnet ti, and has 
i density of 844 the density calculated from its com- 
position on the assumption of no contraction being 7 0} 
— the influence of manganese salts on alcoholic ferment- 
ation L Kxyt«r and H Marchand The increased 
yield in aKohol resulting from the addition of minute 
proportions of manganese salts has been shown in a 
previous paper It is now shown that yeast thus treated 
preserves its irquind propertn s through sever d gener- 
ations and the practical applications of this fact are 
indicated — Rectal gills in the larvae of 'stmuhutn 
Hamnosutt } 11 k adaptation of a larva of Simubum to 
liff in the streams of equatorial Africa F ftoubaud 
— Tlte nuphro poirtit KliviH of the blood and of the 
kidney in the course of the renal regener itions P 
Cm r not and \ Lollhvro — The evolution of carbon water, 
and ash as c function of the ige in plants J Trtbot 
— Some seisnm constants dioJured from the earlhquake of 
\prd 4, IQ04 E Oddona 
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Royal Society, at /W/«bV P<%p*r*' r 

of Antagonistic Muck* T«nh Not* Prof . 

Fatly Degeoeiatlon ofth* Blood 1 & O. Shan 00 k j — 

The Rate of (he AsecunpdcD of Chloroform by ihe Blood doriog 
Bfthcda , (*) t ut ctkm of the Ra^Gorpueoiee to Ctuofofcrm Autwdxtff 7 
G A but km»*ter and J A Gardner —Th« F«r*eoUttk>n of Qlsccwdai 
by Bacteria of the TyptaoMroefl Gtoup, and th# Arukbdtfott of No* 
Fermenting Power* by Hacxtfut Djptwniertm and other lttcnMEg*i tant ; 
K W Twort t 7* 

Royal Jn»titutjon. at 3 —Tht With and AfftaUlat of CryvuU Prtt 
Henry A Mier*, K R 3 J 

Linnean Society, at 8 —On the (Keofogfc Function* of Stolon* add 
CleuiogMuou* Flowers J C Sbemton* — On the CEcotoape Aspect of 
Constitutional Vcrtaucn la Fruit culture A- O Walker —On t #» 
Aberrant Form of Coocidr Hugh ScoiL—rSow* R*iule* of S«q C dfiarao 
of Leguminous JPlanU P»of W B> SgttornUy — ExktbiU * Nepal 
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on the testing of Rubber A Schwnrtr. > 

Chemical Society, at 8 30 —The Magnetic Rotation of &ex&trl0* 
CH a 1 H CH CH CH CH* and iu Relationship to BtnseM and 
oth r Aromatic Compounds, Also its Refractive Power ‘ Sir W* K 
Perk m — Aromatic Azolmode*, Pan 1 , /-Hydroxyphcn)Uaoimidet M« 
O Foist* r and H K Fitra.— The Action of Hydrogen PtroxWe on 
Poussium Cyanide 0 *Mn»n —The Action of Rib>l Oxalate on 
ThioacetaoUrde and itw Romoloffucs S Rubemanp — Mttxutamecrt* of 
the Vt treaties of Saponification of the l Menthyj and ( Bornyl Filer* of the 
Sietxobomeric Mandelic acids A McKenzie and H B. Thorn peon.— 
Indican Pielimjn*ry Notice A G Perkin and W P Dloxani —Carfe 
Nitrite P C Rfljr —The Constituent* of the Essential Oil of American 
Pennyroyal Occurrence of a Dcxtro-Menthoro* M BanrowcflfT — Tba 
Action of 1 ribromopropane on tbe Sodium Derivative of Ethyl 
AceU acetate T E Gardner and W H Perktn 
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R'>yal Institution, at 9 —Nerve a* a Master of Mtttcle Prof C. S 
Sbeirington, F R S 
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Royal Institution, at 3 —The Birih and Affinities of Centals Prof 
Henry A Mier* PR S * 

Matiikmaticm Society at 5 30 —A Theorem m the Theorj of 
Functions Dr H F Baker 

EkinA \ Aikilu 

Roy\l Institution at 9 — Conservation of Historic Buildings and 
Frft'v'oes Prof A H Church F R S 
tirmTurtON OP Civil Engine***, at 8 —An Engineer s Visit to Japan 
and Canada R W Alien 

Malacological Socifty at 8 —Notes on New Zealand Polyolacophora 
with Descriptions of Five New Species H Su ter —Desert ot ions of New 
Moliosca from New Catednma (» R Sowethy — Some New Soectes of 
Drymseus from Peru Mexico &c S I Da Costa —A New Species of 
Valloma from India G E bude 

rNATirunoNor Mecnanicai KwrrN«EB<, at 6 — Continued dtuum on — 
Patrol Motor Omnibus's W Worby Beaumont 
Royal Astronomical Society, at 5 —Early and late Perseid* W F 
Denning — Determinations of Personal Equation depending on 
Magnitude made with the Tran*lt Circle and the Helioineter at the 
Royal Observatory, Cape of Good Hope Sir D Gilt and S S Hoqnb — 
Determination of tbe Secular Perturbation* of th* Minor Planet Ceres, 
amino: from the Actions of the Eight Major Planet* C J Merficlrf — 
The Electric Arrangements of an Observatory W F Cooke —I mbabie 
Papers The Perturbations of Halley s Comet P H Cowell and A C 
D Crommelin —On the Value of the Solar Parallax from the Green wn h 
Photographs of Eros, a8o^-i<;oo Royal Observatory, 'Greenwich 
(Communicated by tbe Astronomer Royal) 

SA rURDAY, Ai ate 13 

Royal Institution at 3 —Studies in Magnetism Prof Silvanu* P 
Thompson, F R S 

MONDAY, Ainu r S 

Socifty ov Arts at 8 — Detergent* and Bleaching Agtnts used m Laun 
dry Work Prpf Herbert Jackson 

* TUESDAY, Airil 16 

Royal Institution, at 3 —Wing* and Aeroplanes Prof G H Br>an 
h R b v { 

Society op Aetr, at fi — Joinery and Furniture Making A Romney 
( reen 

Royal Statirtical Society, at 5 

Xythrorological Institute, at 8 15 —Note on some Paleolithic and 
Neolithic Implement* from East Lincolnshire S H Warren — 
Exhibition of Flint* from Cornwall A L Lewis and S H Warren 
Institution op Civil Encink***, at 8 —The Pyrmom Bridge P 
Allan —Swing Bridge ovir the River Avon at Bristol W H B Savile 
fYMDySrDAY , April t 7 

Geological Society, at 8 — rlh* loadstones of Derbyshire their 
Field Relation* and Petrography H H Arnold Bemroic —Data 
bearing on the Aga of Niagara Faili Prof J W W Spencer 
Royal Microscopical Society, at 8 —On the Podura Scale B. M 
Nelson —Exhibition of Slide* of Foraminlfera A Earl and 
Society op AAts, at 8 — Afinal Navigation Major 8 K S Baden 
Powell . 

Koval Mewoeolooicat Society, at j 30 —Phenomenal Rainfall In 
Suva Fiji, AttgUHt 8, 1906 R I Holme* — temperature around tbe 
British Island* in Relation to the, Gulf Stream R Slwchan — Weather 
regarded as a Function of Climate LOW Bonacma. 
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{* : ^ 'J^rTfiOROLOG/riL OPTICS 
\$$teQrotegfaehi* Opitk By Prof J M, Perntei 
W tjirpe parts -Pp 558 (Vienna and Leipzig 
Wr BraOtrtUllcr, 1902-6 ) 

T HE subject of 41 meteorological optics ” has 
Scarcely yet reached recognition as a distinct 
branch of physical science, as one of which it were 
durable that the phenomena should be systematically 
gathered together in order that the interaction of all 
(he circumstances affecting any one group of appear- 
ances might be the more clearly appreciated The 
various matters which ma> be legitimately included 
undeh such <a title have, individually, not filled of 
their full share of attention and discussion in Uie 
nature of the case they have from the earliest times 
been the subject of curious, though not always 
eaiefuj, observation and speculation, and of most of 
the phenomena an explanation, it any rite approxi- 
mate, has already been * itisfactorily giv< n The 
cause of the blue of the sky and of the 44 twinkling ” 
of the stars, the theory of mirage, of the rainbow , 
of halos and mock suns, of all these much has been 
written, and by many physicists of eminence, but in 
exhaustive classification of all the questions which 
fajl xyilhin the domain -of meteoiological optics has 
perhaps hardly been attempted 

From the optic 1! side, the most complete account 
of the subiect previously given is to be found in 
Mascart's “Trmie d’Optique ”, but the accumulation 
of meteoiological dita hi* proceeded somewhat more 
rapidly of recent years, and it is to the meteorologist 
that wo must look for the exact quantitative solution 
of many problems in which the optical theory his 
already been correctly indicated Prof Pern ter has 
every qualification for the task which he has set 
himself, and as director of the Imperial Institution 
in Vienna for the study of meteorology and terres- 
trial magnetism he brings to his subiect an 
acquaintance with meteorological data such as few 
Can claim His book will rank as a classic of scien- 
tific literature, and is little likely to be superseded, 
within more than one generation, aH the standard 
work on this branch of natural science 
Prof Pernter explains that his work is based on 
lectures delivered during a period of ten years in 
the Universities of Innsbruck and Vienna It is, 
*fiOw>ever, singularly free from the defects one is pre- 
pared to find in n volume so produced, it is neither 
too diffuse nor too exclusively technical, and while 
essentially scientific, in the strictest sense, in its aim 
of giving an exact numerical explanation of the 
phenomena recorded, it furnishes a descriptive 
account of the appearances dealt with, from the 
record^ of observations, old and new, which the least 
scjerigtfic reader can Scarcely fail to find attractive 
PjJEf the contents of^hc four sections into which 
subject U nWviik*i the author’s own classification 
flFtbe beat guide The first section deals with the 
apparent farm* of the vault of the sky and the pheno- 
mena connected therewith — over-estimation of the 
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heights of mountains, the apparent variation in sue 
of sun, moon, and constellations between horizon 
and zenith, &c In section 11 are included all the 
phenomena which owe their origin to the gaseous 
constituents of the atmosphere, whether under 
normal or abnotmal conditions— astronomical refrac- 
tion depression of the horizon, mirage, the 4< Fata 
Morgana,” and the scintillation of the stars In the 
third section are considered the eflects due to the 
presence in the atmosphere of masses of particles the 
appearance of which is inU rmittent —clouds, whether 
of ice crystals or rain-drops, and here we find a full 
discussion of halos and parhelia, coronae and rain- 
bows The fourth section, which will be issued next 
autumn, will treat of the phenomena due to the 
existence in the atmosphere of very minute particles 
of whatever nature which are always present but 
which are especially numerous at certain times, as 
after volcanic eruptions The classification thus in- 
dicated is both natural and convenient, with but rare 
exceptions it brings together all those phenomena 
which are of similar origin, and therefore dem ind 
similar treatment 

Of ihe first section it will suffice to say that Prof 
Pernter gives a ver\ careful discussion of the 
apparent form of the “vault” of the sky, basing his 
nunn rical results especially on the observations of 
Reunion His conclusion is that the form is tbit 
of a segment of a circle, the arc of which subtends 
at the centre in angle of the order of 40° From 
this it follows th it estimations of dimensions pear 
the horizon and at higher iltitudes will differ widelv, 
a factor having important bearings, is ilreadv in- 
dicated, in regird to main every-dav phenomena to 
which we may add the apparently ova! form of halos 
and coron® at low altitudes In his explanation or 
rithcr his suggestion, is to the direction in which 
an explanation must be sought, the author follows 
Oiuss, who first made experiments to show that 
I his subjective effect is mainly due to the normally 
upright position of the body, and to the abnormal, 
or at least unusual, pioccduie involved in raising the 
eves from the hori?on to the zenith It need hardlv 
be idded that there are many points here demanding 
furtlui discussion 

The second section passes fiom the consideration 
of the effects due to atmospheric refractidn under 
normal conditions to a very full and interesting 
account of the various phenomena due to reflection 
and refraction when the density of successive layers 
of the atmosphere shows abnormal variations or 
when the density in anv region is subject to rapid 
fluctuations Prof Pernter is perhaps here at his 
best For the descriptive portion of the work he has 
sought the most typical examples to be found in 
scientific liter iture, giving in the words of the aclud 
obscrveis the details the explanation of which he 
afteiwxirds follows out as closely as possible from 
the most exact data obtainable relative to the \ari- 
ations of atmospheric density We may direct atten- 
tion especially to the author’s theory of cases of 
exceptional '^visibility M of distant objects, apparent 
nearness and magnification His theory of the 
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different fonnB of mirage, whether due reflection 
from above or bek>w, or from the tide, is essentially 
that given by Tait id his paper “ On Mirage w in the 1 
> Edinburgh Transactions* Of the ** Fata Morgana/' ! 
two specially interesting examples arc cited from 
observations by Prof Boccara in iqoo and iqoi, 
while of distortion due to abnormal atmospheric re- 
fraction the most striking cases are those set n by 
ArctoWski, as quoted from the records of the Bclgnn 
Antarctic Expedition 

The theory of the scintillation of the stars and 
planets, and of the analogous phenomena observed 
In the sun and moon when almost eclipsed, has 
aroused an exceptional amount of attention, and is 
here very fully considered Lord Ray high has dis. 
cussed the matter m a paper on the theory of stellar 
scintillation, wheie the failure of the “ interference ** 
theory as propounded bv Arago is made clear The 
various optical effects in which the phenomenon ma\ 
be said to consist, the quivering and the fluctuations 
In intensity and colour, as ell as the meteorological 
conditions, the extent and character of the atmo- 
spheric “ stnze,” with the best methods of obser\- 
ation and measurement, arc most completely dealt 
with in the papers by Karl Exner in the .Sifsun^s- 
benchte of the Vienna Academy of Sciences and else- 
where Prof Pernter accepts what he designates the 
Montigny-Extur theory as giving a complete and 
exact explanation of the whole phenomenon 

The theory of halos, of parhelia "and anthelia, and 
allied phenomena given in the third section of the 
book is founded on the classical v*ork of Bravais 
4 ‘ Sur les Halos/’ which dates from the middle of 
fast century 1 hough Prof Pernter speaks of this 
theory, elaborated by Galle and Bravais as giving 
an entirely satisfactory and in all main essentials 
complete explanation of the phenomena, he is yet 
able, with the greater mass of more exact records of 
observations at his command, and the more accurate 
knowledge as to the form and optical charact eristics 
of ice-crystals — six plates of reproductions of photo- 
graphs of various types of ice-crystals are given— *io 
confirm or Coirect in many details the earlier theory 
The rarity of some of the appearances necessarily 
renders numerical confirmation difficult, and it may 
be well to note, for example, the desirability of further 
careful observations of the * 4 schiefe Bogen von 
Lowitz/’ the lateial arcs tangential to the halo of 
22 ° , and of the parhelia related to the halo of 46°, 
especially the colour effects when the sun is in the 
horizon The whole discussion is fully and clearly 
given, and la very suggestive of the possibilities of 
further meteorological research 

The author next deals with the phenomena due to 
diffraction effects, whether seen directly by trans- 
mitted light or by reflection — coronas, the 14 Glory ” 
or " Brockeoge^penst/' iridescence of the clouds, 
Ac — with an exposition of the theory as developed 
by Fraunhofer, Verdet, and Exner, and based on 
Airy's development of an expression for the variation 
in light Intensity in the diffraction image The 
volume cmvdudes with a complete discussion of the 
rainbow. Prof Pernter follows the theory of 
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Descirtes- to tbo point, where Its 
sequences of diffraction leaves it 
th£ phenomena, 'basing his 

on the Airy u rainbow-mtegral ** fof the irttensfrjf <j$' 
light in the Neighbourhood of a caustic, ^ n 
Prof Pernter suggests that, in*a suhjfedt 
so much has been written m monograph, 
must necessarily be of the nature of £omp$ajioo* 
He expresses the hope, however, that it may £>erijppj* 
claim to be more than a mere compilation 
who has read his work with any attention, wfff 
hkelv to question this claim Rather U ^ 

tuken as the modd ot what 'a standard^ treatise 1 on 
a branch of physical science should be, written 
one whose researches have done very much to remove 
difficulties and to lighten obscurities lAeallng if 
does with matters of absorbing interest, it is un- 
questionably a book to be read by everyone who fakes 
an interest tn the study of natural phenomena r 


THE NEW EVOLUTION 

Recent Progress tn the Study of Vernation, Heredity 
and Evolution By R H Lock Pp xv+29j9 

(London John Murray, 1906) Price 75 6d net 

T HE labours of a new school of biologists, dblv 
represented in this country by a band of ener- 
getic workers at Cambridge of whom the author of 
the present book is not the least distinguished, have 
been of great service both direct and indirect to the 
study of evolutionary method It was perhaps to be 
expected that in the first flush of enthusiasm caused 
by the re-discovery of an important generalisation 
like Mende/s, judgments should be formed and state- 
ments made some of which may seem to pass the 
bounds of scientific caution, but signs are not want- 
ing that a more restrained attitude is beginning to 
prevail, and it ts a healthy symptom that the free 
use of the experimental method, rather than mere 
academic discussion, characterises the work of the 
Ww evolutionists 

A noteworthy point in the biological movement of 
the day is the response that is being given in various 
quarters to the reasonable demand for quantitative 
treatment of the facts of variation^ selection and 
heredity From the side both of the biometriciahs 
and of the Mendelians, statistical evidence 4 * .being 
accumulated and dealt with on a spale that might 
have satisfied Stanley Jevons himself It must be, 
confessed that the pretensions of these two school/ 
are at present more or les^ antagonistic to each other- 1 
and to the convictions of orthodox Parwitnan? , * it is 
certain, however, that the questions raised in the, 
course of this three-ebrnered rivalry are of the greatest * 
importance, and that nothing but gdod qm come of 
their thorough discussion 

The book before us gives an elementaryfchfrt 
generally clear and skilful empsitjon of the pmbgif 
aspects of the evolutionary $r9 Wenu Jfe U the 
of one whose sympathies are confessedly Mendert®* 
and mutationlst, but who shows a reel desire to db- 
justice to the Views of opponents* MS' J-ock’/ 
of view Is far removed /rom that of certain halV 
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fcfers in t$y Press, according tfr whdtn 
TC t« nothing but a discarded fashion 

letter lan period, as obsolete to-day as the 
and the crinoline But he is none the 
(fitbeHevei* in the Darwinian account of the 
origin of species 

ffijgii os are the merits of Mr Lock as an ex- 
positor, ihere are points^ as we think, on which his 
jUrgunfent* must fail to carry conviction The pheno- 
mena of Odaptation we hold to be of supreme import- 
Ah CO in the interpretation of evolutionary process It 
is'diSkult to exaggerate the extent to which adjust- 
ment to the circumstances of life prevails in every 
department of organised nature This is a fact 
Which the advocates of 11 mutation ” do not fairly 
face Mr Lock Is too candid not to admit that 
organic beings on the whole are, as a general rule, 
Ve^y closely fitted for the conditions in which they 
have to pa$s their lives ” But after adducing certain 
weli-knoWn instances of “ animals having peculiar 
habits, and possessing at the same time special 
Organs which render them well fitted for these habits 
and no others,” he manages to convey the impressioh 
that such cases are not very common, and that, con- 
sidered as evidence of the power of natural selection, 
the best of them are open to criticism Then, after 
a sketch of the theories of mimicry and protective 
resemblance, he adds that it is “ uncertain whether 
this prinfciple [of natural selection] can hold good as 
the true description of the origin of any sort of re- 
semblance ” 

“ Perhaps a still more serious criticism,” he goes 
on to gay, “of the methods of those who spend their 
time in seeking out or devising cases of adaptation 
has been tnade by Bateson, who points out the logical 
difficulty that we can never make any quantitative 
estimate of the amount of benefit or the reverse 
which any particular structure may afford to Its 
possessor ” Most biologists will allow that quanti- 
tative methods should be used wherever possible for 
the solution of the pioblem, and it is curious that Mr 
Lock should apparently not be aware that there 
are Several instances in which this has been done 
We do not gee where the “logical difficulty” lies, 
on the question of fact we regret to differ from Mr 
Bateson, if his opinion is here correctly stated 
’ The underlying idea in all that Mr Lock has to 
say on the subject of adaptation by selection is the 
doctrine that specific differences arise by way of 
or de novo , and not by the accumula- 
tion of continuous or 41 fluctuating ” variations The 
position is ably argued, and the results of the 
laborious experiments of de Vries and of the remark- 
able- work of Johannsen are brought to bear with the 
skilful touch of a genuine investigator who is per- 
sonally conversant with the matter in hand , nor does ■ 
Mr lack’s general attribute of fairtiess here desert 
hfajfc' A point, however, on which we should like 
t&'m satisfied is this the author asserts that “no 
Cine questions the validity of natural selection as a 
mcamrof determinating types which are unfitted for 
thfRr *eftvlrohthent ”, further, he thinks it at least 
probable tiuL certain types have survived in conse- 
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quence of therr “fitness.” Bpt, Africa these latter 
types arose, as he would say, suddenly or dlscontinu- 
ously, how did it happen that they sprang Into being 
in such exact harmony with theilr surroundings ? 
Would Mr Lock have us fall back upon the theory 
of “directed variation,” or, what oonlee to the same 
thing, Paley’s view of “contrivance” by special 
creation? If it be replied that a well-adapted type 
must have arisen, not by one or more large muta- 
tions, but by a senes of mutations both numerous 
and minute, we should wish to know how such 
mutations are to be distinguished from continuous* 
vanatlons To say, with de Vries, that selection 
of individual differences is powerless to raise per* 
manently the mean of a speues, seems perilous!} like 
bcggmg the question As soon as the mean had 
been permanently raised, the result would be claimed 
as a mutation 

We have space only for one further remark If 
Mr Lock will take his Aristotle again, and read P 
with its context, the passage he has quoted on p, n6> 
we think he will see that lie has mistaken that philo- 
sopher’s meaning, as, indeed, Darwin did before 
him \ D 
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NOTES ON WATER PLANTS 

Btolugtsche und morphologtsche Uniersti chu ngen 

ubet Washer- und Sump/gewdchse Part 11 By 
Prof Hugo Gluck Pp xvn + 256 (Jena Gustav 
Fischer, 1906 ) Price 18 marks 

T HIS work forms the second instalment of the 
author’s studies on water plants It deals 
chiefly With the European species and varieties of 
Utriculana, and, as was perhaps inevitable, one result 
has been to increase the number of the forms 
hitherto recognised as distinct A prominent feature 
of the book lies in the attention devoted to the so- 
called Turtons, or piopagation buds, which occur so 
frequently in aquatic phanerogams 
Several other aquatic genera also are dealt with, 
e g Ceratophyllum, in which Prof Gluck finds a 
specialised form of shoot provided with anchoring 
leaves, much reduced in character, which serve to 
fix the piant in the mud These leaves differ from 
the ordinary foliage leaves in the absence of chloro- 
phyll and in the almost complete suppression of the 
intercellular spaces so characteristic of the latter 
The conclusions reached as to the morphological 
interpretation to be placed on the different parts of 
the Ltncularia plants do not essentially differ from 
those dr nvn by Goebel about sixteen years ago as the 
result of an extensive senes of investigations on 
tropical as well as on European species of this re 
markable genus The special feature ol interest 
attaching to them lies in the impossibility of establish- 
ing a consistent distinction between the stem and leaf 
in these plants One can pass into or be replaced 
by the other in the most irregular manner, and 
either of them may in turn be represented in position- 
by one of the bladders that form so characteristic 
a feature of the genus As Prof Gluck remarks, the 
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morphological distinction so commonly insisted on as 
between axial and foliar structures is largely the 
result of preconceived views as to their essentially 
separate nature, or, as we would prefer to put it, of 
the general experience that they arc distinguishable 
But morphological differentiation is really not irrevo- 
cable 7 here are many ways in which the normal 
(hereditarily transmitted) form may be changed if the 
sequence of those internal chemical changes that de- 
termine the structure at any given time and in any 
given instance can be interfered with, and this con- 
sideration should put us on our guard against tin 
introduction of transcendental ideas into our morpho- 
logical conceptions 

In the lower plants, m which the sequence of struc- 
tural change has remained less stereotyped, it is 
sometimes easy to control the course of development, 
\nd within limits, to induce considerable modifi- 
cations in organisation As an illustration we nny 
rec ill the well-known case of the influence of light 
m determining the dorsiventrahty of Marehanlia 
This plant produces lens-shaped brood bodies or 
gemmae, and when these are allowed to germinate, 
the surfitd (whether upper or lower), which is illu- 
minated, issumes the structure of the normally 
dorsal the less, or non-illuminated surface that of 
the ventral aspect 1 he behaviour under experi- 
mental conditions of Antura ambrostotdes , mother 
liverwort, mav also be quoted This plant forms 
beautiful tufts or sheets of pinnate thalli, spread over 
the surface of the wet rocks or banks on which it 
occurs But by appropriate methods of cultivation 
the phnts can be made to grow erect, and then the 
ends of somi of the pinnae turn downwards to grow 
and ramify in the soil The change thus induced is 
not necessarily permanent, and a restontion of the 
normal tnvironment at once causes further growth 
to advance along the previous lines But the interest 
attaching to such an experiment is enhanud when 
it is known that there are other nearly allied species 
the response of which to the influence of the ordinary 
environment takes precisely that form assumed by 
A ambrostotdes as the result of the introduction of 
certain special conditions Many other examples of 
n similar kind will occur to those who are familiar 
with the results of the so-c died “experimental 
morphology ’’ 

In the higher plants a certain degree of latitude 
of organisation is generally recognised, but its limits 
do not, as a rule, exceed the chief morphologic il 
barriers lhe genus Utnculana, however, stands out 
amongst the flowering plants as one that has pre- 
eminently broken loose from the trammels of 
hereditary tradition The chain of events which in 
the vast majority of plants are linked together in a 
sequence so orderly that the final result— differenti- 
ation into stem and leaf — seems invested almost x^ith 
the sanctity of a law of nature is here rudely inter- 
rupted It is to tlds very circumstance that the 
Utrictiianas owe their great importance frflm the 
biologfeal standpoint, and any contribution to our 
knowledge of the group is assured of an attentive 
reception J B F 
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A NEW ATLASl 

The M P Atlas A Collection of Mop* thowfkjg 
Commercial and Political Interests <>/ the firittok 
Isles and Empire throughout the World, F&rty 
t plates (Edinburgh and Eondon W and A.’ K, 
Johnston, I td , 1907 ) Price 25 s net % 

T HIS atlas consists of a series of maps chiefly 
representing the British Empire, 
veiy clearly printed, and some of them are de~ 
cidcdly good specimens of cartography The bathy^- 
orographical map of the British Isles is particu- 
larly worthy of notice It is beautifully deaty and 
in every way an excellent "piece of work The 
special feature of this map is the ,orogfaphicai colour- 
ing, the effect of vertical relief being obtairted by 
means of a system of colour-tinting in shades of 
brown, the shades increasing in density with the 
elevation lhe bathymetrical colouring is in shades 
of blue As this is such an effective map, it is a pity 
flie same scheme of colouring was not adopted for 
the other physical maps, as in comparison they, and 
partuulirly that of India, arc much inferior produc** 
turns 

throughout the atlas there is, unfortunately, a lack 
of uniformity in the stvle and execution of the maps 
| which detracts in no small degree from thetr artistic 
merit I hi collection is composed of engraved and 
lithographed maps and the contrast between the fine- 
ness of the former and the coarser work of the latter 
is in many instances very pronounced, more especially 
when examples of the two styles occur on the same 
sheet, as on Plate 3b Ibis variety in the method 
of production and certain inconsistencies which 
are to be found in the maps make it quite obvious 
tint they have not been drawn specially for this atlas, 
but collected from various sources There would be 
nothing to say against this system of using the same 
maps for different atlases, provided, of course, that 
thc> h ive been complete l\ revised and brought up to 
the date of publication But there is a great objection 
to the inclusion of old, or only partially revised, maps 
m a new atlas, and there are not a few in the “ M P 
Mias ” 

Quite a large number of the maps have already 
ippecred in other atlases published by Messrs 
VV and A K Johnston, most of them in the 
well-known “Royal Atlas, " and many require much 
moie thorough revision to bring them up to the dktc 
on the title-page For instance, on the map of Asia 
(Plate 20), the physical features are shown exactly 
as in the same map in an edition of the “ Royal 
Atlas “ published fourteen years ago, notwithstanding 
the considerable alterations and additions recent ex- 
ploration has made necessary Then, again, there are 
railways and political boundaries that require correc- 
tion With regard to the latter, attention may be 
directed to a discrepancy between the boundary of F 
northern Nigeria as shown on the general map of 
Africa (Plate 29) and on the map of the West 
colonies (Plate 34) But no doubt these fhattere will 
receive the publishers’ attention in revising thte atlas 
for a future edition. 


NA TV RE 


i8, 1907J 

^ 

Tjw. afla* contains, besides the frontispiece — a 
Mlthymetrical hemisphere with London as centre — 
if^rJfehree maps There is a political map of the 
vOftf In Mercator’s projection, and four small world- 
naps on an equal-area projection showing produr- 
ions and consumption of foodstuffs, rainfall, and 
postal delivery This last map employs a novel method 
showing by a system of colouring the number of 
toys taken to convey letters, posted in London, to 
Afferent parts of the globe where there k a postal 
service Next follows a useful series of maps show- 
ing steamer routes, railways, and telegraphs Europe 
is represented by one general map and fourteen 
physical, commercial, and political maps of the 
British Isles Asia has eight maps, of which India 
takes up six , the others are a general map of the 
continent and one of Persia and Afghanistan The 
number of maps given to Africa is disproportionally 
largt 1 In addition to one general and five divisional 
maps, there arc four of the British \frican colonies, 
while the Austral minn tolonhs are comprised m three 
mips—a gtneral map of Australia on two sheets, 
unfortunateh on different scales and in entirely 
different styles, and a map of New Zealand With 
regard to the American continent, there is no general 
map of ( anada, only three fairlv large-scale 
divisional maps, and general maps of North and 
South Vmenca, the latter on two sheets There is 
also a map of the North \mcruan Transcontinental 
rallwa>s 

The atlas has no index, which much lessens its 
use as i work of reference 

SOME BOOKS ON CHEMICAL 4 NAI YSIS 
Notes on Qualitative Analysts , C onctsi and Ex- 
planatory By H J H Fenton New edition, 

revised Pp V1+J47 (Cambridge University 
Press, 1906 ) 

Church s Laboratory Guide Revised and partly re- 
written by Prof L Kinch Pp xvH-349 
(London Gurne\ and Jackson, 1906 ) Price 

6s 6 d net 

Inorganic Quahtattvi Chcmual Analyst 4 for Advanced 
Schools and Colleges By W b Leavenworth 
Pp vi +153 (Laston, Pa Chemical Publishing 
Co , London Williams and Norgatc, 1906) Price 
6s 6 d net 

Outltnts of Qualitative Chemical Analysts By F A 
Gooch and P E Browning Pp vi+145 (New 
York J Wtlev and Sons, London Chapman and 
'Hall, Ltd, iqob ) Price bd net 
Qualitative Analysts as a Laboratory Basts for the 
Study of General Inorganic Chemistry By W C 
Morgan Pp xiv + 351 (London Macmillan and 
Co , Ltd , 1906 ) Price net 
Smaller Chemical Analysts By G S Ne\vth 
Pp 147 (Ixnidon Longmans, Green and Co , 
1^06) Price 2s 

D R FENTONS well-known ” Notes on Qualita- 
tive Analysis ” is a nunc of closely -packed 
practical information which, as the title-page states, 
- concise and explanatory A student who works 
through the book and remembers only half the tests 
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described should be well charged with chemical facta 
The ordinary equations are generally used, an equ#* 
tion in terms of the ionic hypothesis being occasionally 
brought under the notice of the student 

Church’s well-known “ Laboratory Guide,” which 
his been revised and partiy re-wrttten by Mr E 
Kinch, is cxactl} what its name implies It is a 
practical guide to students of agriculture who wish 
to apply their chemical knowledge to that subject 
only It docs not pretend to deal with theory, which 
is left to the lecture-room, and the explanatory part 
is therefore reduced to a minimum The book con- 
tains a series of exert lses on the preparation of simple 
subst mces, on qualitative analysis, and, finally, on 
quantitative analysis, which fills up more than half 
the book The simpler preparations being completed, 
the student is introduced to superphosphates soils, 
nnd in mures Blood tnd bones and various materials 
of i^ricultur il interest fire dealt with qualitatively 
md quantitatively Thus the student is not allowed 
to fed that lu is being caught in the toils of pure 
seance which mav lead him anywhere or nowhere, 
hi is, as it were, kept in full view of the farm and 
in touch with its products Iherc is very much to 
be said for this method, provided tlu scientific found- 
ations are carefully laid As to the exercises them- 
selves, they are evidently devised and described by an 
exptnenced hand 

1 he volume on “Inorgnuc Qualitative Analysis 99 
b\ Mi Leavenworth is very like other books on the 
same subject lhe directions are char, correct, and 
concise — if anything too concise, for the suggestion 
th it a reaction in certain circumstances mas fail, is 
rarely recorded The more general use of equations 
( and the discussion of theoretical points would have 
m ide the exercises more of an intellectual and less 
of i mechanic d process 

Of a somewhat different stamp is the volume by 
Gooch and Browning lhe subject is approached in 
1 more philosophical spirit lhe principle of mass 
iction— the basis of all chemical change— is discussed 
in the introductory chapter The reactions are ex 
pri ssed by equations, and the conditions aUeettog 
precipitation, &c , are carefully indie ited The 
student is thus made to feel that each step requires a 
little {Rethought, that each reagent can only be 
effective under properly thosen conditions — in short, 
his intelligence is appealed to There are se'eral 
unfamiliar methods introduced, such as the separation 
of manganese from cobalt, nickel and jnne by means 
of uf %c acid, tlic use of potassium ferricyamde for 
distuj fishing cobalt and nickel, and the use of aim I 
Ucoh*. for separating strontium and calcium The 
Englisl reader is reminded that “ Robin’s egg blue,” 
which describes the colour of the munganatei,, has 
reference to the American bird Although the con- 
stitution of silts is described under the terms 
of basic and acidic ions, no attempt is made to 
develop the subject on Ostwald’s “ Snentific bound- 
alions ”, but the usual equations are employed The 
book is carefully written, well printed, substantially 
bound, and may be confidently recommended as quite 
one of the best of its kind 
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The volume on “Qualitative Analysis/' by Dr 
Morgan, is less a work for the beginner than for 
the student who has already acquired a certain 
familiarity with experimental chemistry It is r in 
fact, a comprehensive study of analysis from the 
theoretical side The author has not merely raised 
his cap to the new teaching and adopted the old, like 
some authors referred to in this notice, but has boldly 
plunged into the ionic hypothesis and consistently 
adhered to it The book L divided into sections, the 
first of which deals With general principles, such as 
mass action, equilibrium, reversible changes, and 
dissociation , the second section is devoted to re- 
actions of the common elements, arranged according 
to the periodic system, and the third deals with 
systematic analysis It is simply and clearly written, 
although the \mencan spelling and the alternate use 
of names and symbols in the text are a little confusing 
to the English reader Nevertheless, the book has a 
distinct character of its own , it is interesting and 
suggestive, and will fill a gap in chemical philo- 
sophic literature * 

Newth’s 44 Smaller Chemical Analysis ” is an 
abridged edition of the qualitative section of the 
u manual/' and includes a few quantitative exercises 
The small edition possesses the characteristic features 
of the deservedly popular parent volume pQr the 
student who is not intending to become a chemist, 
but who is taking chemistry as an adjunct to other 
studies, this abridgment will give him a very good 
notion of analysis He will learn a little manipula- 
tion, the use of reagents, and the behaviour of the 
common metals and acids There is nothing that is 
really novel in the treatment of the subject \ pass- 
ing reference is made to ionic dissociation, but the 
theory is not actually upphed The figures which 
are taken from the 44 manual ” are excellent, with 
perhaps the exception of the drawing of the wash- 
bottle and blow-pipe, m which the operator’s 
moustache seems to form an essential part of the 
apparatus J B C 


> OUR BOOK SHELF 

Amtnal Mtitology Practical Exerctses tn Micro- 
scopical Methods Bv Dr Michael F Gujier Pp 
< ix + 240 (Chicago University of Chicago Press, 
London T, Fisher Unwin, 1906 ) Price 95 net. 
The term 44 microjof^y M has not received any general 
acceptance on this side of the Atlantic There seems 
*9 be no reason why the term 44 histology '* should 
be displaced by this more modem word Though, 
however, wc may take exception to the title of the 
bdok, we are not disposed to regard other than 
favourably the work itself 
The study of tins book leads to some reflection as 
to the methods by which instruction in histology can 
most advantageously be given Manuals of instruc- 
tion are perhap9 generally written so as to act as a 
cotttpl eme rtf' to the teacher's personal directlbns 
This book, however, will replace the teacher himself 
The directions given are so precise and simple as 
probablyCto be sufficient to furnish an effective guide 
to a student with practically no previous training in 
microscopic work The question is, however, 
whether there are not disadvantages in this method 
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"The defect *eemt to ba that a 
book may not ha*® enough scope fan 
and resourpe , It certainly fa#* t<? r * Sflfc ## 
stimulus to a student's power in the elabpraow t 
new methods* But as tne book'll intended 
author primarily for the beginner, mttd ad 
most students using it will adopt It simply 
them in acquiring a competent knowledge 
logical methods without any intention ©fV 
use of them in later research, it must be sfeafo 
so far this objective is concerned, the book W 
worthy of the highest praise f ^ 

The general arrangement of the work has no 
markedly novel features, bqt the^ expositions ©f the 
methods recommended are admirably clears The 
m a Rest details of procedure are carefully marshalled, 
and the student is generally left without any oppor- 
tunity of making a mistake But the tnstructlnn 
afforded is not simply telling the student how the 
methods are to be carried out, there are added, and^ 
this 19 one of the distinguishing features of the 
work, explanations of the possible reasons* why\ 
occasionally failure may occur, and remedies for 
such failures The author hopes that three classes 
of workers may be benefited by its use The student 
in class or the independent Individual worker wiH 
doubtless profit, but we hesitate to think that a book^ 
can be at the same tim#valuable as an instruction 7 
manual for elementary classes and as a general refer- 
ence book for the teachers of those classes 
1 he cruual test of the value of the work must 
necessarily consist in the actual experiment of using 
it in class We venture to think, however, that the 
volume will react to this test m a most successful 
manner 


Elementarc kosmtsche Betrachtungen uber das 
S onnensvstem and Wtdcrlegung der voti Kant 
und Laplace aufgestellten Hypouiesen vber dessert 
Entwichdungsgeuhichte By Prof Gustav Hofe*, 
mullcr Pp v + 98 (Leipzig B G Teubner, 
1906 ) Price 1 #0 marks 

Tins lijtle book, in which is summarised the essential 
parts of a senes of lectures given at various times, 
is another praiseworthy attempt to make the results 
of mathematical analysis available to those who have 
not received the necessary preliminary training 
How far the author has been successful in conveying 
precise information to this class it is difficult to 
judge As a rule, it would appear that those Who 
do read such books do not stand in need of the 
elementary treatment offered, while those for Whom 
the book is intended fail to grasp the nature of the 
demonstration The author discusses some of the 
ordinary dynamical problems connected with falling 
bodies, and also Kepler’s laws, as resulting firm 
the operation of a central force. He adds some re* 
marks on perturbations and tidal phenomena, but 
these sections are necessarily of the most sketchy 
character There is a very good chapter on til* 
present condition of the sun, written in a popular 
manner, and tn which the author introduces some 
interesting topics, but here, as in other parts of thk 
book, we would willingly have been spared the 
quotation of such big numbers, inserted, apparently, 
with the view of arresting attention Finally, Prof 
HoLsrpuller examines the data on which rests the 
acceptance of the nebular hypotheses as developed by 
Kant and Laplace We are not disposed to quarrel 
with his conclusions, which may be stated thus* 
The hypotheses set up by these philosopher* to ex* 
plain the development of the solar system am in- 
adequate to explain the past ^hiptdry, and furnish 
unsatisfactory guides for the future They eattaot 
be regarded as a contribution to exact «denoe/mit 
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unhealthy accretions At the safne time, 
roHowThg Gauss, has failed to recognise 
tlfe dxttertrr r diffidence with which Laplace put for- 
hi* hypothesis - By many, the caution and re- 
with which Laplace Accompanied his sugges- 
tions will alWayl he rogarded as a model of good 
tiste fthd evidence of a correct scientific attitude 

TTrfc New Hygtene . Bv Elie Metchnikoff Pp vin4* 
to4* (London William Heinemann, 1906) Price 
f a#. 6d 

J This little book contains the three Harben lectures 
delivered by Dr, Metchnikoflf at the Royal Institute 
0f Public Health last year, an appreciative preface 
being contributed bv Prof Ray Lankester The 
Hygiene of the Tissues M is the title of the first 
4 ©Ctuto> and in i\ the phenomenon of phagocytosis is 
discussed at some length, and since this fact is con- 
sidered to be the principal means of defence of the 
body against the invasion of microorganisms, and 
since ?uch drug 8 a* alcohol, opium, and many others 
impede phagocytosis, it is concluded that their use 
Should be avoided or limited m the treatment of 
disease, and certain substances such as blood scrum 
jasnd salt solution, which stimulate phagocytosis, 
Employed in certain circumstances In the second 
, lecture, on the hygiene of the aliment iry canal, 
the evil effects of parasitic organisms are dealt with 
•and the use ie* advocated of sterife food so far as is 
possible The third lecture deals with hygienic 
measures against syphilis, and the use of inunction 
of metcurifti Ointment as a prophylactic against in- 
fection detailed. The book is of extreme interest and 
one thAt should be widely read by the educated public 

R T H 

Sfnopsts *of Mtneral Characters Alphabetically 
(Stranded jot Laboratory and Field Use By Ralph 
W Richards Pp v + 97 (New York Tohn Wilev 
and Sons, London r Chapman and Hall, Ltd , 1007 ) 
Price j* 6 d net 

TIhb title of this convenient pocket-book serves to 
define its icope Emphasis is laid upon crystal form, 
habjt, system, cleavage, hardness, fusion, and solu- 
bility in hydrochloric or other acid Definitions of 
mineral terms and of rocks associated with the 
mineral* included are also provjded The arrange- 
ment of the matter makes reference to the book easy 


cro^s-eeetion of the tube, the dispersion witt be annulled* 
While the absorption will remain The nature of tha 
action going on in the tube can probably ba learned by 
looking through the tube at q bright sodium flame,, or v a 
gas flame provided with a blue screAn t which tranwnlU- 
onlv the region 4600-4900 It will be found that the upper 
poition of the tube is fairly transparent to the radiation*, 
While the vapour along the floor in quite opaque to theiru 
The effect of the current on the transparency at different 
levels should be noted 

I here has always appeared to me to be some mystery 
about the behaviour of sodium vapour in kiffhly exhausted 
tubeb for it 19 difficult to see how equilibrium can exist 
between the dent*e vapour along the floor and the nearly 
perfect vacuum dong the roof In the light of recent ©x- 

r rnnetiLs which I have been making, I now believe that 
have found the solution of the apparent difficulty The 
actual demntv of the vapour along the floor has in all 
probability ber n over-estimated It is usual to exhaust 
thr tubes to a pressure of a millimetre or two In all 
probability pure sodium vapour at two millimetre* prtessqre 
is what we should call n very dense vapour (considered 
optuallv) Suppose, now, we heat the floor of the tube- 
to the temperature at which the vapour pressure of sodium 
is equal to th< pressure of the residual gas in thC tube 
1 he density of the sodium vapour considered alone (partial 
pressure) will depend upon the rate at which it can diffuse 
through the residual gas to the cooler roof of the tube 
If the sodium vapour is given off from the molten metaf 
more rapidh than it cm diffuse away we inav have pure 
sodium vapnqr at the surface of the metal, and mixtures 
of sodium and hvdrogen in di creasing proportion as we 
pass upwards towards the roof, *he total pressure#being 
the s line at ev< rv point however If this is the true state 
of things, the dispersing power of the tube would *dis- 
appeai if ev< r\ traie of the ffstdual g is was removed I 
intend shortly to test this point ) have already found 
tli it in the long strel lube*? such as are used in observing 
the magnetic rotation of the vapour, the densitv of the 
sodium vapour is greath increased bv the admission of 
hvdrogen or air In this case the central portion of the 
tube is uniformly heated with an electric oven and the 
sodium distils away to the coohr portions The presence 
of h>drogen or nilrogtn hinders this process the gas hold- 
ing back the sodium vapour, so to Apeak and allowing it 
to acquire a density or rather pressure equal to its own 
1 his wav of looking at the state of affairs in the tube 
imv prove helpful in explaining the interesting effects 
obscivod bv Mr Schott whose further experiments I shall 
follow with mhrest R W Wood 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinion* 
expressed by his correspondents Neither can he undertake 
$0 return, or to correspond with the writers of, rejected 
menu scripts intended for this or any other part of Nature. 
No noiite is taken of anonymous communications J 

Anomalous Dispersion and Ionisation 

Me criticism of Mr Schott’s interesting experiment 
{Nature, March 14, p 461) was due to m> carelessness in 
reading hi* brief arcojnt I failed to notice the words 
u aftd the tuBe '* in his description of the batterv connec- 
tions, which fact, together with the low voltages which 
he used, gave me the Impression that he employed the 
^current to heat the wire, the ions being derived from the 
hot metal 

The experiment os actually performed is of considerable 
interest Everything depends upon just what is meant b> 
<r the dispersion is completely annulled ” I infer that the 
opposlthiy curved branches of the spectrum move back 
into the original straight line, but nothing is said as to 
whether the gap caused by absorption is filled in The 
'cfkpt ruing power of the sodium tube depends upon the 
density gradient of the sodium vapour, as we pass from 
the floor to the toot of the tube Anything which inter- 
feres with this will alter the dispersion If the discharge 
stir* up Jthe vapour and renders it homogeneous over each 
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Positive Streams in “ Crookes " Tube* 

Rffurrinc to the abstract of Mr F W Aston’s Very 
interesting paper rpid before the Royal Society on 
Di comber 13, 1906, “ On Fxperiments on the Length of 
the Kathode Dark Space with Varying Current Densities 
and Pressure m different Gases ” published tn vour tatu© 
for April 11 (p 574), may I point out in reference to the 
therein contained statement that “ the stream of positive 
ions irmv be strikmglv shown bv a rotatory mica mill 
mounted inside the dark spice which rotates violently in 
the opposite direction to the familiar ones designed to 
show the motion of kathode rays away from the electrode,** 
th it in m> two papers "On the Circulation df the Resi- 
dual Gaseous Matter m a Crookes* Tube,” read before the 
Physical Society, and published in the Philosophical 
Magasim for October 1898 I showed similar results, t e 
thnt mica mill wheels which turned in one direction under 
kathode rav bombardment, turned in the opposite direc- 
tion when so placed as to be just outside of the stream 
of kathode rays thus Indicating a current of particle* 
proceeding towards the kathode, which particles I found 
to be charged positively? 

These results, as stated in my first paper, could only be 
obtained with extremely high vacua, when no doubt the 
nrna mill wheels were inside the dark spaie, as is found 
necpssarv bV Mr? Aston 

7 A \ Campbell Swintoh 

66 Victoria Street Westminster S \V April 13 
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TWO CONTRASTED WESTERN CANADIAN 
TRIBES * 

M R HILL-TOLT’S volume fully maintains the 
standard established by its companions which 
have already appeared in the “ Native Races of the 
British Empire ” series, edited by Mr N W rhombs 
In dearness and lucidity it perhaps surpasses either 
of them, for, instead of numberless insufficiently 
known groups, such as those of Australia, or an in- 
extricable mass of humanity such as crowds British 
Central \fnca, it d$aU merely with two well-defined 
linguistic stocks, the Salish and the D^n£, occupy- 
ing clearly marked areas, and characterised by dis- 
tinct ethnographic features Over the vast area 
between Hudson Ba\ and the Pacific Ocean diversity 
of climate has produced divtrsity of development, 
ind the introductory chuptir describes the geograptu , 
flora, and fauna of the region, and gives a 


well regulated ; ' that deep shame dWtface 

followed a lapse from virtue in the married arta un- 
married of both sexes The piaise and enjoyment pi 
virtue, self-disctpjine and abstinence In young epen 
is no less dearly brought out; whilst respett and 
consideration paid bv the >oung evfery where to their 
elders affords an example that more advanced races 
might with profit copy ” 

Th^ ethical principles of the Thompson Indians 
exhibit sound practical morality, and 

" People who inculcate such virtues in the minds 
of their children can scarcely be called debased, or 
be said to be greatly m need of instruction frorh 
ourselves ” 

If they have fallen away from such high standards 
the fault is not theirs, but ours ” We assumed a 


brief history of the accounts of the earlv 
ixpbrers before proceeding to the grouping 
of the native races 

Rarely can two adjacent districts be found 
presenting greater physical contrasts* than 
those on the two sides of the coast ranges 
To the cast is the elevated plateau or *• drv 
belt ” with a temperature ranging from uo b 
m the shadf in the summer to considerably 
below' ?ero in the winter, while on the west 
the climate is like that of the south coast of 
Dev 6 n Beyond the Rocky Mountains ex- 
tends is far as Hudson Bay a dreary plain 
of rocks, marshes lakis, and rivers, in- 
clement and unattractive This naturallv 
it suits in a marked differentiation in the 
mode of life of the coast Salish from that of 
the interior Salish, whereas the latter in this 
respect more resemble tht who live to 

the east of the Rocky Mountains It is 
interesting to note that among the western 
Dtfntf, the I ouchcux the social divisions 
seem to owe their origin to an economic 
variation They are divided Into thm 
exogamic divisions or phratries, called re- 
spectively Fish people, Chtt-sangh ( = fairl, 
the Animal people, Nah-t'singh (=*dark), 
and the Bird people Tam-gees-ah-tsah 
(middle or lmlf-brightish) This seems to be 
a colour 
fair in 
and live 
entirely 

very dark-skinned compared with the Chtt- 
sangh, while the 7 aw-gees-ah-tsah live on 
salmon trout and moose-meat, and are 


grouping Ihe ( hit-sangh are very 
some instances approaching to white, 
largely on fish , the Nah-t-stngh live 
on the flesh of the reindeer, and tre 



neither so fair as the Chit-sangh nor so dark D* 1 **- 
as the hah-t'-vngh 

In spite of local diversity, both Salish and D^n^ 
show the “ Pan-American ” facial features, winch 
are common throughdut the whole continent together 
with a secondary type, approximating to the so-called 
Mongoloid tvpe, but no other than facial resemblances 
seen! to the author to be common to the whole race 
Among psychic characters, the most striking are 
cowardice and honesty “ In point of valour they 
fall far below the eastern tribes ” ** The Northern 
D£n£ are generally pusillanimous, timid and 
cowardly,” but they are proverbial for their honesty 
and their hospitality and were in pre-trading days 
also for their chastity Their folk-tales ana tribal 
traditiqfoi 

4t sKbvk us thftt their lives were moral and 
V* Britfch North Amcrlt* i Th« Far W«w tha Home of th* Salish 
and Drfnd 3 rC Hill TW Pp xjv+a^ , with « full -page ilJdatrattofl*, 
end i map. (Lor deft Archibald Constable and Co , Ltd , 1907 ) Price 
61 net 
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d» in Native C.*tume From " British North America 1 The Far West ’ 

grave responsibility when we undertook to civilise 
these races ” 

All the mam features of native life are well and 
succinctly described — houses, clothes, food, domestic 
and warlike implements, customs at birth, courtship, 
marriage and death, social organisation, and religious 
beliefs We wish, however, that the section on 
sociology had been more complete , but the most 
important omission is that of language, concerning 
which no information is given, although the author 
has elsewhere published a good deal on the linguistic 
of the SaJish, on which sutyect he is an authority 

Ihc volume ends with an Interesting sumfpary, de- 
scribing the ordinary life of an average native ” From 
the Cradle to the Grave,” a brief and .valuable 
synthesis of the preceding material . ' 

“ The life of an average Western Indian; as it wes 
lived in the earlier days, was not that of vkskws 
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anddegritded savage. He had advanced many stages 
beyond this < when we first came into contact with 
Ini#* and his Hfe, though simple and rude, was on 
thfc whole well ordered and happy , and if his wants 
and aspirations were few, so were also his cares and 
worries H ^ 

The illustrations are numerous and very good, we 
are told on p 139 that hammers are commonly re- 
garded by the uninformed as pestles, “ but this is 
an error/' yet in the descriptibn of the accompanying 
plate they are described as 44 pestles " and 
* 4 hammers " It is greatly to be regretted that the 
Utility of this book is restricted by the extremely in- 
adequate 4 ‘ bibliography ” («r) The author’s valu- 
able papers in the Reports of the British Association, 
especially for the years 1&99, 1900, and 1902, ire not 
mentioned, neither does he give nn ixait reference 
to his own papers in the Journal of the \nlhropo- 
Jogical Institute No clue is given where can be 
found, to take only two examples Farrand’s excel- 
lent paper on the basketry designs of the Salish 
Indians or the printed MS of Mr B R Ross The 
single allusion to Prof F Boas is to his work on 
,,pkuU-deformation (reference again omitted) and the 
series of British Association Reports ending in 1898 
is not even mentioned, although the twelfth and final 
report, with a good index, is of exception'll value 
The important summary of Canadian cthnokigv in 
the Annual Archaeological Report for 1905 (Toronto, 
1906) contains papers by the author on the coastal 
Sahsh, and b\ bather Morricc on the Dims, btsidis 
Other valuable contributions by various authors, and 
as references are given to the literature the report 
serves as an admirable text-book on the anthropology 
of Canada It is strange that no allusion is made 
to this publication, at all events we recommend 
students who read Mr Hill- Tout’s book to consult 
the report in order to supplement his deficiencies 


1 HE Lhlt KS 1 LR MEETING OF 1 HF 
BRITISH ASSOCIATION 

T HE British Association is assured of a hearty 
welcome to Leicester for its seventy -seventh 
annual meeting to be held there from July 31 to 
August 7, under the presidency of Sir David Gill, 
KC B, F R S Leicester is a pi ict of great 
antiquity, few towns in EngUnd having a longer 
history of uninterrupted activity Its Roman re- 
mains include the ,4 Jewry Wall,” a remarkable 
example of brickwork, and some mosaic pivement 
tu *tttu The geological featuics of the district are 
Comprehensive, the Tharnwood Forest, with its rocks 
pioviding mam a geological puz/lc, being within a 
few miles of the town Botanists, too, have a happy 
hunting-ground then The local committees and sub- 
committees are working hard to ensure the success 
of their efforts, and great interest is being shown 
on, all aides in the visit of the assocution to Leicester 
A guarantee fund of more than 3300/ has been raised 
towards the necessary expenses of the welcome, and 
tins without any public appeal being made No less 
than eleven amounts of nxd and upwards arc in- 
cluded in this sum 

A call has been made on all the principal halls and 
public buildings throughout the town for general and 
sectional use, and it is believed that the arrange- 
ments when completed will be most satisfactory in 
every way The greatest difficulty the executive have 
had to meet has been the fact that Leicester poss^scs 
no town hall or public building, large enough for 
the purposes of the holding of the usual conversazione 
find general reception of the fcirge number of 
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members and guests anticipated An ingenious sug- 
gestion, however, on the part of the chairman of 
the executive committee (Mr Alfred Colson), which 
has m£t with the full approval of all concerned, 
promises to overcome all obstacles, and even to make 
the proposed convetsazione additionally attractive on 
account of the unique wav in which it will be housed 
The intention is to utilise the whole of the present 
museum buildings, including the art gallery and 
miyoral reception rooms, for the use of which per- 
mission has been granted, and to erect on the four 
sid< s of the grass square adjoining a loggia or 
corridor constructed entirely of timber, 25 feet in 
width forming a covered promenade about 500 feet 
in length Th# four outer sides will be closed but 
the inner sides, overlooking the grass plot, will be 
open, and so constructed as to be easily beautified 
with floral decorations Internally the loggia will be* 
drjped with inrombustiblc material and fitted with 
electric light end suitable furniture Besides answer- 
ing for the reception to be given by the Leicester 
L tterary ind Philosophical Society the sttucture and 
grounds, with a military band in attendance will 
make a convenient gen( r 1I rende/xous throughout the 
w <_( k 

\ further edition of a vtrv interesting work, 
44 Glimpses of Ancient I funster ” by i local author 
Mrs Fielding Johnson is being issued in connection 
with this meeting ind a handbook by another 
I cicester lady Mrs Nutt ill will be provided The 
later book will contain ihipters on subjects of suen- 
ti tie interest pnpirid by vinous experts specially for 
the use of visitors 

Lxcursions are bung irr mged to many points of 
interest in the distiUt and th< M Ivor Mderman Sir 
Tdward Wood l P will issue invitations to an even- 
ing fete in the \hbt v P irk Sir S mmol Fure J P 
will give a garden-p irt\ md it mix be t iken for 
gianted that the soclil sidt of the meeting will be 
well provided for 1 ht comfort and enjoyment of all 
it lending the meeting will not be overlooked, while 
the objects of the 1 xislencc and visit of the associ- 
ation will th mug-1 lout the wok have the first con- 
sideration md thought 


4 N IE ROE U IICU EMIIBUION 

T HF well-arrangc d collection of balloon appliances 
md models of ac roplanc systems organised bv 
the \cro Club in connection with the Motor-car Ex- 
hibition in I ondon presented a striking contrast to the 
w mt of organisation in tin aeronautical section of the 
Milan exhibition of list \f ir Ihe lirge, almost 
emptv room at Milan with no attempt U systeVnatic 
display ( xcept m connection with the exhibits of 
the Prussi m Government Meteorologunl Station, has 
no counterpart in tht prisont < xhibition Here every 
thing was yvell displayed md there was no lack of 
exhibitors and assistants r< tdv to give information 
to any inquirer 

In studying the exhibits, 1 paid special attention 
to the a< roplanc models, with the object of ascertain- 
ing how far they were likcfv to furnish material that 
would further the systematic study of the problem 
of stability and in particular of longitudinal stability 
which is the more difficult of study It ippenrs both 
from theory and experiment, that a very slight 
chmge in tht form or dimensions, or even in the 
velocity of propulsion of a model may change its 
motion from st lble to unstable and that if one 
michme trivels safely through the air, another very 
closely resembling It mav overturn at once The 
general character of the exhibits does not seem to 
indicate that the constructors of flying models have 
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really grasped the all-important stability problem, or 
that the necessity of carefully studying the small 
Oscillations of gliders, both stable and unstable, has 
been appreciated It seems probable that a great 
many constructors of would-be flying machines do 
not even know what is meant bv a moment of inertia, 
yet both theorv and experiment tend to show that the 
stability of a machine depends partly on its moment 
of inertia being neither too large nor too small 

The models exhibited are of various sins, and 
adapted for propulsion through the air by means of 
twisted elastics, like the familiar toys , they an? how- 
ever, of various dimensions, say from about 3 feet 
to 6 feet The trials which were made at the \lox- 
andra Palace on Monday thus involved none of the 
dangers attendant on experiments with man-carryw# 
machines It is to be hoped that some means were 
* taken to record the actual motions of the models 
While in the nr Such a record, if made in a wa\ 
that would tnable the positions and the velocities of 
the models to be plotted at every instant of the 
motion, could be made to furnish material thp study 
of which will greatly advance our knowledge of the 
flight problem bioni what I learnt at the exhibi- 
tion it appeared that this matter had not received 
much, if nn\, attention, but I w r as given to understand 
that two kintimtographs would be employed to obtain 
the necessary records The necessity for two is ob 
vious, and I cm only hope that the requisite measure- 
ments of base hnc and angles were also attended 
to , 

In the following remarks I shall assume the result 
that a machine supported on aeroplane? has two kinds 
of longitudinal oscillations of different period, either 
of which nny gi\e rise to instability This is not 
generally known, but it is desirable to analyse the 
models even in the light of ideas which are to some 
extent antiupatory The tough notes taken ire far 
from exhaustive, but they summarise a few points 
regarding some of the more conspicuous exhibits 

Fzio Tam shows a most elegant and beautifully 
constructed mechanism in connection with the motor , 
the arrangement of wings does not look very 
practicable 

Balston and Coehrarfe both exhibit propellers, &c , 
of corrugated aluminium 

The avroplane looks a fairly practicable model 
The arrangement of two sets of planes tandem 
fashion appears suited for stability, at any rate so 
far as the short oscillation is concerned, but a great 
deal depends on whether the planes are parallel 
inclined at a slight angle On the other hand, t\)& 
increased moment of inertia caused by the projecting 
framework and the considerable distance between the 
front and hind surfaces may give trouble with the 
long-period oscillation 

The Drexler model seems to go to the other 
extreme and suggests that the shortness of base may 
lead to trouble with the quick-period oscillation 
Here the planes ire superposed, not arranged tandem 

Weiss’s albatross is really a model of a bird with 
Curved wings How far this imitation of the shape 
t)f bird’s wings conduces to stability cannot be com- 
pletely studied without further experimental data than ‘ 
are at our disposal The model looks as if it w'oujd 
glide well for a short distance, but without a vejsy 
careful system of recording, short flights teach us bc5 
little ’ 

Montford Kav show's a model of great length 
w(th propeller placed in the middle of a number of 
long Aarallel aeroplanes The arrangement seems Hi- 
calculated for oUratmng much lifting force from the 
air * 

Piffard shows a reasonable form of model 
two pairs of superposed aerocurves, one behind 
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other As arranged at the ^CjUUUIVKM) 
ation looked as if it would be unstably for 
velocities, but a slight change, in ing inclination 
the aerocurVcs might make all the f \ 

T W K Clark shows the most genuine attempt 
to cope with the problem of stability, he havitfe 
follow (d the lines laid flown by Chanute in th^ 
of flexible framework From „whnt I could gather^ 
however, the necessary movements for bfc^t$£i0g , 
were not arranged So Jake effect automatically, fett I 
the machine w is a small-sized model of a type ftp- 
tended to be balanced and controlled by the dexterity 
of an aeronaut 

It would be impossible from these rCugh 
ltions to draw r any very definite conclusions about the 
probable results of the competition, but it may bo 
apposite lo remark in conclusion that failures nwrir 
teach ouito is much as successes if oqly they are 
properly studied G H BrVaN, 


THE SllDY OF &ARTHQV IKES 

T HE Imperial Earthquake Investigation Com* 
mittce of J ipnn fias supplemented its weft# 
known Publications by a bulletin, issued with th<: 
object of securing a quick publication of short pote* 
and preliminary reports on se» sinological subject*,. 
The series opens with a very interesting t^umber; 
there are papers on the determination of the time of 
origin of a distant earthquake, on the methods of 
rtlculatmg the \elocHies of earthquake propagation-, 
on the lokyo records of the Calabrian nafthqtiakefy, 
md, most interesting of all, a discussion of the enu*^ 
of the San Frinusco earthquake, by Prof Omort, 
who describes the great fault-fissure, referred to ki 
Nvtuhe of June 21, 1906 (vol Ixxiv ), and noticed 
that near Pt Arcnu and at some other places it did 
not show at the surface as a simple fault-figure, but 
as a /one of distortion crossed by parallel shear* 
cracks, from the direction of which he concludes that, 
besides the relative displacement of the two sides of 
the fault /one, there was a general compression Of 
the country, from north tp south This displacement 
was no mere surface phenomenon, as it* appeared in 
th* tunnel near Wright station, some forty mite? 
S S b of San Francisco, at a depth of som? 700 feet 
from the surface From the direction Of overthrow 
of objects, Prof Omon concludes that the whole of 
the country along the fault has been displaced tc*- 
wards the N.N \V , but the west side more than the 
e ist 

In Austria the collection of earthquake statistic? 
has been taken over from a committee of the Imperial 
Academy of Sciences bv a newly extended Goverf^ 
ment Institute of Meteorology and Geodynamte* 
The first of the seismological publications of this 
institute is a catalogue of the earthquakes of the 
Austrian Empire in 1904, which are detailed province 
by province with the addition of a general summary* 
A catalogue of this sort is as important and uMmtt 
as a collection of meteorological tables, it is tittle 
more inter* sting to read, but, if not pleasant read- 
ing in itself, this little pamphlet suggest* some 
interesting if not verv comforting consideration*. 
The science of seismology is essentially an English 
one, it is to Englishmen, and practically to twp pf 
them, that most of its fufidainental concepts owe 
their origin , the ideas, which give vlt$Hty, and the 
terms which are in universal usO, have almost all 
bee^i born in this country, yet Engfpnd remains with* 
out any permanent or official organi*htibp for th$ 
collection of earthquake information, wfiue o*>d 
country fcfter another \» establishing a vp^riaixerjriee 
for this purpose ' Nor can the neglect be 9 ? 
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ttekt; British Government U 4 dot icon - 1 
tei the subject a 4 ate those of Japan and Italy, * 
tfttyff we > are fortunately exempt from the visitation 
o&lftffyusly destructive earthquakes^ this is nbt true 
qf 6Ur possessions, moreover, as One of the principal 
suppliers of the materials which will be used in the 
hUitding o£ earthquake-proof construction, we have a 
distinct national interest fn earthquakes In England, 
too. has been formed the most valuable organisation 
W^nch exists for the study of those broader aspects 
of fcoismology in which the cooperation of widely 
separated observers is necessary, at mpre than fifty 
station*, scattered over the surface of the globe, 
instruments capable of recording distant earthquakes 
have been set uji, and all report to one central station, 
Where an abstract of their records is ptriodically pub- 
lished, but this organisation, which we owe to Prof 
Jrfilne, Is entirely dependent on the energy and 
Initiative of one man, it has no official status or 
permanent foundation, which will ensure its perman- 
ortefe pr extension 

Meanwhile, Germany has been to the fore and 
instituted an International Seismological Association, 
which, not content with the holding of periodical 
meeting's, on the model of the international con- 
gresses, has established a central bureau at Strass- 
biirg, where it aims gt concentrating the study of 
earthquakes and the collection of seismological data 
Sd far Its activities have been largely devoted to the 
preparation of a catalogue of the earthquakes of the 
whole world, necessarily too incomplete to be of great 
scientific value, and to the collection, for the purpose 
df publication, of the seismograms of the \ alparaiso 
earthquake, which, as has been shown in our piges 
do not exist in that complete form, uncomplicated by 
the effect of other disturbances, which is necessary 
for scientific study As aids to the advancement of 
science these count for very little, as advertisements 
they are invaluable, and in saving this we insinuate 
nothing against the founders of the International 
Stispnological Association, we mav acquit them of 
commercial intention, we recognise the great 
services which its promoter has rendered to science, 
but the fact* reniain that, where the information is 
there will people go for advice* and where thev go 
for advice there too will they obtain their materials 
and so we are in a fair wav to a repetition of the 
lesson of the Jena glass 


INDIAN ORCHIDS' 

O NE of the largest and most generally distributed 
of the natural families of Indian plants, the 
Orchid* form at the same time a group in which 
Considerable interest is taken by European residents 
in our eastern dependency No order affords more 
satisfactory data wherp questions as to the distribu- 
tion of species have to be dealt with or points con- 
nected with endemism require illustration The 
v&lue of $uch data increases as the records for par- 
ticular ai*eas approach completeness In order that 
the records for at least one^area might be made as 
nearly as* possible exhaustive, Sir G King planned, 
and with the help of Mr R Pantling, who made the 
rtfcceteary drawings, carried out a scheme for the 
description and delineation from fresh material of 
every orchid known to occur in Sikkim The results 
jrere published m “ Orchids of the Sikkim- 
HJmalaya,” which forfos the eighth volume of the 
Calcutta Garden Annali , 


* OrehM* o' th# Nmth We»tert> Rl malay* ' By J F Dutbia 
AlinfcJ* o' tfca RoMWk! Cardan r*ta*tta, vbl U partiL Pp U + iji \ 
jn*b $8 p Ujw., (Calcutta : fetngal Sreretar at Pmfc; 1906 ) 
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I he present work is, as Mr pdthto explains, to 
he regarded a* a supplement to that on the orchid* 
of Sikkim TIu area dealt with, which comprises 
the whole of the Himalaya to the wesf of Nepal, 
between 70 0 jo / and 8o° 40* L r is no dpubt much 
more extensive than the area investigated m the 
previous volume which comprises onlv that part of 
the Himalaya which lits between Nepal and Bhutan, 
from 8h c to #9° E But though this lx the case, the 
number of species to be dealt with is much smaller, 
only 175 orchids are known to occur in the whole 
north-western Himalaya, as compared with 449 in 
Sikkim alone* and of thtse 105 arc common to both 
anas I he same thoroughness has, however, 
char itterised the search for material, md the same 
can marks the description of the species^ though 
some may regret that the scope of the work has not 
allowed of fullet criticism in certain places of the 
work of previous writers The author has been 
especially fortunate in having at h*s disposil the 
services of a competent artist, Mr, Horniusji Deboo, 
who has prepared hftv eight highly satisfactorv 
figuies of those species that aie to be found in the 
north-western Himalavn, but that do not occur in 
Sikkim 

\part from its value to svstematic botanist-, and 
students of phylogeogruphv, the work will be 
w( loomed by residents in the hill stations of the 
north-west Himalaya as the previous volume has been 
bv residents in Sikkim who in thur studv of the 
orchids thev mcit with find themselves, particularh 
at first, unable fulh to appnciitf th< characters and 
relationships or the species before them wh<n they 
have to rely for information on technical descriptions 
however excellent, that are unaccomp mzed b\ illus- 
trations Rtgiit will perhaps be fell that so few 
plates have been given It is true that figures of the 
other 104 species are to be found in the work on the 
orchids 6f Sikkim md it will be realised that the 
editor of the \nmls must have felt himself precluded 
from incurring the expenditure involved in figuring 
the same species a second time Still tht fact re- 
mains that the figures m the work on the Sikkim 
01 (bids, though good f 11I to cptra up to the standard 
of the work of a trained draughtsman 

The author mij be congratulated on the produc- 
tion of a memoir which sust 1111s the character 
minarted to these Ann ils bv the distinguished 
bot umj|: who founded the scries The two ideals of 
scientific accurarv md pnchcal utility aimed at in 
previous volumes, have been kept steadilv m view 
md the enlightened liber illtv of the Government of 
Bengil, which has rendered their public ltion possible 
will be a% gratefully recognised bv botanical workers 
generally as it is bv the editor of the AiinaU in the 
dedication of the volume before us 


1 RbCFNT AD I \V(b IN l HE KNOWLEDGE 
OF C \NCER 

A COMPIFTE presentation of the doctrine ot the 
gatnetoid nature of malignant growths and of 
the grounds upon which that doctrine rests is con- 
t uned in the first report on tht cvtologicil mvesti- 
giiion of cancer, recently published ' The papers deal- 
ing with this subject have appeared wi v irious publi- 
cations, commencing with the original communication 
to the Roval Society by Farmer, Moore, and Walker 
in 1903, and they are here collected together and pre- 

1 Umrcraitv of Ilverpool and Roy*! Infirman Cancer R«earch Labor 
alone* (Mr* SpMoa Tiiumia Memorial Fund) Firrt Report on the ry»n- 
[oiieal Inve* >K»uon of Ciihcer 100S. Ry J ) S Mome and C R 
Walker Prs 87 (Uv*rpr<ot Pflbnah d for the I iverpool Chancer Research 
Committee by (he Phdry PablUhfog Co , n d ) 
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faced by an account of maiotic phenomena generally 
and a detailed comparison of those phenomena witn 
the change*, observed in cancef-cclls 

It wjII be remembered that the authors of the com- 
munication referred to drew a comparison between 
the nuclear phenomena in cancer-cclU and those char- 
acterising the process of maturation in the cells of 
reproductive glands The degree of similarity be- 
tween the two processes was found to be such as to 
s uggest the inference that the type of cell-prolifera- 
tion in the two cases was identical, and to tho«< 
possessing a sense of the morphological significance 
of nuclear form this conclusion appeared to be war- 
ranted 

deviations from the normal mitotic process were, 
however, already well recognised in cancer-cells, and 
had been interpreted us being purely pathological 
phenomena Upon this view the resemblance between 
the nuclear forms met with in cancer-cells and those 
encountered in reproductive tissue would be regarded 
as accidental, and, in pirticular, the approximate 
halving of the number of chromosomes in individual 
cells of a group exhibiting extensive numerical vari- 
ations both above and below that number would be 
looked upon is a merely ch mce occurrence 

Before this interpretation could be considered to 
have been satisfactorily displaced, it was, therefore, 
necessary to demonstr iti (hat the definite halving of 
the ( hromosomes occupies i dominant position in the 
cancerous process, and to trace in every detail the 
points of similarity between that process and the 
in notic process of reproductive tissue burther re- 
search in these directions has tended to strengthen the 
original contention By constructing the frequency- 
curvi of the numerical van ilions of chromosomes m 
tanccr-iells the important position occupied by the 
definite halving of the number of chromosomes his 
be< n exhibited in a convincing m inner, mil the 
parallelism between the normal maiotic and the can 
cerous modes of cell division has been traced in such 
detail as, apparenth to leave few points for further 
comparison 

It may, then be confidently iftirmed that the can 
etrous process has now bicn definitely and accuntch 
reftrred to its physiological type, and, although the 
process may deviate from its type in certain parti 
(ulars marked rather by degree than kind, such is 
the number of post-mnotic divisions, the vihdity of 
the assertion is not thereby affected, since the different 
urcumstinccs in which the two processes irise must 
inevitably find expression in corresponding inodifi-^ 
1 ltions in the processes themselvt s 

\ c union is given on p 25 against a too hasty 
assumption that all gametoid tumours are m ibgnant 
It is well known th n the malignancy of cancerous 
growths varies in degree in different casc^, and that, 
as reg irds histological characters, every' stage of 
tr insition may, in the case of certain organs more 
especially, be traced in different tumours between 
structures bearing the distinctive marks of malig- 
nancy and such as are undistmguishable from benign 
growths It is conceivable that at the limit of such 
a series of transitional forms, tumours may exist 
which, whilst possessing the features of gametoid 
growths, are devoid of the properties which denote 
malignancy The point is one of great theoretical 
interest, although in practice it is probable that such 
tumours would be treated as malignant in view of 
their close relationship to definitely malignant 
growths The authors however, baieh touch upon 
thi* aspect of the^ subject, but suggestions are thrown 
out which appear to indicate further research into the 
nature of malignancy and a prospect of substantial 
#sults 
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NOTES 

Aj»fark\ n y, the British Government uf Ipdlfferept to 
any increase of facilities for the advancement of know- 
ledge, for it makes no attempt to show active, interest m 
organisations and institutions concerned with science t and 
higher education fhe Carnegie Institute at Pittsburg Wft* 
dedicated last week in the presence of a larga and dis- 
tinguished company, but neither the British Ambassador 
nor any member of the British Embassy was present *t 
the ceremony, though invitations were sent Oft the other 
hand, the German Emperor wav represented by a apeclal 
commission of six members of the highest rank, France 
and I tal) were also represented, and there were 
present numerous representatives of other Embassies 
legations It is unfortunate that England should have 
be< n without a political representative upon such an 
occasion, but the omission is only another instance of the 
failure of British statesmen to understand the significance 
of anything relating to science or progressive learning The 
Ttmes correspondent states that the absence of British 
representatives ami the consequent tone of the whole pro- 
ceedings l< ft a regrett ible impression among the British 
and Canadians, who formed a large majority of the foreign 
guests He remarks — “ By Germany an opportunity has 
been cleverly and quite legitimately seized , by England )t 
has turn, by sheer xtupiditv carelessly neglected ” These 
words could be applied to so miftnv similar instances that 
they nnv bi consider! d as describing the characteristic 
attitudi shown b\ the two countries to scientific work 
\ v e hope to give un aciount of the opening of the institute 
m an early issue* 

Prof Ross lontributes a second letter to the Tunis of 
April n on the subject of Mr Haffkme s prophylactic and 
the Mulkowal disast»r tVe an not so much concerned 
with the details of the case as with (he broad questions 
Miggesh d by mint occurrences in connection with the 
steps taken to prevent th< spread of plague Prof Ross 
maintains that the whole story affords another signal 
mstanee of the disregard for science so frequently dis- 
pUved in British idmlmstration and the evidence he offers 
estiblishes his position He states that In the nine years 
up to the end of 1905 more than 4,000,000 deaths from 
plague wne n corded in India alone and Prof Simpson 
s*\s that 20 000 deaths arc still occurring there everv 
week Though plague had been raging m Hong-kong fot 
two veurs before the outbreak in Bombay, the authorities 
appear to hnve organised no system of sanitary intelli- 
gence, to have investigated few of the cases, and to have 
had no bacteriological department at hand The result 
was that when plague appeared all was confusion t4 No 
on< seemed to understand,’ 4 says Prof Ross, 41 that such 
epidemics can be successfully combated only by the 
methods which succeed in the case of a military invasion 
Jheie was no scientific head of the defensive organisation, 
which was not even centralised until March, 1907. 
Generals and civilians were made dictators in a matter of 
which thev had no knowledge, and occupied themselves 
with burning sulphur at street corners, and so on , and 
then, when these tactics failed, laid the blame on their 
subordinates, the doctors, whose advice they had fre* 
qucntly ignored and whose science they had habitually 
despised frverywhere, instead of the knowledge, organisa- 
tion and discipline which are essential m such emergencies, 
we saw only nescience, confusion, and vacillation 
Historv shows that plague, if taken In time, can be quickly 
erodicated , and in my opinion the blame for this terrible 
visitation must be laid largely on those who governed the 
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country, birt neglected until too late the precautions and 
organisation indicated T>y sanitary science ” It la remark- 
able thAt 6 x tr statesmen learn with such difficulty* the value 
of 1 the application of the methods of science to adminis- 
trative matters* especially in view of the object-lessons 
provided by neighbouring nations, lessons sufficient to con- 
vince the least thoughtful of the use of science In deciding 
^rational difficulties It cannot be repeated too often, in 
the hope that eventually our legislators and administrators 
may learn the truth, that the nation which makes the most 
Intelligent use of scientific discoveries and systematically 
approaches all questions in a scientific manner will 
ap&uredl) occupy the most honoured place among the 
peoples of the wet Id 

The Upsaln commemoration of the Linn-eus bicentcnarv 
will take place on Mav 33-25 The celebrations, which 
are to be held gnder the auspices of the University of 
Upsala, will begin on May 23, in the \ula of the Uni- 
versity with a Formal reception of the guests On the 
evening of thf same day a further reception will be held 
In the Univcrsiiv buildings On May 24 there will be a 
promotion to degrees, only Swedish doctors being pro- 
moted It is proposed this \car to revive the ancient 
custom of conferung degrees In the cathedral instead of 
in the Lntversitv Aula The evening of May 24 will be 
taken up bv a dinner given to the guests bv the University 
and it is probable there will also bo demonstrations on 
the part of the students On Mav 25 the Royal Academy 
of ‘sconces, Stockholm, will also commemorate the 
bicentenary in Stockholm All foreign delegates invited by 
the Upsala University will be provided with free hotel 
accommodation during their stay in Ups da and Stockholm 

Macxetoghapms of Prof \\ dson’s pattern have been 
Installed recentU In the Helwan Observatory near Cairo 

Mr F F Bfohard, IRS, has been appointed an 
honorary member of the New Zealand Institute 

M Dbslandres has been elected president of the Astro- 
nomic il Societv of France for the year 1007-8 

l HE summer meeting of the British Archeological 
Association will be held this year in Dorset with Wey- 
mouth as the headquarters 

Tim Croonian lecture of the Royal Society will be 
delivered by Prof J B Fanner, F R S , on Thursday 
next, April 25 14 On the Essential Constituents of the 

Nucleus and their Relation to the Organisation of the 
Individual n 

A Reuter message from Mexico states that the towns 
of Ohilpanclngo and Chllapa in the State of Guerrero, 
have been destroyed by an earthquake 

Thu British Science League and the British Empire 
League will give a complimentary dinner to the Colonial 
Prime Ministers at the Whitehall Rooms on Thursday, 
Mav 2, at 8 p m 

The annual dinner of the Institution of Mining and 
Metallurgy will be held at the Hotel Cecil on Friday, 
May 3 Prof W Gowland, president of the institution, 
will occupy the chair, and many leading representatives 

pure and applied science have accepted invitations to be 
present 

On Tuesday next, April 21, Prof W Stirling will 
deliver the first of a course of three lectures at the Royal 
Institution on n Stimulation, Luminous and Chemical " 
The Friday evening discourse on April 26 will be delivered 
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bv Mr J Svyinburnc, on " New Illuminants/’ and on 
M iv 3 by Sir James Crichton Browne, on * 4 dexterltv and 
the Bend Sinister ” 

The International Commission of Scientific Aferostatlon 
at its last meeting at Milah in October, 1906, resolved, 
on the recommendation of M Teisserenc de Bort, to carry 
on during the years 1*907 and 1908 the investigation of the 
upper atmosphere in the northern hemisphere on a much 
more extended scale than has hitherto been attempted 
The Roval Meteorological Society has been invited to take 
part In this scheme, and the council proposes if possible, 
to organise and equip special stations in different parts 
of the British Empire north of the equator Unmanned 
“ legisttimg ” balloons carrying self recording instruments, 
anti also smaller “ pilot " balloons, are to be used, the 
heights and drift of which will he determined by theo- 
dolites The ascents in 1907 are to be made on three 
consecutive days in eath of the months July, September, 
and November 

“ Buck rain M fell in Pembrokeshire on April 10 It 
w is accompanied bv a violent thunderstorm and a darkened 
atmosphere The ominous darkness wns observed as far 
east as Cardiff, but the violent thunder, &c , was confined 
to districts further w* si Discoloured ram is also said to 
have fallen at Carmaithrn There have been several such 
falls In South Wales of recent years fc One of these 
occurred round Barry, as well as in the west of FngHnd, 
on January 23 1902, and the matter was carefully dis- 
<us>ed by Dr Mill before the Royal Meteorological Society 
A second fall took place on February 21, 1903 ihis was 
more extensive than the other, md the dust differed 
appreciably from that of the previous fall Analysis of th( 
1903 dust made at ( nrdiff College led to the belief that 
It was probably volcanic Traditional accounts of falls of 
fiogs, snails, and fish occur in the annals of Glamorgan 

Tuf Datlv Chronicle of April 10 contained the following 
paragraph — “ \ thunderbolt fell at Birkenhead yester- 
dav and several persons had narrow escapes from death 
When n storm seemed about to bursl over thf town 1 ball 
of fire swept over the Bidston Obscrvatorv, and struck a 
mound of earth, wheme it rebounded into a field, and set 
fire to some gorse there A vanman who ^ as near at the 
lime was knocked down and a florist working in his 
garden was enveloped in a ring of flame and whirled 
sevtrd yards while the spade with which he was working 
was hurled over the hedge \ cow grazing in a field was 
brought to the ground by the shock, and several workmen 
in the vicinity, who had trowels in their hands, were con- 
siderably alauned at being knocked off the ladders on 
wlmh they were working People who were several 
hundred yards away from the spot where the bolt fell 
nceivid violent shocks, and were last night suffering from 
nervous prostration ” Inquiries made at the Bidston 

Observatory with reference to the so-called “ thunderbolt ” 
and the amount of damage occasioned, show that there is 
little foundation for this somewhat sensational report 
Some of the features associated with the present* of 
** ball lightning *' seem to have been noticed There 
does not seem to be any evidence that a globe of 

Jight was seen, but there were somr signs of hori- 
zontal motion, and the characters of the after effects 
rcsembie those produced by this unexplained pheno- 
menon But the essential mark of slow motion 

common to 11 ball lightning * was certainly not noticed 
and the injurv to workmen at some distance though 

slight, points to the more ordlnarv effects of lightning 


540 


xatvrb 



1 he Injuries produced seem to be rrtort) nearly akin to 
those described us iightrtirtg strokes In the open field 
The irregularities of the surface of the fond In the 
immediate district are very slight, nnd owing to the 
difficulty that lightning has in sinking down upon a 
smooth plane surface, the boring of « hole in the ground 
some a feet In diameter and 18 inches deep has directed 
itttntlon to this particular discharge by reason of its 
unusual character There was 1 no evidence of fused silica 
near this hole 

The Port Frin Biological Station has never been more 
fully used by workers in marine biology than during the 
present Faster vacation Trom the IhsI week in March 
onwards throughout April, systematic collecting at ^ea 
and investigations in the laboratory have been actively 
pursued by as mam biologists as can b< comfortably 
accommodated During the first half of April ten to 
twelve investigators occupied *eat n in the laboratory and 
about the middle of the month a dozen senior students 
came in addition The re^ archers include Prof B Moore 
(biochemistry), Dr H Roaf (physiology of Crustacea), 
Mr J Pearson (cancer), Mt* R D Laurie (biometrics), 
Mr \V J Dakin (Pecten), Prof Herdman, Mr Wollaston, 
and Mr Gunn, all from I iverpool Um\er itv , Prof 
Hickson, Mr Chaffers, arid Mr YVhitnall, from thw 
Victoria University of Manchester, Mr Unwin from the 
University of Xeeds , and Mr Ch idwlek, the resident 
naturalist Plankton collections, both surface and deep, 
are being taken periodically, at stated localities, over a 
limited area for statistical purposes, from the S Y Lad y- 
bifd t and the usual sea-fish hatching and distribution of 
larval plaice is in progress 

Dr B CiLANvux Oohnfv, thief medtenl officer of the 
Government of Hji, directs our attention, in i letter re- 
ceived from Fiji, to an instance of poisoning bv turtle’s 
flesh which occurred at a village in the island of Vanua 
Levu, Fiji The turtle wi> cooked immediately after being 
killed, And no question of unfitness for food through 
putrescence arises, indeed, neither the history of its 
capture and preparation for the oven, nor of the svmptoms 
Which supervened after its ingestion, points in any way to 
poisoning by ptomaines The Indications were, on the 
other hand, that the turtle itself had betome poisoned 
before its capture, presumably through having consumed 
some unaccustomed article of diet on the reef* That 
something was wiong with the turtle before it was caught 
seems certain, as the men who captured it are reported 
to have discussed the question as to whether it was fit 
to be eaten Dr A \\ Campbell, district Ynedical officer 
and magistrate of the locality near where the poisoning 
occurred reports the history of the attacks as follows -- 
Severe headache and vomiting, abdominal pain , diarrhoea 
not marked So far as could be ascertained, in several 
ease* an interval of seventv-two hours intervened between 
the ingestion of the turtle and the first symptom, and in 
rhoRt cases there was an interval of twentv-four hours 
Same four or five days after the attacks began, ulceration 
of the lips, tongue, cheeks, and fauces occurred, and 
every" on* of the cases seen was so affected ’ Abdominal 
palp was not marked in the later stages 1 wenty-five 
deaths" in all were attributed to poisoning by the turtle's 
flesh 

Tint fourth pfc£-of vol v, of the Annals of the South 
African Museum contains a paper by Mr S Schenkling 
on new beetles of the family Cleridae, and a second, by 
"Mr P Cameron, on parasitic Hymenoptera 
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A DKFiNita mode of measuring the & ^the 

0/ the human skull forms the subdebt -Of &! paper 
A Hrdltfka, published as No 13a 1 of the 
the U S National Museum Such measurement* are wf 
considerable importance in estimating brain-vokunf, aytefc 
in cases where the brain itsetf is available, the weight hi 
that organ tending to alter the shape of Its tower (wWgceA * 
when removed from the skull 

£ 

We have received copies of several parts of Vol Xvfi 
of the Transactions of the Academy of Science of St» 

I Ou is, published at various dates during 1906 The first 
of these is devoted to an account of the celebration 
fiftieth anniversary of the first meeting of the oqademjL 
Land-snails from Michichan form the subject of a paper 
In Mr F C Baker, while Mr R J Terry describes tjifr 
nasal skelton of the salamander Amblytlonta funttatvin* 
and Mr S Weller discusses the fauna ^>f the Palaeozoic 
(ilen Park limestone 

Tn their report for the year ending June, Jpofi, the 
trustees of the Australian 1 Museum record their opinio* 
that collections made In New South Wales ought not to 
be permitted to pass out of the country, especially when, 
by a simple process of combination amongst the State 
departments interested the collections in question opuld 
be acquired at a reasonable cose and subdivided amdngsf 
the various metropolitan and country museums It U also 
stated that until the museum re enlarged no further 
progress tan be made in the exhibition of specimens to 
the ^public 

Among the contents of part iw of the third volume of 
the quarterly issue of Smithsonian Miscellaneous Collec- 
tions, reference may bo made to a paper by Prof Theodore 
Gill on various non European representatives of the Carp 
family (Cvprmld») One of the most remarkable features 
in the distribution of the group is the total absence of 
barbels (Barbus), which ur< so numerous and so widely 
spread in the Old YYorld, from North America This 
feature, coupled with the peculiarities of the North 
American cyprmid fauna generally, is held by the author 
to afford a strong argument against the inclusion of the 
northern portions of the three northern continents In a 
single zoological region It is noteworthy, however, that, 
an approximation to Old World types Is met with among 
the cvpnnJd faun 1 of the Pacific slope of North America 
which id lacking in tha* of the Opposite side of the 
continent 

From a distributional point of view, great Interest 
attaches to the description bv Prof AJ MrAzsk, of PrA^UPr 
m the StUungsbertekU der hgl Bdhm GeseUsch&ft^ der 
Wis$ei\schaftcn for 1906 of a member 0/ the group of 
flat-worms known as the Temmxephahdte, fjom £fonto* 
negro These worms, which are parasitic on freshwater 
crayfish and crabs, have hitherto been known only from 
tropical and subtropical countries, such a* Australasia, 
Malaya, Madagascar, India, Chib, and Brazil, and the 
occurrence of an outlying form in the^Paleearctic area Is 
therefore verv remarkable There are, however, other 
features in the fauna of Montenegro which indicate that it 
is of a somewhat abnormal type The host of the worm 
is the crustacean Atyatphyra desmarett 1, a species within 
rather wide distribution Jn the south of Europe TSrt 
locality wheie the worm was found is the delta of thd 
river Morava, which discharges into the Jake of Scutari, 
and on this ground the name SafturUUa didattyls Is pro- 
posed for the new form, which is regarded OS getterkafly 
distinct from Tcmnocephaku To th$' same blue Fndf, 
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M&tk ah account of a polypharyngeal 

.pfcwHau ifrom Montenegro, thia being the second repre- 
sentative of that group from this country i 

% i 

] [ $fp* 93 of the Bulletin d* Vlmtttut Octqndgraphique, 
published *t Monaco, contains an illustrated account, by 
£ lv Bouvier^ of the Paris Museum, of zoological 
observation* made during a cruise in the Atlantic In 1905 
on the Prince of Monaco's yacht Pttnccss Altec After 
briefly referring to the cetaceans and pelagic fishes 
cfcwrVed, the author devote* considerable space to the 
Invertebrate fauna of the Sargasso Sea, which he de- 
clare* to be of surpassing Interest to the naturalist 
Among the numerous specie* figured one of the most 
striking is a copepod crustacean (Cofnha vitrea), in which 
ihe dyes arc unusually large, while the swimming-limbs 
are richly garnished with feather-like expansions In the 
latter respect th^ crustacean presents a curios analogy 
fo the well-known Sargasso fish ^ntcmwnuj marmoratus 
Other -Sargasso invertebrates, like a species of Sagitta, 
obtain protection by means of the peltucid nature of their 
tissues Considerable Interest attochps to the observation 
that the hemipterous insects Halobates differ from all 
other pelagic forms in not seeking shelter below the 
surface in stormy weather A second chapter ts devoted 
to the deep-sea fauna, among -which the author directs 
'•special attention to the 1 remarkable holothurlan Pelcigo- 
tlmria houvieri 

The Irish Naturalist for April contains the report of an 
addres* on the problems of an island fauna delivered by 
Mr. C B Moffat, as president, to the Dublin Naturalists 1 
Pietd Club on January 8 Starting with the fact that the 
moderrt fauna of Ireland is poorer than that of Great 
Britain, and the latter inferior m richness to that of the 
Continent, the author raises the question whether the 
theory that thi* poverty is due to animals having been 
uflabfe to effect an entrance Into these areas affords a 
satisfactory solution The idea that oceanic islands have 
received their faunas by dispersive agencies 19 held to be 
untenable, *uch faunas it is argued, being merely 
rentnants of larger ones derived from ancient continental 
connections On this hypothesis there would seem to be 
ground* for the belief that island fauna* have an inherent 
tendency to self-effacement, and it is suggested that this 
tendency may be in part due to weakness in those members 
of a species which Inhabit the peripheral zone of its dis- 
tributional area “ Both Great Britain and Ireland," it 
1| urged* 11 certainly have lost, within times that were at 
feast subsequent to the beginning of the ice-age, a con- 
siderable number of species, which are shown by the 
explorers of our caves to hive flourished here when we 
had still a continental connection How thev came to die 
out we cannot aay But I do think it is a mistake 
to assume that the Insulation of the British and Irish areas 
has affected our fauna and flora In no other way than by 
preventing the advent of new specie* We have to explain 
how we have lost a* well as how we have failed to gam " 

In an, account, forming vol \u, No 1, of the 
Philippine Journal of Science, dealing with polypodi- 
aceous tains collected from One locality, San Ramon, 
on the Philippine island of Mindanao, Mr E B 
’Copeland discusses their distribution In the different 
vfgetative zone* and their structural adaptations The 
eollectkm ^mounted to the large number of 184 *pecies r 
of which one-sCventh were local and the re*t Malayan 
In addition to the ecological notes that are very interest- 
r l*jg but too detailed for summarising/ the author haw 
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‘ essayed the difficult tack of formulating a taxonomic group’ 
mg of the order that U illustrated in a genealogical ttwa. 
Lastraea is regarded as a central type from which atm/ 
branches, e g Microlepla, Polystlchurti, and Gopk>pt#rt*» 
have sprung , Polypodium, Athyrium, and Acrophoru* art 
associated with Lastraea as primitive form* 

The third number of the Kew Bulletin for the currtd* 
year contains a list of flowering plants and cryptogam# 
sent from Labrador by Sir William McGregor Special 
interest attached to the lichens, as it was suggested thpt 
an attempt would be made to naturalise the reindeer If 
the food material it requires was available In suffice 1 ** 
quantity According to the notes accompanying the spec& 
mens, Cladonta rangtferma appears to be abundant, and 
with it are commonly associated Cetrana aculeate 1 and 
Platysma mvahs An article, *' Alpine Notes frodA 
Sikkim," is extracted from a letter written by Mr I H. 
Burkdl describing a tour in search of Aconite tuber* , an 
illustration shows 1 comtum sptcatum and a hybrid Acoflfef 
in flower A new genus of Composite is defined from 
Tibetan material by Mr J R Drummond under the name 
of Chlamydites, having affinities with the Tibetan plant 
Crcinanthodium Dcasyt Two economic articles provide 
infoimation on the distillation of camphor Jmd the cultiva- 
tion of ginseng, a variety of tralui qutnquefoha , in Korrtu 

N the Journal of the Trankhn Institute (vol clxd! , 
No 3) Prof O'o.ar C S Cnrter describes in detail the 
Government irrigation project at Yuma The project con- 
templates diversion of the waU rs of the Colorado River 
about ten miles north-east of Yuma, Arizona, Into two 
canals \rt Arizona these canals will irrigate all the 
bottom lands of the Colorado and Tula rivers between 
the Laguna dam^and the Mexican boundary, an area of 
84000 acres, and in California the bottom lands m the 
^ uma Indian Resorv aion an area of 17,000 acre* 
Lngineermg skill of the highest ordfr will be required 
I he Roosevelt dnm in the Salt River Cafton, Arizona, wll! 
bt solid masonry 285 feet high and, joining the caftpp 
walls Several hundred feet apurt, will form a lake twenty- 
five mile* long and 200 fert deep The details given 
tend to show that th* United States will soon take t be 
lead a* the foremost country whrre irrigation is practised 
on a large scale 

Tuf Transactions 6f the Institution of Engineer* and 
Shipbuilders in Scotland (vol 1 , part v ) contain a sug- 
gestive paper on the mechanism of power transmission 
from electric motors, by Mr Wilfrid I Spepce He 
brings forward possible alternatives to the commoner 
methods, with typical applications of each system direct 
coupled drives are to be preferred to all others whenever 
practicable k Belt drives are to be preferred to any form 
of strictly positive connection between constant speed 
motors and fiv-wheel operated machinw A fly-wheel 1* 
quite useless with \ constant speed motor positively con 
mued to its load Single reduction spur gear may be 
regarded a* the standard gear transmission for ratios up 
to 5 or 6 to 1 When the distance between icntres 1* 
great, the idler spur gear (cast-iron pinion, raw hide 
idler, and cast-iron wheel) is a substitute for phin single 
reduction gear Chain gear may, a* a rule, also be used, 
but only for ratios up to 5 or 6 to 1 For ratios up to 
30 to i, and where space i* not of much account, double 
reduction spur gear is applicable As treble reduction spur 
gear, which is applicable for reduction between 40 and 
150 to 1, take* up much apace and is costly, it 1* not to 
be recommended When extreme compactness is desirable, 
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planetary gear drives may be used, and where silent 
running is desired with total enclosure, and a right- 
angled transmission is permissible, there is nothing to 
equal worm gear, which shows to best advantage for 
reductions of or 20 to 1 

Wf have rec<i\ed from Messrs Written and Wain- 
wnght speuniens of their M screens and " Verlchrome ” 
and “ Allochrome 1 plates for photomicrography, together 
with on explanatory booklet I he screens, nine in number 
consist of gelatin films impregnated with dyes which admit 
the passage of light of certain w m-lenglhs, the values of 
which are given We have examined spr ctroscopicnlly th< 
light irartsmitted bv each of them, and find it to be 
correctly staled in the booklet, which also contains a table 
of the absorption bands of the principal staining agents 
together with the proper screen and plate that should be 
used to photograph a specimen stained with any of thf 
stums named The booklet contains a concise statement 
of the principles involved, of the method of combining the 
screens directions for tricolour work, exposure, develop 
mg At ihf plates arc undoubtedly some of the best 
for photomicrography that have yet been placed on the 
market, and the 1 Allochiome ” plates will be found very 
useful m ordinary work by those who desire pictures of 
natural objects showing the proper grtdations of light and 
shade A criticism which might be made is that the 
gelatin screens are somewhat delicate, being easilv affected 
bv damp and heat (it is true they mav be obtained 
cemented between two glass plates, but are then miAh 
more costly) We have no hesitation in wiving that 
Mejsrs Wrntten md Wainwnght have madq a distinct 
-idvance, and have brought out their screens and plates on 
lines far more scientific then has hithert^bern done 

T/ik I ondon Geological Field Class has arranged its 
excursions for the studv of the I ondon district, under the 
direction of Prof H G Seelev F R S , to commence on 
Saturday , April 27 Mr J W Jarvis, St Mark’s College 
Chelsea is the honorary secretary 

Tim Halifax Education and Public Library Committee 
has arranged for the publication of a series of descriptive 
pamphlets on the more important objects in the Bank- 
field Museum under Its care We have received a copy 
of the fourth of the scries, sold to the public for one 
pennv, which re on " Fgyptian Tablets,” and is written 
by Mr Thomas Midgley, curator of the Bolton Museums 
The tablets in the Halifax Museum yvere brought from 
1 hebes to this country by Mr Jeremiah Rawson about 

They yvere built into the wall of one of the room* 
of the Halifax 'Literary and Philosophical Society, and 
remained practically forgotten until eight years ago, when 
they were transferred to the Bankfitljl Muieum, walled 
in, and covert d with glass Tht pamphlet contains the 
result of Mr Midgloy’s work in deciphering the tablets 
The inscriptions all consist of prayers to various gods that 
funeral offerings of food drink, and so on may be given 
to the deceased in an after life Mr H IJng Roth, 
honoiary curator of the museum, contributes a preface to 
the pamphlet 

/ 

Mr EoWAito M Langley, of Bedford, writes announcing 
the discovery of an interesting contribution to the history 
of English mathematics In the form of a hitherto un- 
published letter jut Jhe discoverer of "Taylor’s theorem H 
Hie letter in question was addressed to the Rev Mr New- 
come, fellow of St John’s College, Cambridge, ur^le| 
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date November 24, 1711 In alluding to the appoint- 
ment of Saunderson to the I ucasian chair of mattifematfts 
at Cambridge, Brook Taylor expresses his opinions op fh^ 
then prevailing spirit of mathematical teaching In the 
following words, which possess considerable interest In the 
Itght of modern thoughts on the subject The writer 
says — " I am very glad Mr Saunderson h»» it aqd hope 
he will full v answer the expectations the Electors have of 
him He is an extraordinary Algebraist, and 1 expect 
great Improvements in that Art from his hand, but (if I 
might have my desire) I would rather wtah he would apply 
himself to the cultivation of Pure Geometry That is n 
large subject woithy of the labours of a Professor, and is 
abundantly more entertaining than the Contemplation of 
mere abstract quantities, which arc the proper objects of 
Algebra , but that, truly speaking, re but an Introduction 
to MathematKS as Logic is to Philosophy And it ii vhy 
opttftott that the prevailing humour of treating Geometry 
so much m an 4 fgcbraicai way has prevented, many noble 
discoveries that might otherwise have been made by follow- 
ing the methods of the Ancient Geometricians " 

T lit report of the Hampstead Scientific Society for the 
year iqo6 shows that the work of the society has con- 
tinued in a uniformly satisfactory manner The society 
has been added to the \ist of " associated societies ” of 
the British Association and Is affiliated to the South-i 
Eastern l 'man of Scientific Societies The Christmas 
juvenile lecture*; were successfully repeated, and a nature- 
study course for the benefit of those teaching young children 
was conducted by Mr W M Webb 

The general report on the operations of the Survey of 
India during the survey year ending September 30 , 1005, 
has now been published It wjre during the vear with 
whnh the re port deals that the Government of India 
ippomted a committer to consider, among other matters, 
the slate of the mips in each provinte and the mensuri s 
required to bring t hi m up to date This committee ha* 
since reported that in many parts of India the maps are 
so out of date as to be of little use, and in some cases 
even misleading, owing to changes in roads since they 
wore prepared In order to carry out the recommendations 
of the committee it will be necessary to revise in the field 
practically thr whole of the existing i-inch maps of India, 
and to survey on either the 2-inch or the i-inch scale the 
whoh of the country for which maps on neither of these 
stales ha\e ever yet been prepared Omitting the 
B dm hist m Agency and the tribal area of the North-West 
frontier Province it re estimated that an area of 525,800 
square miles of original survey will have to be re-surveyed, 
that a practical re-sur\ey will have to be made of 479,000 
square miles, while the maps of 266 300 square miles may 
be capable of revision in the field Ihere remains an area 
of 266,300 square miles for which cadastral maps are or 
will be available from which to prepare topographical maps 
with inconsiderable corrections in the field, and 135,900 
square miles, chiefly m Burma, for which the maps are 
modern, and merely require re-drawmg It 1 $ proposed 
that the whole of this work should be carried out withm 
twenty-five years while the survey of Bdftichistan, the 
North West Frontier Province, and the country adjacent 
thereto should be completed within a much shorter period 

The reviewer of the " Zoological Record ” in last week's 
Nature (p 557) regrets to hnd that m the notice he 
omitted the second n in Tyrrannosawms and Tyrortwo- 
saurus 
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A New Comet (19076) —A telegram from the Kiel 
Ceatr&Isfclle Announces the discovery of the second comet 
of^ th£ present year by Mr MelHsh, at Madison, on 
\pr\i 144 The magnitude of the object is given as no, 
add its position at loh 20m (Madison Ml) on the day 
of discovery was R A »6h 40m , dec ^+8° o ' 

A second telegram from Kiel states that the comtt was 
Observed by Bianchi at Rome on April 16 Its position 
at 8h 22 im (Rome M T ) was 

R A ss=7h om 17 5s , dec = •+■ 17 0 19' 14' 

This is about 2J 0 south of ( Geminorum, and crosses the 
meridian a( about 5 pm 

A New Nebula — Whilst starching for new double stars 
on January 18, the Rev P E Espin discovered a nebula 
m the constellation Perseus which he belli ves ro have 
been previously unrecorded 

This object precedes B D + 33 0 746 by 780s , and 13 
2 f 25* south Of it, so that it lies somewhere about half- 
vay ociwecn and £ Persei It is about 6* in diameter, 
ana is elongated towards the north, its brightness being 
about equal to that of a tenth-magnitude star The later 
observations appear to suggest a planetary nebula with a 
small star on the northern edge (Monthly Notices R A b , 
v ol l\vn , No 5, March) 

Com ft 1905 IV — A further observation of comet 1905 IV 
(190 bb) is recorded in No 4166 (April 5) of the Astrono - 
irnscht \ achrtchten by Prof E Becker who, with the 
large refi actor of the Strassburg Observatory, saw it as a 
small round body of about the tenth magnitude on 
March 4 I he observations of this comet now rover a 
period of about 2$ years 

In the same journal Prof Weiss gives a continuation of 
his ephemeris, extending from April 2 to June 5, which 
shows that the comet is apparently travelling very slowly 
through Libra in a north-westerly direction towards Virgo 

The Temperature o* Mars — Hitherto the chief obstacle 
to the belief that Mars is habitable by any such beings as 
inhabit the earth has been the extremely low temper Hurt 
probably obtaining on the M-irtian surface, but in No 2^, 
vol \lfi (March), of the Proceedings of the American 
Academy of Arts and Sciences, Prof Lowell shows that, by 
taking all the phenomena into consideration, this obslatk 
may be removed Previous calculations of the temperature 
have been deduced solely from the relative dUtance of 
Mars from the sun, and a recent investigation gavt 
-33° t as the mean temperature of the planet 

Prof 1 owell points out, however, that other factors, 
such as the relative albedoes of the planets, the screening 
effect of clouds, the blanketing effect of the atmosphere, 
& c should bo taken into account, and, on this basis he 

hnds that the mean annual temperature of Mars, if the 
heat were retained as well there as here, would be about 
7a 0 F As the retention 13 greater in the case of the earth, 
this value is considerably reduced in the final calculation, 
taking all the known factors into consideration, and a 
mean temperature of about 47 0 F is obtained Prof 
Lowell also finds that the boding point of water on Mars 
would be about m° F (44 0 C ), that the amount of air 
per unit surface is about two-ninths that found in the case 
nf the earth whilst the relative density of the air at the 
urface is only about one-twelfth 

Galileo in the Val D’Arno — The April number of the 
Monthly Review contains an interesting article by Miss 
Tanot Ross giving some detaiL of Galileo’s life whilst he 
dwelt near Florence, first as court mathematician and 
philosopher, then as a prisoner at the hands of the Inquisi- 
tion It was at a villa known as " Lo Selve,” near Signa, 
that he discovered spots on the sun and wrote his treatise 
on the planets, his history of sun-spots and other works 
whilst In a second villa in the neighbourhood, now known 
ns the “ Villa dell* Ombrellino,” he wrote the ‘^aggia- 
tore ” and commenced his “ Dialogues on Motion ” After 
(he persecution at Rome in 1633 he lived at II Gioello 
AiCetri, and it was here that the Inquisition forbade him 
to converse with anyone, so that from that date until his 
death in 1642 he was an isolated prisoner, and for the last 
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four \ears was totally blind Miss Ross also gives some 
interesting facts concerning the philosopher’s family 
affairs 

Another New Astronomical Journal — -I^rom the 
Society Awtropomica Ilabana we have received the first 
time numbers (January, February, and March) of ils 
monthly bulletin, the Rejista dt istronomui e dt Science 
aftint The society xvas founded by Prof Boccardi, of the 
l urin Observatory, in November, 1906, and has for its 
principal aim ,l the vulgarisation of astronomical concep- 
tions ” Ihese bulletins contain original articles astro 
nomical notes, and reviews, together with epbemendcs and 
notes concerning celestial phenomena for the succeeding 
month, and are published by the society at Turin 

l he Stonyhurst Coiifck Ohsfrvatorv — Futher Sid- 
greaves’s report of the work done at the Stony hurst 
Observatory dunng iqoo contains, in addition to some 
astronomical notes the det uled results of the magnetic 
and meteorological obs» rv itions made during the year On 
the astronomical side the sun was observed and drawings 
of the solar surface made on 212 days, and the large 
gnting spectrometer was employed on the larger spots 
For this work a new heliostat is being built which wiH 
cariy a 12-mtIi mirror, and when the instrument is tom- 
plote it will be possible to emplov the full aperture of an 
S-itnh objechvr for use with the large Rowland grating In 
solui speilroscopy Good spectrograms of Mira Ceti and 
some selected brighter stirs wen obt lined during the year 
The mean magnetic declination for igo(> was 17 0 48' 3 \V 


IMF in EM mi! \F4R W BLLE HIU 

OBSFRl 410 R\ 1 

DUE HU l OBSFRVA IORY on January 30, 1905, 
^ completed its twentieth year’s work, and it is note- 
worthy that three out of its staff of four have been there 
31 least eighteen years Owing lo the crowds of people 
brought to the hill by the electric < ars, it was found 
ntccssary in 190^ to enclose the observatory by wult and 
fence, some of the secondary instruments having previously 
been moved for the same reason Blue Hill is one of the 
few American observatories where the standard instru- 
m< nts have remained in (.he same position and with un- 
ch mged en\ nonments for so long a time so that except 
for the fact that the tunes of observation were changi d 
lo agne with thost in tde by the US Weather Bureau 
the records are all strictly comparable Since 1901 the 
observations have all been published in the metric units, 
Lnghsh units being only used 111 parallel in the summaries 

lhe exploration of the upper air by means of kites 
carrying instruments which recorded continuously was first 
originated at Blue Hill in i8q H In 1901 the first observ 
ations over the North Atlantic were made hv the director, 
Mr A L Rotch, and Mr Sweetl ind, u&in^ kites flown 
from a steamer Kite observ itions ire now made when 
ever possible on the divs fixed by the International Com 
nuttee for Scientific Aeron tutics These are generally the 
first Thursday in each month In 1903 fifteen flights were 
made nine of thesi being on days fixed by the committee 
lhe average height reached was 2214 metres In 1904, 
ught out of fourteen flights made were on appointed days 
and the average height was 2300 metres In 1904, sixteen 
davs were assigned by the International Committee and 
at Blue Hill flights were made on twelve of these and on 
four other days, the average height reached was 3120 
metres During the three years the maximum height 
n ached was 4468 metres, or 14 662 feet Since 1894, 280 
flights have been made at Blue Hill 

Tn September and December, 1904, and January 1905 
at the St Louis Fxhibition Assman balloons weie liberated 
with instruments During the summer of 1905 another 
series of ascents was executed *by Mr lYrgusson Out of 
the thirty-five balloons liberated at St Louis thirty -two 
have been returned, most of them with records of pressure 
and temperature The records show thit fifteen balloons 

1 Anna!* of the Agronomical Obaeiworv of Harvard Collet- Vnl 
Ivii , part H Observation* and invesiitatk n* made at the Bite HUl 
Meteorological Observatory, Masiaihu setts, U S A , in the years 1903 and 
1904 
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reached a height of more than Sooo metre* (five finite*) 
Two of them had travelled at a rate 6f roo mile* per 
hour The maximum height reached was 17,037 metre*, 
or nearly eleven miles, and the lowest temperature re- 
corded wa* -79 0 C , at a height of 14,800 metres 

While Mr Clayton was crossing the Atlantic to Gibraltar 
to 10m M Idsserenc do Bort and M Maurice on the 
cruise of the Otana , he executed six kite flights, and on 
the cruise nineteen flight* were made From the Azores, 
Madeira, and Canary and Cape Verde Islands twelve 
balloons were sent up, and record* were obtained of the 
wind velocity and direction up to altitudes of 13,600 metre* 
It was demonstrated that the upper return trade winds 
in the northern hemisphere blow generally from the south, 
and that the chief features of the vertical distribution of 
temperature and humidity were the differences between 
the east and west sides of the permanent anticyclone and 
the stratification of the atmosphere in the region of the 
trades and the doldrums (sec Nature, November 16, 1905, 
and March 8, 1906) These investigation* are to be con- 
tinued to see if the proximity of land influences the upper- 
air current* over the ocean 

In the table* giving the records obtained by the flights 
In 1903 and 1904 at Blue Hill, the reading corresponding 
with the different altitudes of the kites, are all compared 
with simultaneous readings made in the observatory, and 
the initial and final readings on the meteorographs are 
compared also with those at the station at the base of 
the hill The height of the kite was determined from its 
angular height nnd the length of the wire, with a correc- 
tion for sag When the kite was not visible, its height 
Was determined from the corrected readings of the baro- 
graph it carried 

In order to eliminate the effect of sluggishness of the 
instrument*, the temperature readings were taken from 
the record* at points which coincided with stationary points 
in the flight Humidity was recorded by means of a hair 
hygrometer, which had been standardised by comparison 
with a psjehrometer before and after the flight The 
direction of the current in which the kite was flying was 
determined by the azimuth of the kite from the reel 

During TQ02 and ioo'i a long senes of observations was 
made to studv the effect of meteorological conditions on 
atmospheric refraction From Blue Hill, Boston Light- 
house can be seen more than fourteen miles away, and 
the difference between the geodetic and observed dip of 
the line of sight observed three time* a day W M 


SCIENTIFIC WORK IN THE STRAJTS 
SETTLEMENTS AND CEYLON 

'THE last number of the Journal of the Straits Branch of 
A the Royal Asiatic Society is full of matter interesting 
to various classes of readers — for botanists, Mr H N 
Ridley's studies on the grasses, sedges, Scitamineae, and 
Begonias of Borneo, for zoologists, Mr P Cameron's 
account of the Hymenoptera of Sf rawak , for anthro- 
pologists, Mrs Bland's description of the curious Anyam 
Gila basketry of Malacca, and Mr Howell'* Dyuk cere- 
monies in pregnancy and childbirth, with a list of remark- 
able taboos imposed upon the woman before and after 
delivery , and, lastly, for folklorist* several tales collected 
by Messrs Maxwell and Laidlaw The most important 
contribution to the number l® Mr Ridley's article on the 
menagerie at the Botanic Gardens, Singapore This was 
started by a local society In 1859 token over by the 
Government in 1874, and, finally, the valuable collection 
was dispersed in 1903 on the ground that the authorities 
could not afford funds for buildings and a modest annual 
grant for maintenance It is certainly a misfortune that 
this Institution should have met such a fate A* Ml 1 
Rldtay points out, thcHf arfr few places in the world better 
suited for a zoological garden than Singapore Matntert- 
anafe charges are low, and the vicinity of the source of 
supply renders It possible to procure specimens at a small 
Co*t ^Mr Ridley glyas valuable notes on the various 
geh er*t ttnd jBupplieanafefu! hints on the methods of keep- 
> mg anun|b In captivity He lays down as a maxim that 
4 ‘ the only way of knowing what an animal thinks is 
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comfortable and snug is to k4ep it and Observe 
It will eoon let you know what it ftke®, which 
doe® not at aff fall In wKh vOur Ideas of what it Ojwpt 
to like " HI® note® on the habit* of the terser jA 
maoa are based on first-hand knowledge*, A pal t of 
Indian jackals, be tells ti®, bred in thfc gardens, which fife 
to say the least, unusual The Malay tapir 
mdtcuj) displayed remarkable cryptic character* Wfcetl 
in its young pelage it hid in a palm bush, “and 1 ^^ I 
went to fetch it, on opening the bush and looking* dfcrwtfe 
I could not see it, 1 seemed to be looking on thb d arR 
brown ground with spots of sunlight through the. leave* 
The little animal lay in such a position that the yellow 
spots were exactly where the vertical sun ray* wqiuid 
fall, the yellow streaks resembling the slanting streaks 
of light from the side It wa* for a few minutes cpilfce 
invisible, though I was looking down on it ** #0 47 of 
the journal of the same branch of the society Is devdte<^ 
completely to a Malay manuscript entitled 44 Htkaiat 
Shamaul Bahrain," which, however, has no claim® 
special interest, being of a common type 
The address delivered by the Hon J Fergusony presi- 
dent of the Cejlon branch of the Royal Astatic Society, 
gives an interesting sketch of past and present scientific 
work in the island In natural science the mo*t valuably 
recent publication is that of Prof Herdman, on the 
pearl oyster fisheries, with supplementary reports on the 
marine biology b) other naturalists The mlneralogjcal 
survey has led to the discovery of many novelties, in* 
iluding thonanne, the only thorium-bearing substance to 
be found in an) British possession It 1® much to be re- 
gretted that the local government has been unable to 
provide funds for the establishment of an observatory, the 
want of which is much felt by the shipping trade, and Was 
obliged to decline the offer of Mr A R Brbwn, one of 
the Cambridge school of anthropologists, to Undertake a 
<mr\Vy of the Veddas The suggestion made by Sir H- A 
Blake, on native authority, that the connection between 
mosquitoes and malaria wa® known to Susruta, a Hindu 
writer of the fourth century a d , has been examined by 
Prof Jolly, with the result that the term Masaka cannot 
bo confined to (he mosquito, but includes variou* other 
insects popularly believed to cause disease In regard to 
membership, the society is in a sound position In spite, 
however, of the president's optimism, we gather that the 
supply of paper* is not so large as might be desired, and 
that some 01 the enthusiast^ which has revived the sister 
society at Calcutta is needid at Colombo, 


AGRICULTURAL EXPERIMENT? 

Lf/’ISCONSIN Experiment Station Twenty -second Annual j 
Report —From the time of Thomas Andrew Knight/ 
onwards, horticulturists have remarked the effects of au* 
excessive food supply on variability in cultivated plants: 
but one seldom hears of a case in which stfch pronouncejr 
results have followed excessive feeding as those wnlo" 
occurred in an experiment described by Mr E P Sandstofi 
in the twenty-second annual report of the Agrlcul^wr 
Fxperiment Station of the University of Wisconsin* r° 
a batch of tomato seedlings growing in a greenhouse,, 0 
mixed manure consisting of 800 lb nitrate of soda, 6oq 
sulphate of potash, and aooo lb bone per aere 
applied The seedlings soon began to vary, with the 
that out of ninety-six plants scarcely any two were /**** 
Some plants wire dwarfed, others developed interno^*^ 
abnormal length, the leaves varied m size and sh*pr’ 
blossom* were abnormal in form , the stamens were , mU ,? 
modified, and in one case became 44 almost aborted ! * 
pistils, on the other hand, were greatly overgrow^* ? na 
some Of the plants produced seodle** fruits Two if** 0 ? 0 * 5 
types ■* a large- and smalt-fruited, were specially not! cco £jj 
and cuttings of those and of some of the other I*** 1 *™ 
variations were made These were subsequently gi 0 */ 1 Jp 
an ordinary soil, and produced plants which ret** 1 ™ 011 


their abnormal chu otter* > n t 

» Variation in the Composition of Tn f , 

No 11 of the Edinburgh and East of Scotland 
College, Dr Alex Lauder gives some taterel^S P 01 *' 
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ri* atwfct t^c composition o i ttys mlfk of a ,well- 
god and welUed herd 0/ Shorthorn dairy cows, Ihe 
numbering twenty-two, was maintained for the pur- 
pb*e of ^applying Rosslynkc Asylum with milk The milk 
p# each" cp# ' vas weighed daily, and sampled weekly, 
the mixed milk of the herd was also sampled once a week 
yhd Investigation -began in May, 1905, and lasted for a 
jfbar The cows were milked at 6 30 a ni and at 4 p m , 
and, H« is always the cast; when the milking periods are 
unequal, the milk was found to be poorer after 
tnfr longer than after the shorter interval The 
mOriUng milk averaged 3 15 per cent of fat for 
f tb< whole y^ar, while the evening milk averaged 
3^1 per cent There was a marked difference in the milk 
§f Individual cows , one animal, for example, produced 
dj5 gallons of milk during the year, containing 3 £8 per 
c4nt» fat in tho morning and 481 per cent fat in the 
evening, while 'another produced 638 gallons, which con- 
tained only a q 6 per cent fat In the morning and 3 5 per 
een$ /at in the evening Until the middle of January the 
mixed milk of the herd always contained more than 3 per 
cunt of fat, but in Spite of gqpd management the qualitv 
then began to fall, and during the next three months the 
mixed tmlk contained less than 3 per cent of fat eight 
times m the morning and four times in the evening , as 
the milk was sampled only once a weik it must, there- 
fore, hate usually contained h ss than 3 per cent of fat 
In the mornings in hobruary, March, and 'Xpril Although 
the cows were liberally fed additional rations were tried 
for the purpose of improving the quality of the milk and 
four animals were given 3 lb Urrseed cake and a lb oats 
per head per day In accordance with experience, it was 
found that ,thft addition of concentrated foods to rations 
already liberal produced no improvement in the milk 
West 0/ Scotland Agricultural College Rt ports an Expert - 
meftts, 1906* —The seventh and eighth annuul reports ot 
the West of Scotland Agricultural College have been issued 
as a single volume This volume contains reprints of four 
bulletins which have alreadv been issued separate h 
AmOng the subjects dealt with are the uses of inoculating 
materials for leguminous crops Several crops were 
treated, but tho onlv positive results were obtained with 
lucerqe At two centre* it was found that lucerne was 
much benefited by treatment with Hiltner’s inoculating 
material In the first case kuerm w is sown on April 12 
on land which had probably mver grown this Crop, and 
had certainly not done so for twenty-eight years Part 
of the seid was treated and part untreated Farly in 

July the crop growing from treated seed began to show 
signs of improvement, and in August, when flowering, H 
stood ao inches to 21 inches high, while the adjacent un 
Treated crop was but 13 inch** to 14 inches It wi* 
noticed that the inoculating material onlv did good on land 
which was well supplied with phosphates and potash on 
toll deficient in eithwr of these inoculation produced no 
effect At the second centre lucerne had been growing 
for a year before it was treated, and it was noticed that 
a few nodules had developed on the roots, but the crop 
was far from vigorous On May some sand wat 
inoculated, and this was sprinkled over part of the 
lucerne On July 15 the lucerne was cut, the treated 
plot then yielded 56 cwt and the untreated plot ^4 cwt 
per aw, so that Inoculation had not been effective 
Directly after mowing however an improvement in the 
treated crop was noticed, and this improvement became 
more marked as time went on, so that when a second 
cutting was made on September the land which had 
been treated with Hiltner’s culture produced 74 cwt per 
acre, as against 30 cwt from the untreated soil Thew 
ucperidients were made in 1905, when, at the Instance 
if the Board of Agriculture, similar experiments were 
node In all parts of the country , and the West of Scot- 
apd tests jlluptrate the general result which was that 
nonliving material proved useful for a leguminous crop 
lewly Introduced into a district, but was seldom beneficial 
n the -case of crops commonly cultivated The nodule 
organisms of these are abundant In most soitt Several of 
(he experiments recorded in this volume deal with the best 
time of year at which to apph manures In the cose of 
lifnips, the conclusion is stated that superphosphate, basic 
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jriag, katmr, apd muriate of potash are better appUod In 
spring than jn autumn, for hay, op the other >*nd, 
better to apply potash manures in autumn than in spring 
1 or both turnjps and potatoes it was found to be more ^ 
prohtable to Ripply farmyard manure in spring tbari in 
autumn 1 


ANTIPODEAN BIRD-LTFE 1 
T N an illustrated pamphlet bearing the date 1903, and 
* published at the Government Press, Wellington, Mr 
R Henry, who has fqr many years acted as caretaker 
of the bird-reserve on Resolution Island, furnishes A fund 
of interesting information with regard tp the habits and 
hfe-history of tho flightless birds of New Zealand, With 
notes relating to other specie# As he himself remorks, If 
invbody ought to know what there is to be known about 
New Zealand birds it is the author, who has, wtlly-ntUy, 
enjoyed exceptional opportunities of observing them A# 
might have been surmised, a Marge amount of spate to 
devoted to the birds commonly known in this country a# 
kiwis (Apteryx) It appears, howevi r, according to the 
author that this usage is not justified, the name kiuh 
belonging by right only to th< grey species and It# 
immediate relatives, while such species as 4 aujtrolts 
ind 1 owtnt are designated M roa 1 by the Maori Very 
interesting ure the author’s obscrv itions with regard to 
the breeding habits of these birds, among which the cock 
assumes the office of incubation As regards kiwis, it is 
stated that all hough they live in nearlv the same situations 
as rowas they prefer open ground, while the Latter seek 
ihe densest shade of the forest 44 Kiwis generallv have 
white grubs in their stomachs, with things bice big 
maggots, wire worms, and all that class, while the roa# 
depend mon upon farthworms water-insects, and berries 11 
When a roa bciomes conscious of the presence of intruders 
it alters its usual stealthy gait to i loud trimp Is thU, 
it may be asked, d( fiance * 

A very strange statement is nndr about the kakapo, or 
ground-parrot, namely, that it breeds only once in two 
vc vrs This, however, is not ^11 for it is stated th it in 
plait of some individuals nesting in one year and other# 
in the succeeding se ison the whole of th< birds will breed 
in one particular year whilt in fht following \ear none 
will do so 

Continuing his remarks on the habits of the kakapo, 
the luthoi observes that, 4 months before the appointed 

breeding season the male js de\ eloping an air sat in hi# 

thro it which he can puff up lilo a drum, and which may 
ait like a sounding-Iioard to assist in making the curiOU# 
drumming notes in the spring This note is not unlike the 
boom of the bittern, but is repcited five or six times In 
suctrssion, and can be heard ot a gnat distance It 

appears as if the breeding season were controlled bv the 
miles, for when there is no drumming m the parly summer, 
there are no eggs or \oung om s ” 

Another hird about which the nuthor has a good deal 

to sty is the weka rail, or wood-hen, and it cannot be 

said that he gives it a good charnctei , mainly on account * 
of its egg stealing habits Om of these birds, although 
ir had never previously seen a goose in its life, seemed 
to know by instinct that the eggs of the latter would be 
buried in the ground, and promptly proceeded to disinter 
them Apart from moas and the nearly extinct Notornl# 
p< nguins are the last of the flightless birds to claim the 
attention of the author He has, however, muih to say 
regarding such species as black swans, paradise-ducks, 
grebes moreporks, &r , dnd in the case of all these the 
ornithologist should find much to interest him m this 
little volume, which is certainly a storehouse erf inform- 
ation with regard to the habits of New Zcahnd’s bird*? 

It may be hoped that the Government will not onlv #ee 
its way to maintain Resolution- Island as a bird-sanctuarv, 
but that it may establish other stations of the same* 
nature 

1 “ Tie Habl'i of the PtfchMtee Bird* of New Zealand with Nolo* <w 
rtffm Nsvr Zetland Bird*/ By R. Henry Pp 88 illuMfMed (Wei 
Hngten, 1903 ) 

Cllmpw* of AuiireHen Bbd Life. Thirty one orltunai pbntOf**fih* 
direct from Nature, with Notce by R. Hall Pp 63 (Melbourne T C 
LothiSn, 1906.) Price it 
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* Glimpses of Australian Bird-life ** Is a praiseworthy 
attempt to en^ouragp the study of the avifauna of th* 
island-continent among field naturalists The photographs, 
although on a small scale, are for the most part excellent, 
while Mr Robert Hall’s brief explanatory notes are (as 
might be expected) very much to the point One of the 
most interesting species depicted Is the whip-bird (or 
coachwhip-bird), while from the point of view of excellence 
in technique special mention may be made of the portrait 
of the so-called reed-warblcr and its nest R L 


NOTES ON RECENT PEI ROCRAPHY 

CTUDENTS of the processes of sedimentation and of 
^ flocculation in cluj* should not overlook the three 
papers on sands and sediments, bv Messrs Mellard Reade 
md Philip Holland, that have been published in the 
Proceedings of the Liv<rpool Geological Society The 
original analyses of sediments given in the second paper 
(vol x , part i , 1905), and in the third now issued (1906), 
are distinctly valuable Some of the specific grivities 
stated for clays seem a little high , but it must be admitted 
that wc possess as yet far too little knowledge of our 
tommonest sedimentary deposits In vol x , part 11 

(1906), p 136, the authors point out that “the < xperi- 
ments have, we think, demonstrated the existence of a 
mass of matter of unsuspected granular minuteness dis 
tnbuted throughout the sedimentary rocks of the earth 
We have strong grounds for thinking that the dis 
tribution of the finest sediment, in the form of what we 
may call quartz-dust, is oceanic ” The abundance of 
quart* grams in some rocks popularly classed as argil- 
laceous, suth as “ slabs of coarse texture” (p 15b), is 
of course already familiar to agricultural investigators 

Mr H W Nichols, in describing new forms of con- 
cretions (Field Columbian Museum Publications, Geo- 
logical Serns, vol lii , No 3, 190(1), usefully brings to 
the front Forchammer’s determinations of magnesia in 
the skdetons or shells of marine organisms, which were 
originally published in 1X40 Mr Nichols supports these 
hy analyses of his own (pp 48-9), Coralhum rubrum 
giving him 932 per cent of magnesium carbonate 
1 orrhnmmer's Meditcrr mean Serpula yielded ns high a 
figure is 764 per cent The Zoantharia examined give 
only trom o 35 per cent to o 54 per cent 

Messrs Allen Wright, and Cleiptnt have experimentally 
investigated the minerals of the composition MgSiCV, 
(imertcan Journal of Science, vol \xu , November 1906), 
and hav< produced artificially the two p\roxeoic types, 
monochnie and rhombic, and the corresponding two amphi- 
bolic types At atmospheric pressure (p 415), the mono* 
clinic pyroxene, MgSi0 31 a rare form in nature, is found 
to be the product of crystallisation from solvents , the 
material used for this experiment may be any of the forms 
of crystalline MgSiO, All the other forms of magnesium 
silicate (p 437) pass into the monoclimc pyroxemc form 
at temperatures between 1150° and 1300°, depending on the 
crystal-form employed Enstatite crystallises at lower 
temperatures than the monoclimc pyroxene The amphi- 
bolic types have been produced bv a rapid tooling, which, 
as (he authors point out, is not likely to be the prevailing 
cause of their occurrence m natural rocks 

Mr H 1 Jensen, m dealing with the volcanic area of 
the East More ton and Wide Bay districts, Queensland 
(Proc Lmnean Soc of New South Wales, 1906 p 73), 
drsenbes a number of trachytes containing rubeckite, some 
of which form important plugs or domes Trachytes, as 
well as basalts, are jecorded from Gough Island, in the 
South Atlantic, by Messrs Pirie and R Campbell (Proc 
Royal Physical Soe of Fdinburgh, vol xvi , 1906, p 258) 
Mr I G Sundell (Bull Comm gtol de Finland*, 
No 16, 1905), writing in English, or American, affirm* 
the importance of rancrimte as “a very abundant and 
doubtless primary constituent ” of the s>emtes of the 
parish of Kuolajhrvl in N Finland His paper, like 
many othert ( from various parts of the world, shows the 
tron* influence qhaady exerted hy the Chicago system 
of classifying ignaour rocks 

Mr^G K Gilbert (Bull Geol Soc America, vol svh , 
1906, 331) discusses gravitational assemblage in 

KO. 1955, VOL. 75 ] 


granite, citing striking cases from that Sierra 
where large crystals of felspar and hornblende have Jre* 
spectivefy assembled la aggregates m granite, Aa. example 
of banded granite, where band 9 rich in horn Wends 
mica alternate with others rich 1ft felspar and Quarts, 
suggests to the author successive sedimentation Uncon- 
formities occur in the banding (p 334)* a dirk band 
always forming the base of the upper series,, end trun- 
cating obliquely the edges of previous bands Mr Gilbert 
puts forward the vkw, as a hypothesis, that a pair of 
bunds represents a unit of deposition from the original 
magma, gravitation playing a rdle In the process* 

Mr R A Daly, of Ottawa, whose work in the field 
of igneous absorption and intermingling is well known, 
states his case of the Moyle Sill £1 the Purcell Range 
with effective lucidity in the Festschrift turn stebaigifeh 
Gchurtstage von Harry RosenbUsch (Stuttgart, Schweizer- 
bartschc Verlagsbuchhandlung, 1906) His contribution is 
entitled “ The Differentiation of a Secondary Magma 
through Gravitative Adjustment,*’ and his argument for the 
assimilation of a felspathic quartzite-series by a gabbro- 
magma is supported by a number of chemical analyses 
\ granite zone intervenes / between the gabbro and the 
overlying part of the quartzite-senes, and the author holds 
that (p 22s) “ there is clear chemical proof that the 
greater proportion of the elements m the granite could 
have been derived directly by fusion of the quartzite,” 
The gabbro, in its onward passage, absorbed beds of 
quartzite, but (p 228) “ simultaneously gravitative adjust- 
ment has nearly restored the original composition, as the 
and, assimilated material 'rose through the denser gabbro 
magma to the top of the sill ” We need not subscribe as 
>ot to Mr Daly’s view (p 2^3 and previous papers) that 
the pure igneous magma in the earth's crust is of basic 
composition, since there may be a variety of pure magmas 
in a variety of localities , yet We believe that there is 
muth soundn/ss in his concluding sentence — ** The fait 
of ‘ consanguinity ’ among the igneous rocks of a petro- 
graphic^ province may be due ns much to assimilation as 
to differentiation ” G A J C 


ARCHAEOLOGY IN 1TAL\ 

^PHE final rejection by the Italian Government of Prof 
Waldstem’s w ell-ad verged project for an international 
excavation of Henulaneum gives the Rome correspondent 
of the runes food for reflection with regard to the alleged 
Chauvinism of Italian archaeologists, who will allow no 
foreigner to take part in Italian excavations, notwith- 
standing the fact, which thev admit freely enough that 
Gra?co Roman antiquity is the property of the whole world, 
and not of holy alone While admitting that the postpone- 
ment of the excavation of Herculaneum until such time as 
Italy can do it by herself does not much matter from the 
scientific standpoint, since “ the treanures which lie beneath 
Resina are in safe keeping, and might remain undisturbed 
for centuries, ” the correspondent remarks that thU is by 
no means the case with regard to other sites, which cry 
aloud for speedy excavation for valuable evidence Is in 
thi ir cast being destroyed daily by the ” march of modem 
Impiovement” Fo do the work, Italy can muster neither 
sufficient money nor sufficient men, especially the latter 
Yet she will not invite foreign aid which would willingly 
and gratefully be given by archeological students all over 
the world As the Times correspondent is obliged regret- 
fully to admit, “ The foreigner is at liberty to pay his 
lira for admission to museums and other places, he may 
even give a round sum for the completion of some work 
in which he is interested, as long as he does not wish to 
help in carrying it out himself , he may turn his talents 
to such use as advertising the achievements of Italian 
archaeologists or translating their books into another 
language, be may show an intelligent and devoted interest, 
but it must be from a discreet distance That, at least, 
seems to be the moral of all the recent relatione between 
Italy and other countries in the archaeological questions 
which ha/e c6me to the front during the last twenty years 
or so One would willingly believe It otherwise j one 
would gladly put a more literal and liberal interpretation 
on their professions of confraternity , but ho# 2* It possible 
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to unkis* It&Hitn archaeologists support thdr words 
by actual deed*? One simple fact outweighs all their 
written and spoken utterances Nowhere inMtaly is anv 
foreign fcllterprlfee at work, and never has any foreigner 
boon invited to give his time and his talents to what is, 
in their own admission, a common cause If Italian 
archaeologists would pay to other nations the graceful 
compliment of employing, now and then, their students as 
assistants, if those derelict excavations on the shore of 
the Gulf of Taranto — whose need ih so pressing and 
whose secrets are so necessary to history- -could be, even 
temporarily, confided to foreign institutions, then, and 
not JtiJI then, their assurances would carry weight ’ 


PROGRESSIVE WAVES IN RIVERS 1 

'T'HE stationary waves produced by the interaction of a 
1 rapid stream with its bed have been the subject of 
several investigations Ihe author finds that b\ a special 
mode of vision described in the paper t ht simultaneous 
presence of waves progressing down stre ain oin b< r< adil\ 
detected 

- In a very shallow stream with a steep ihinml Ihe pro 
gressivo wave becomes the principal and obvious, instead 
of u subordinate and obscure, feature In this case the 
velocity of flow is much reduced by friction Ihe slightest 
excess of retardation at any point momentarily increases 
the depth there, and increase in depth (where the depths 
are small) increases the velocny, at anv rite in the upper 
layer Continuous motion is therefore impossible md is 
replnced by a gushing flow If the bed be of nearly 
uniform cross-section, the gushes take the form of regul ir 
transverse progressive waves If, on the other hand, the 
cros* section of the channel be very uneven, the re may 
be no lateral coordination, and the inUrmittcnci of flow 
is only detected by the rushing sound and the beating 
action of the water against an immersed body 

Measurements showed that the total velocity of these 
roll-waves was equal to the velocity of the current plus 
the velocity of a long wave in water of the observed 
depth 

Vll waterfalls tend to break up into conical masses called 
water rockets, and in rare cases a fall may be seen which 
consists of a slow procession of well separated “ rockets 
ranged in roughly horizontal lines A case is deseribcd in 
which this beuutifu! appeal ance was du< to the formation 
of roll-waves above th© fall 

Roll-waves spontaneously irising in very shallow con- 
duits occur in groups, and the growth of amplitude and 
wave-length was measured in the case of the conduit of 
the GrUnnbach at Merligen, on the Lake of Thun 

Roll-waves in shallow mountain rivers due to heavy 
rains in the gathering ground of the tributary streams m 
solitary, and, coming without warning before the turbid 
waters arrive, are dangerous to anglers who are familiar 
with the phenomenon on the lees Ure Swale and other 
rivers The uniform cross-section of the Tees near 
Barnard Castle and of the Ure near Aysgarth, is ppculiarlv 
favourable to their formation and growth 

I he cross-stream progressive waves observed by the 
author in the Whirlpool Rapids of Niagara are a secondarv 
phenomenon arising from the varying amplitude of t he 
familiar stationary waves, a variation which tin author 
traces to its cause When their interference occurs at the 
intersecting crest of two stationary waves there ensues 
one of those great traps of water which present so splendid 
an appearance in these rapids The author invites special 
attention to the points in which his explanation of these 
phenomena in Niagara Rapids differs from those hitherto 
current 

Tidal bores are the onlv form of progressive w ive in 
rivers which had hitherto received much srie ntific itten 
tion* The author deals with the question of what deter- 
mines the place of origin of the tidal bore in the River 
Severn, and whAt is the cause of Us apparently capricious 
variation In magnitude Briefly, the bore originates where 
the slope of the channel is steep but m the upper , not 
the lower, part of the steep slope because there is in the 

1 Abutrict of a p*p*r by Dr VAnghan Cornish in t v a Geographical 
Journal for January 
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upper part no alternative channel among the sand-banks 
for the last-of-tbb and first -of-flood respectively to pursue, 
but at the end of a set of spring tide© the flood has So 
far cut in the sand an alternative, straight channel that 
the height of the bore is reduced An excess of land* 
water, on the contrary, so strengthens the ebb that it 
rends to make a deep, solitary curved channel up which 
the flood must force its way increasing the height of the 
bore 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Imf Western l mversity ot Pennsylvima has conferred 
tin honorary degree of LI D upon Sir Robert Ball, Sir 
Robert (_ r inston Sir William Turner, Sir William Preece, 
Mr Marconi Dr ( h timers Mitchill, Dr John Rhys, the 
Rev F S Roberts (Master of Cams College, Cambridge), 
md Mr 1 dw in Abbey 

A com-vkinle on the ti aching of hvgiene md temper- 
nice in the universities and schools of the British Empire 
will be held at the Elimination II ill \ ntoria 1 mbank- 
mi nf, on St George's, Dav April 33 J he ch urman at 
the morning se ssion will be lord Strathiona and at the 
iflornoon session Sir John Gorst 

Imf annu il exhibition of stude nts’ work will be hi Id at 
tin Borough Poi\ technic Institute on S iturday \pnl 30 
from (>-9 pm Ihe workshops laboratories, drawing 
offices girls’ trade school domestic economy rooms and 
oiher departments of the institute will bt open for inspec- 
tion, and practical woik will be carried on during the 
ev< nmg 

I in* T inn * t orrespondpnt it Oil iw 1 r« pm (s (hal th* 
pudual building of McGill Inmrsilv Montreal was 
di stroyed by firt on April ib The museum, with its 
pi iceless specimens, is ruined, but c portion of the valu 
abb medial library was sivcd I h< loss is pUrod at 
Kx> ocx)/ , of w'hich 70 ocx)/ is covered by insurance The 
c rigin of the hre is unknown but inundi irism is suspected 

Tin- armmuiocl ition provided at ImveiMtv of I ondon 
University College for th< schools of engineering and of 
irchitectun will be considerably extended before the 
beginning of the next session in October b> the cdditional 
space which become s available through the re men a! of 
l nive rmtv ( ollege Si bool to Hampstead The Andrews 
scholarships irr offered for eompehlion in May one of 
these schol irships value 30/ in science and math* mains, 
i*. tenabk in the school of engine ermg 

A part* nf students of zoology from l hr Birkbe ck 
( olkgn spent jurt of their Easter vacation in Jersey shore- 
colleeting during the prevailing low Lides More than one 
I nndred md fifty species of shore -life wei e obtained, lllus- 
tr ding m irly all the amm il phvl i The mmcpss of the 
visit vv is in gn et part due to the advici ind guidance 
of Mr J Sinel, formerly director of the Jersey Marine 
Biological Station A selection from the species collected 
fanned u very interesting exhibit it the innual exhibition 
hinting of the Birkbetk Naluril History Society, which 
was held on Mturdiv evening April 13 
Tint report* from the universities and colleges which 
pirtmpated, during the yexr i nde d March 11 1900, in 

the annual gr mt of 100000/ mule by Parliament for 
“ university colleges in Great Britain,** and from the thiee 
lolleges in \V des which receive a grant of 4000/ < ieh, 

hue now been published (Cd 3409) by the Bocrd of 
I ducalion Much instructive information can be gathired 
lrum the income end expenditure accounts provided hi the 
\ irious inshtulions With an income of 43819/, Birming- 
ham Universal* at the end of the vear s working h ul 
1 balance in its favour of 3557/ Leeds University 

though it started the year with 1408/ in hand 

iftcr expending 44744/ ended the v cr with 395 / 
only to the good With an expenditure of 53,162/ I iver 

pool had 532/ in hand at the end of the vor Manchester 
with an income of 59 1^5/ , came to the close of the year 
with 131/ to the good Sheffield, which in the \ear under 
consideration was still a university college was with an 
income of nearly 35,000 / about r<;on/ in debt at the end 
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of the year Bristol with a much smaller income, did 
not spend it all Dundee just about made both ends meet 
Bedford College, London, had a small deficit king’s 
College, London, with an Income of 33,282! , managed to 
save 618/ University College, London, spent rather more 
than its income I he college at Newcastle had a deficit 
Nottingham had be< n adoptirtg a saving policy with a 
view to future developments, and arrived at the end of the 
vear with a good balance Re itling spent more than it 
received, and Southampton was in w mt of money 
Though the conditions have been modified to some extent 
since the year with which the report deals there is still 
the same careful and economical manag< ment required at 
all these colleges, md desirable improvements and develop- 
ments have to be postponed for laik of funds We hop< 
it will not be long before the Government is able to provide 
more than 100 000/ for higher education, and that in 
creased State aid will he supplemented by greater mumfi- 
tence on thi part of our men of wealth 

A new era in the chemical dep irtment of the Scottish 
universities has been inaugurated by the erection of a 
chemical research laboratory at St Andrews Umv<rMty 
by the munituence of rrof f Thomas Purdit, b R S at a 
tost of about (>ooo l Moreover, the 5000! originally set 
aside by the University Court from the Carnegu trust 
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the second floor is the professor > laboratory jfor 
workers, a library, museum, spacious le^ure-raom* 
various preparation, rooms The progress of the XTnfvc$»Ky 
as n chemical research school has been rapid, lor, preVk mt. 
to 1 88a. the accommodation was altogether inadequajto^iJ 
Now the facilities for teaching and research are not* 
behind those of any of the modern German Institution * 
Moreover not only St Andrews students, but' other cttpaWt 
workers are welcomed Working In conjunction With itm" 
professtfr or lecturer on organic chemistry, students qualify 
for various scholarships, 0 g the Berry, Carnegie, and 
Exhibition scholarship, the research degree oif Doridon 
University, and the D Sc degree The school twu* 
especially been noted for its work in optical activity and 
(he chemistry nf th# sugars, but other subjects of biological 
interest have also been dealt With 


SOCIETIES AND ACADEMIES 

London 1 

Royal Society December 6, 1906— 14 The Chrnpfwlry of 
Globulin” By William Sutherland* Communicated by 
Dr C J M irtin, F R S 

The author's object in the present paper is first to 
establish simple formula for the more 
important of the experimental results 
obtamed bv Hardy and Millanby, then to 
interpret these in their bearing upon the 
chemistry of globulin in connection with a 
theory of colloids, and finally to find the 
molecular mass (weight) of globulin 
By expressing the experimental results of 
Hardy and Mellantyv in simple formulae, it 
is shown that the solution of globulin and 
its precipitation take plute under simple 
conditions of ihemical equilibrium For ex- 
ample, if p is the fraction of a globulin 
suspension dissolved in a sdlt solution the 
concentration of which is the fraction q of 
C that is required just to dissolve the whole 
of the suspension, we get equation (r) 
p(i — q)~\ij(i — p), in which \ is the ratio 
of i. velocity of solution to a velocity of 
precipitation Mellanby’s discovery of the 
dependence of M/C on valcm \ and Ipnn, 
velocity is applied to M^/C, M being mole 
cular mass, and it is shown that when 
temperature varies, not onlv does MA/C 
depend upon the viscosity of the solvent 
water, but ako on a function of tempera** 
tine given in an equation which expresses 
the part plaved by globulin It is note- 
worthy that this function has a minimum 
v due about 40° C , near the temperature pf 
warm-blooded onimak 

lor the precipitation of globulin by excess 
of (NHJjSOj an equation is established, 
namely, £(i + f>)=;38 8(0-0 152), p being the 
fraction which the precipitated globulin id 
of the whole, and c the concentration o f 
ihn (NH^SO, solution in grams per cubic centi- 
metre 

Then follow formula for the remarkable precipitation of 
globulin In acids from soluti n in neutral salt*. From 
tin so it appears that three compounds of globulm react in 
producing this precipitate 

Section iv is devoted to n theory of the colloidal state, 
namely that a colloid consists of molecule* which are 
chemically united neighbour to neighbour by the action of 
v denotes which are usually latent 

According to this chemical thpory of the colloidal state, 
the term molecule ceases to have "a useful meaning when 
applied to a colloid, so* the term sewplar is used to nhmc 
that structure which is repeated like a pattern in th*ee 
dimensions through a coHoid By suppression of th^ 
colloid producing valencies of double t$ a mass of sempbtrs 
is caused to fall into a collection of separate molecules*, 
fn illustration of the usefulness of this theory, It Is applfed 
to show the dependence of the coagulating power of an 1 
ion on its valence It is then applied also to explain fh 4 
remarkable fact that the amount of gk&ullft dtostrfved by 
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quinqui nmal grant for buildings, , to aid m this work | 
hus bv t subsequent arrangement of the Court ind the l 
Carnegie trust, bet n constituted an < ndowinent for the J 
upkeep of th* chemical research department \ tout hmg 
chemical labor ttory had prey iou-dy b( en presented to the 
University by the generosity of Mrs 1 homas JPurdic late 
of Casllechffi Ihe former occupants of the chair, viz 
Profs Connel ind Heddle, were distinguished *in their 
way, viz , the foinur in regard to the dew point and other 
subjects, and the Into r m mineralogy and the chemistry 
of minerals, but rh»inkal research proper dates from 
Prof Purdie ‘a appointment in 1884 and has now been 
firmly established in the University The substantial 
new budding, which i« seen in elevation in the accompany- 
ing illustration, provides still further facilities for post- 
graduate work On the ground floor is a graduates' re- 
search laboratory with ten bench* s, each with high- smd 
low-pressure wutgMops, electric light and powt r, 
there are 4U0 balance, operation physical and dark 
rboins Verrtflsltion, light an$ hr at are perfect, so that 
the wooers are under the best possible conditions On 
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nt. gl^en flalt Jiojulfcon from a globulin suspension depends 
ot? the concentration of the suspension Jne action of the 
Iftns Of a neutral salt in dissolving globulin is treated as 
another manifestation of the same electrical effect 
’which enables them to coagulate arsemous sulphide This 
theory of the colloidal state leads to a theory of tauation 
ff) And of the laws of A in it, especially that MA/C is 
proportional to the sum of the squares of the valencies of 
the Ions of the electrolyte 

! Jn Section v the experiments of Hardy on the con- 
ductivities of globulin solution^ are expressed by formula 
Wmph Admit of very simple interpretation, and connect 
these conductivities with those of ordinary electrolytes 

Jn Section Vi globulin is shown to have probabl\ a 
molecular mass 40,000 and a basicity 2, the alternative 
being a mass 60,000 and basicity 3 Further exprriments 
Jffce those of Hardy on the ionic velocity of globulin and 
on the coefficient </ diffusion of globulin solutions 
jjjh)uld decide the matter, though doubtless various globulins 
differ in mass and basicity A group, C )a H 80 N a O 4 , re- 
lated to polypeptides and peptones, is shown to be the 
predominant structure in albumins The discrepant results 
of different experimenters on the precipitation of albumin 
by heavy metals fall into harmony when it is proved th it 
dney precipitated different integral numbers of a group 
•ocn aS this in combination with an equivahnt of heavy 
metal 

February 7 — “ Experiments made to determine the 
Conditions under which ‘Specific’ Bacteria dcrivid from 
Sewage may be Present in the Air of Ventilating Pipes 
Drams, Inspection Chambers, and Siwers ” Bv Major 
W H Horrock* Communicated by Colonel D Bruce, 
t B , F R S 

Most sanitarians at the present tune believe th it when 
sewage is jn a state of putrefaction and gas bubble*, rising 
through it, are bursting at the surface, bacteri 1 may be 
elected into the air of sewers It is also considered possible 
that when sewage has dried on the surfaces of pipes 
bacteria may be separated as dried particles and carried 
some 1 distance by currents of air pissing through the pipes 
But it is not generally credited that the mere passage of 
infected sewage through a well-laid drainage system will 
algo cause the ejection of specific b icteria into lh( air 
contained In the pipes The experiments detail* d show 
that — 

(i) The bursting of bubbles at the surface of sewage 
Under artificial and natural conditions mav cause the 
ejection of bacteria, which, if air currents are present, 
mai be carried some distance 

(a) Specific bacteria dried on the ventilating pipes of a 
drainage system may be separah d and c irried by currents 
of air passing through the system 

(3) Specific hacterm may be ejected from fresh sewage 
flowing through a sewer under natural conditions in- 
dependently of the creation of bubbles and the separation 
of dried particles The ejei tion of bacteria occurs, not 
only when use is made of naked microbes such ns ire 
obtained from growths on agar but also when typhoid 
stools are employed as the infecting agent 

The results obtained, especially as regards the ejection 
of bacteria from fresh sewage are of great important!, 
and indicate that thi disconnection of a house-drainage 
system from a public sewer Js sound in principle, and that 
itAwould not be wise to^remove the disconnecting trap 
and ycntUate Sewers by means of house-ventilating pipes 
or soil fffpes 

Royal Microscopical Society, March 20 —Dr J W H 
Eyre vice-president, in the chair — Some South African 
Tardigrade. J Murray The author was indebted for 
the materials for his paper to Mr W Milne, of Uitenhag*, 
Cape Colony, who, from time to time in iqo 6, forward* d 
moss containing bdelloid rotifers from various parts of 
Capa Colony Tn addition to the rotifers, which were 
Abundant, the -moss velded many Tardigrada Fourteen 
ipectes were found belonging to the genera Echinlscus 
Milnesium, and Mncrobiotus Eight out of the fourteen 
species are distinct from any previously known — Notes 
do 4 peculiar Habitat Of a Chlorophyte, Myxoncnia tenue 
A Dv HarSy The Myxoncma tenue is Usually found in 
rapid)# flowing water frequently Attached to submerged 
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parts of riverside plants, but more often to stones and 
dead twigs h is dso found in the locality In ston^paved 
gutters m which there is a ruuid flow of water The 
author also found it growing feebly m a small hsh pond, 
about 10 feet diameter, where the water was nearly 
st ignant, but on some gold hsh in the pond it grew 
luxuriantly, and the author thinks that some interest 
attuhis to the adaptation of this stream loving Myxonetnu, 
which unablt to thrive in stagnant water, jet flourilhed 
on moving objfcts wht re it obtained necessary water 
friction It may be added that the effect of this* algal 
giowth on the fishes was their premature death 

Mathematical Society, April 11 - Sir W D Niven, 

\ ice president in the chair— An introduction to the 
metrical geometry of spate of n dimensions H tat«fitan< 
— A note on Perotl s theorem H Hilton —Poisson *s 
integral and its relation to the proof of Courier's theorem 
Dr h W Hobson — 11 k v iluea of the parameters for 
which a definite integral^ an be zero H Bateman* 

Paris 

Academy of Sciences, April 8 — M A Cbsuveiu in 
thL chair —The photographv of the infra-red solar 
spectrum (j MllVoohau Bv tin ust of alcoholic solu- 
tions of malachite green full di tails of the « xact method 
being given the authoi has bun abh to pn par* plates 
of high si nsiblhlv in the mliu-nd region By the use of 
tliex; plates photographs been taken of the region 

0740 u t° oqs° h one Angstrom unit having a length 
of ibout 01 mm J hese pi ites show lhai the band A has 
the same structure as the band B Ihe line Z previously 
d* scribed as a short band in the infrared, has now been 
resolved into lines — The surfue engendered In i tmmlAr 
helix Eugene Barr* A probli m of analysis intimately 
tonmeted with the problem of cooling of a heterogeneous 
bar W ttokloff — Oilhngon d systems of functions and 
the equation- of i rcdholm I r£di*ric RImi - The dtitude 
of the Grand Pic de la Meij* Paul Holbronnor The 
mi an result of tin meisureim nts is 30824 metres (summit 
of the signal) differing onh 1)\ 4 mitres from I hr iarlier 
result of Durmd — 1 lu utinn of u m ignetu laid On 
ionised air in motion, V Blanc On the hvpcthesis that 
the mobilities of the ions iri not modified bv tin magnetic 
field, an assumption shown to be ururate bv dirict experi- 
ment* it is found that tin negahvi ion*, have 1 greater 
niobilitj thin the positut ions, the ritios obtained varying 
between 1 md 16, the avenge of fourteen experiments 
giving 1 32 - lhe osi illations of a highi r order (harmonics) 
in the electro spark G \ HomMlech J he existence of 
hvrmonus in the electro spark js elf irlv demonstrated ex- 
perimental!} bv photographu means, an enlarged reproduc- 
tion of one of tin photograph'^ bung shown It w is found 
thit the harmonics ire in gri it part the c iu«e of the lumin 
o*uM of the imtdliL vapour in the sp irk -The constitution 
of the atom and the law of C otomh H Pellat Tt was 
shown in u previous pafx r that to bring tin current theorv 
of the atom into harmonv with experimental Jesuits either 
the atom must have a form ipproximntmg to a (i it toned 
disc or Colomb s 1 iw u ises to b< ipphccble at mtra- 
itomi distances In the presuit communication it is 
proved that a flattened form of ih« Horn would not be 
st ible and 1 onsequentlv CnTnmb’s I tw must ce tsr to bt 
1 utt it the vi rv small Hist inces of the ordi r of intra 
itomu distimes the wttruting force must imn iso hss 
ripidlv than the inverse of th* squire of the Hist mu 01 
the npulsvf foice more 1 ipidlv — Some observ ihons con- 
cerning the note of M Pellnt on the constitution of the 
atom Th Temmulna M PelDt h is j«uiwd that the 
itom as a whole is neutral from the electric point f view 
if this hypothesis is not true the furthu trainings of 
M Pellat fall to the grdtfcd — An apparatus for me isunng 
thi flpw of liauids M Kr#b* A desuiption of a simple 
appff^his giving \t any Instant the flow of 1 liquid in 
litrfl^ "per hour It has be< n successfulh unploved in 

me^u^ing the consumption of petrol in trials of petrol 
moto£# — Remarks on the preceding note M D'AreonvwM 
Tfie Apparatus ts rcnnrkable foi its smiplicitv ind exarcti- 
ludA, and will be of service m a great number of labor 
Mtory experiments — positive light P Vlliard The 
nickel tin alloys L£on Qulllot Referring to a recent 
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publication by M Vigouroux on this subject, the author 
gives a rrfsumi! of work already published concerning the 
nickel-fm alloys by Guettier, Gautier, and himself —Some 
properties of the alkaline protoxides E R*njr*de At 
400° C rheso oxides are decomposed into the dioxide and 
the metal, the latter volatilising Liquid ammonia con 
verts them into mixtures of hydrate and amide Jdjdrogcn 
at i8o a C to aoo° C reduces the oxides of rubidium, 
potassium, ind sodium, forming a mixture in cquimolerular 
proportions of hydrate and hydridf — Contribution to the 
study of the oxybenzoatfs CEchfiner dm Conlnok - 
Iodine derivatives of the methyl ethers of pyrocateihol 
P Taaallly and J Ltrold* — Sands and shingles of the 
f’as-de-Cilais R6n£ Brdon A determination of the 
nuneralogH il composition of these sands and shingles 
shows that thes< minerals bear no relation to the roiks 
in the surrounding strata They arise from old igneous 
rocks th< nearest deposits of which arc 250 to 300 kilo- 
metres distant For the rocks and shingle the theory of 
ice transportation is a possible one but this explanation 
can hardly apply to the transportation of many millions 
of cubic metres of sand, and the cause of the appearand 
of the latter remains unknown — The artificial toluration 
of minerals Paul Qnub«rt* In opposition to the views 
of Suida, the author is of opinion that the artificial color 
ntion of fibres of chrysotilc and other crystallised minerals 
is a purely physical phenomenon- — Tr hermchewite, a new 
unphibote L Duparo and F (*««ro« — The presenci of 
l fsttlago Matdis on the adventitious roots of Zta Mats 
ind of its quadrtcotor viriftv and on the biomorphoses 
which it presents M ChlfHot — Observations on supra- 
renal fat V BaMt — I he purifit alien of sewage by turf 
filters IDnri Potto vln An account of experiments 
carried out for several months on a single filter The rate 
nf filtration was 400 litres per square metre per day, and 
the purification effected, details of which are apprnded was 
very satisfactory — Contribution to the study of the food 
of the sardine Casimir Otpfcdo —Character? of the mter- 
tropieal atmospheric circulation I 1 eisserenc do Sort 
ind I notch 
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THE DEVELOPMENT OF CHEMICAL 
THEORY 

A History pf Chemical Theory and Laws Bv M M 
Pattifcon 1 Muir Pp 3x^55 (New York John 
Wiley and Sons, London Chapman and Hal! 
Ltd,, 1907) Price 175 net 

T HIS bdok, as the author remarks in several 
places, is not intended ns a history of chemistry, 
hut as an $<^ount of the development of chemical 
theory, an account of attempts “ to describe, to set 
hfediu* order, and to connect the changes of compose 
tfsjnand the changes of properties which occur 
slmdltaneouslv In systems of homogeneous sub- 
stances, and the conditions under which these change 
proceed *' Or as the author again expresses his 
htffption, it is “to trace the forms which the two 
fundamental inquiries of chemistry have presented 
at different periods, to describe some of the methods 
Which have been used to find answers to these 
inquiries, and to set forth the general results of the 
application of these methods ” The two fundamental 
inquiries relate to the questions, “ What is a 
chemically distinct substance?” and “What happens 
when chemicallv distinct substances interact’ ’* 

These questions are treated historically In answer 
to the first, the author deals with the “recognition 
of homogeneous substances, and the description of 
chemical changes as the IntTTSTCtfOns of those sub- 
stances, the marks of elements and compounds, the 
laws of chemical combination, the atomic hvpothesis, 
the molecular and atomic theory, the composition of 
homogeneous substances— allotropy , elements which 
djo^iot react, and chemical nomenclature and classifi- 
cation ” In answer to the second question, an account 
is given of “ the classification of homogeneous sub- 
stances, acids, bases and salts, radicals, tvpes, 
dualism, the unitary hypothesis, chemical equi- 
valency, isomerism.' and constitutional formulae, the 
hypothesis of ionisation, the periodic law, the con- 
ditions and laws of chemical change , chemical 
affinity, chemical equilibrium, and lastly, the elucid- 
ation of chemical reactions by measurements of 
ph\ steal properties ” 

In pursuit of this plan, the author treats first of 
ancient conceptions up to the year 1780, Lavoisier’s 
systematisation is next considered, then follows a 
historical sketch of the doctrine of atoms, leading to 
the differentiation of the atom and the molecule 
An account of more modern work is here introduced, 
in which the van *t Hoff- Arrhenius extension of 
gaseous laws to dilute solutions is gone into in some 
detail, and the conception of a molecule having been 
developed, allotropy is treated of as due to molecular 
complexity or arrangement The inert gases of the 
argon group are next mentioned, and in an appendix 
chemical nomenclature and notation 
In the second part of his book Mr Muir discusses 
the classification of substances into acids, bases, and 
NO 1956, VOL. ^5] 


salts, he describes the developmenty of ^ 

tvpes and radicals, leading to chemical equivalency; 
ontfche extend^ these conceptions to dover the field Y 
of molecular structure, dealing with isomerism and 
constitutional formula* 

The next section treats of ionisation , then follows 
a short accounr of the periodic classification In 
a third section the subjects considered are chemical 
ifilnit) , chemical equilibrium, the relations between 
the physical properties of substances and their 
chemical reactions, as exemplified by their optical 
properties ind their thermal behaviour « 

These subjects are illustrated bv suitable extracts 
from the works of the investigators who forwarded, 
thfc theories Quotations from Boyle, Priestley, and 
Llj/njMer give an idea of these authors* styles, and 
render clear the subject-m itter which is under dis- 
cussion I o give an instance 1 — 

“ To-dav it is possible to recognise a certain re- 
( mblancc between the saving of Stephanus of 
Alexandria (about 620), 1 it is necessary to deprive 
matter of its properties in order to draw out its 
soul ’ and the statement of Lavoisier (1789) that the 
object of chemistiK is ‘ to decompose the different 
n itural bodies and to examine separately the 
different substance* which enter into their combin- 
ation ’ The first statement rested on a sweeping and 
siq^cfictal glance over an intricate maze of occur- 
rences, and it produced little acruratc knowledge 
The second statement was a result of the penetrating 
stWy of 1 few detached events, it was a translation 
of the first statement into expresses which could be 
dm ctlv applied to a vast number of particular pheno- 
mena, and in a few years it produced a science ” 

So far as possible the authors alluded to tell their 
own stones, and the reader’s attention is directed by 
Mr Muir to the salient points in their conclusions 

It is better, on the whole, to treat chemical science 
as Mr Muir has treated it, in following out the 
histon of the development of each idea, so far as 
that is possible, thin to Utempt ^ chronological 
history , the one is the philosophy of history, the 
other is apt to be overburdened with unconnected 
detail A third plan is the biographical one, to select 
certain chemists who have contributed to the advance- 
ment of their science and to show by an lccount of 
the life-wx>rk of each, how far discovery has been 
furthered There are difficulties in all methods of 
treatment, probably the one chosen by Mr Muir 
l< nds most towards lucidity 

In his preface, Mr Muir writes — 

“ Some may sav I have omitted much that is 
important, others may think I have included not a 
little that is trivial In suth matters a writer must 
use his own judgment, after he has trained it to the 
best of his ability ” 

Ynd at the beginning of the chapter on chemival 
equilibrium, he says — 

* 

“ He who would describe in detail the historical 
development of chemical equilibrium must be a 
chemist, a physicist, and a mathematician , he must 
be a man of great learning, vast audacity, and much 
literary ability ” 
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In hi# own judgment Mr Muir is quite unable 
to attempt the task , but his estimate is too modest 
It must certainly be acknowledged tftat he has dis- 
played great learning and much literary ability As 
to the audacity, it is for himself to judge VV R 


NIGER DELTA NEGROES 
The Lower Niger and its Trtbes By Major Arthur 
Glyn LeonanJ Pp xxn + 564 (London Mac- 
millan and Co t Ltd ) Pnce 12s 6 d net 

T HERE is about this book, which is undeniably 
interesting, a certain haziness in its preliminary 
observations, a lack of sharpness in its detail, m the | 
geography and natural history, which suggests a 
photograph slightly out of focus You get a general 
idea of the scene, but you cannot be quite sure as 
to the species of the trees or flowers, or whether it 
Is horses or cows that are feeding in the distant fields 
This want of exactitude is probably due to the fact 
that the author has seemingly allowed several years 
to elapse since his departure from the Niger delta 
bcfoie transi ribing his remembrances from his notes 
The book, in its good features and in its faults, is 
a rather striking example of the rew school of litera- 
ture dealing with negro Africa which has arisen since 
the publication of Marv Kingsley’s West African 
studies This remarkable woman founded a new 
school in African studies which in some directions 
politically more especntlv — has wrought much good 
In convincing the British white man official, 
missionarv, or mercHhnt — that the black is not the 
half-animal savage which manv unthinking people 
had considered him to be, that there is much good 
in his native ideas of religion and social economy, 
Mary Kingsley came near to being a genius, for she 
grasped and expressed manv truths about the negro 
of West Africa which had been perceived by those 
who did not write or speak, and had been over- 
looked by manv who did both Her gift of intuition 
enabled her to arrive at these conceptions with 
very little help from language In her two or 
three years spent on the West Coast of Africa she 
never mastered a sentence in any African language, 
and all her inquiries were conducted through English- 
speaking interpreters Those, therefore, who have 
had more scientific training in the affairs of Africa 
cannot always bring themselves to agree with Miss 
Kingsley’s statements or with the deductions drawm 
therefrom, but she carries conviction in so much of 
her work that it is not necessary to attack it as a 
whole In a journal of exact knowledge like Nati bt 
it is as well, however, to put ethnologists on their 
guard, to demand the utmost precision of statement 
from ntw writers on African subjects, even perhaps 
tQ beg of those writers to furnish an array of accurate 
and useful facta* and not attempt to add their own 
deductions, which may b« based on a very limited 
knowledge either of Africa or the human race in 
general 

Miss Kingsley’s disciples are too fond of coining 
words in 44 ” and 11 ’ality,” and out of these 

.they create a windv philosophy of German nineteenth- 
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century type whiqh they then declare- *0 
meaning of African religious tdei#^ ^cv tfn* hgfeV 
not that under review— mud* of f tl£e pWtoscipi^Jte 
based on a series of senfenee* a native 
the words for which, though eorreetly taken down, 
are followed by a translation which 1$ bfteft tncor'rfect 
and misleading Major Leonard In one |fhaf»idr 
cited a number of interesting proverb* Wd several 
fables, but he does not tell us from which tribe eact* 
is drawn, and his work would baVd carried dpfcre 
conviction if he had givert the actpal rendering In the 
native language, so that specialists Could have 
satisfied themselves as tq the correctness of 'tjpt 
translation 

There is a good deal more accuracy rtpd del 
ness in the wav the author traces the history c 
Ibo nnd Jckn and Efik peoples, and he imparts much 
useful and novel information regarding the Ijo trthte, 
which not differing physically from tne other negro 
inhabitants of the Niger delta, nevertheless possess 
a language of very isolated type with no clear 
relationships Hie descriptions of the native g6d&dnd 
the spirits who are believed to exist in trees, earth, 
water, and sky are valuable, and, so far a* the re- 
viewer can judge, accurate, moreover, they are given 
in a manner and style certain to *nd retain 

the reader’s interest “Horrors” are *&6att with in 
sober language, but some of the incidents cited might 
be the nucleus of powerful stones such as Grant 
Allen used to write To those writers of fiction who, 
place their stone** in Africa, Major Leonard’s bopkg 
will supply many a sensational episode, while at the| 
same time keeping within the limits of actual fact 
Much interesting matter is also included dealing] 
with the languages of the Niger delta and of Oltl 
Cahbar The reviewer, however, cannot qpitej 
cndoise Major Leonard’s theories as to etymology! 
ind the Inter-relationship of certain language groups, 
but these theories are presented without dogmatism, 
and art worth consideration 
The book is therefore interesting, and more than 
half of it consists of a well-presented statement of 
the religious beliefs, manners, and customs of the 
Ibo people more especially, and also of the Ijo, Jekri, 
Efik, and Ibibio If Major Leonard could have 
omitted some of the preliminary chapters dealing 
too much wmh speculative philosophy and have con- 
fined himself to the interesting statement of hitfTwn 
personal observations, he would have produced a 
work of compact value Even as it is, those engaged 
in African research will find it an excellent guide in 
&tud)ing the negroes of the Niger delta 

H H r J 


PR 1 CTICAL PL 4NT-PHYSIOLOGY, 
l orschule der Pflanzenphystologte, title exptru 
mentelle Einfuhrung tn das Ltbtn dit P flan sen 
By Prof L Linsbauer and Dr K, Lin shatter 
Pp xiv + 255 (Vienna Carl Konegen, *906) 

T HI^ book consist* of instructions for the per- 
formance of 295 experiment# in plant physi- 
ology in the widest sense It includes, not only the 
physiology of nutrition and movement, bqfc af#t>' a 
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**cdoa on reproduction which take* in the 
of pollination, asexual reproduction by 
un^ft* of bufbiK experiments on regeneration, on the 
behaviour Of potato tubers, and on grafting The 
infraction* are well arranged, and they form, with 
atcOssory explanations, a fairly continuous whole 
^ M$efu][ appendix is added, in which the needful out- 
fit In apparatus and reagents is given, together with 
hipt&^t* laboratory methods*. The book is intended 
partly for the “ cultivated layman " and partly for 
the* students of the Gymnasium and Realschule It 
will, ho ( wover, prove useful to the teachers in English 
univeisjties, as well as to others who have discovered 
tfye wisdom of making even advanced students per- 
forin for themselves elementary expenmen ts 

We are inclined to think that the cultivated lay- 
man will be frightened by the first twenty pages of 
thfc book, which contain a large number of rough 
qualitative estimations of the chemical compounds 
occurring in plants This is excellent for the labor- 
atory, but is hurdly readable by one who does not 
repeat the experiments — and we cannot imagine the 
cultivated layman working his way through them 
This, however, is not the fault of the authors, and 
it is only fair to say that the book in general is far 
v from being unteadable 

In a futute edition the authors would be well 
advised to give scientific names, if only for the sake 
of foreign readers, who cannot be supposed to 
know what plants are meant by Sommerwurz or 
Mauerpfeffer In some few ca$es the instructions 
want a little re-editmg Huis, m exp 123, p 82, 
the student is directed to compare the assimilation 
of a withered leaf*with that of a fresh one, but he 
Ik not told that the absence of assimilation in the 
withered leaf is due to the closure of its stomata 
The experiment is, in fact, incomplete, what is miss- 
ing is a repetition of Stahl’s proof that the leaves 
of certain plants the stomata of which do not close 
on withering are capable of assimilating in that 
condition. At p 45 the treatment of the function of 
the stoma in gaseous interchange is not nil that 
could be wished The reader will have a singular 
view of Brown and Escombe’s researches if his know- 
ledge is confined to what he can learn in the present 
volume 

The experiments (p 52) on the effect of freezing 
leaves would be more instructive if the ice-injection 
of the intercellular spaces were studied on a hardy 
plant such as ivy In the second experiment, on 
p 78, a Tropa&olum leaf is recommended for use in 
experiments on the passage of air through vegetable 
membranes But this 1* hardly allowable, since the 
leaf in question is well supplied with stomata on 
both surfaces 

In spite of a few oversights in its pages, we do 
not hesitate to recommend the work of the brothers 
Unsbaper to our readers The methods prescribed 
are simple and trustworthy, and the book has a merit 
tyhkh is rare in text-books, nametv, that it is 
obviously written with sincere interest in the problems 
sot before the learner F D 
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SOME RECENT MATHEMATICAL' WORkS 
Space and Geometry By Dr Ernst Mach Trans- 
lated by Thos J McCormack Pp* 148 (London - 
Ktgan Paiil and Co , $906 ) Price 55. net 
Irrational Numbers and thetr Representation by 
Sequences and Series By Dr Henry Parker 
Manning Pp VH-123 (New York J Wiley and 
Sons , London Chapman and Hall, Ltd , 1906 ) 
Auslese aus mexner Unterrtchts - und Vorlesungs - 
praxis By Dr. Hermann Schubert Vol lh- 
Pp 250 (Leipzig G J Gbschen, 1906 ) 

Lemons de Giomitnc supdrteure By M E Vessiot 
Pp vm + 322 (Lyons Delaroche et Schneider; 
Paris A Hermann, n d ) Price 12 francs 
La Gdomttrte analytique generate By H Laurent 
pp \ 11 +151 (Paris A Hermann, 1906) Price 
6 francs 

iV II Abel sa l te et son CEuvre By Ch Lucas 
de Peslouan Pp xin+169, with portrait (Pans 
Gnuthier-Villars, 1906 ) Price 5 francs 
Theory of the Algebratc Function* of a Complex 
Variable By Dr John Charles Fields Pp vn + 
186 (Berlin Mayer and MUller, 1906) 

Recherches $itr V£lasticit 4 By P Duhem Pp 218 
(Tans Gauthier-Villars, 1906 ) 

I F reform of mathematical teaching is to mean 
an> thing real, it is necessary that the teacher 
should possess a much more extended survey of his 
subject than is conveyed in the ordinary English text- 
book There could be no more suitable book for 
giving the elementary or secondary teacher some 
intelligent ideas about geometry than Dr Mach’s 
series of cssavs In them the subject is treated in 
its physiological, its psychological, and its physical 
aspects 

The first essay thus deals with the relation of the 
spatial concept to the senses In the second we have 
an attempt to trace the natural development of geo- 
metry from ps\chologlcal causes, while the last essay 
discusses the subject from the point of view of physical 
inquiry Incidentally, a number of illustrations are 
introduced, some of which are admirably adapted for 
teaching purposes There could not be a bi tter object- 
lesson in the elementary properties of Euclidean space 
than the indefinitely extended pavement formed of 
equal and similar triangles discussed on p 59 From 
it can be re id off all the principal properties of 
parallels and parallelograms, the relation between the 
three angles of a triangle, and also the main proper- 
ties of similar triangles the sides of which are com- 
mensurable 

Dr Manning’s book on irrational numbers con- 
tains a presentation in a simple form of another 
field of mathematical inquiry, such as is also 
eminently^ suited for placing in the hands of the 
ordin iry schoolmaster We have decided that the 
geometry of proportion shall be taught to schoolboys 
without reference to irrational quantities, but we have 
not yet eliminated a spirit of reckless extravagance 
in the quite unnecessary use of infinite senes, often 
with total disregard for their conycrgency In Dr 
Manning’s treatment an irrational number is defined 
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ns forming a point of separation between rational 
numbers of two classes, the numbers of one class 
being less than those of the other This definition 
appears to involve the assumption (pp 7, 10, &c ) that 
the point of separation is unique, in other words, that 
there cafinot be two irrational numbers which have 
not some rational number separating them Perhaps 
this assumption may be regarded as a definition of 
equality of irrational numbers, in an) case, the 
inquiring reader would find it necessary to examine 
more fully the references to Dtdckmd’s and Cantor’s 
writings given on p 56 Once the assumption or 
definition is made, the representation of numbers by 
sequences readily follows The theory of limits is 
discussed on p 57, and in the following chapter the 
notion of a sequence is shown to give rise to that 
of a series The remaining portion of the book is 
mainl) devoted to the study of convergence, and in- 
cludes the well-known multiplication theorem and 
applications to the still better-known binomial and 
exponential series 

Prof Schubert is nghtlv regarded as an authority 
on the teaching of mathematics, but if this descrip- 
tion buds the English reader to expect th it the pre- 
sent selection of lecture notes w ill consist of a mere 
repetition of the u school geometry ” and “ graphs ” 
which are bung ridden to death in England to the 
exclusion of other equally important reforms, that 
rcadei will be greatly disappointed Dr Schubert 
has rather shown us what can be done bvanv teacher 
who will endeavour to make himself “a snapper up of 
unconsidered trifles ” He finds, in the first place, 
th it the determination of centres of gravity is no{ 
well treated in text-books either on mechanics or on 
the calculus , accordingly , this problem forms the sub- 
ject of tiie first section The discussion includes 
curves, aicas, and figures of revolution, and we 
notice the three- and four-cusped hypocycloids, the 
lemniscate, the ktssoid, and other well known curves 
figuring among the worked-out examples Next 
follows a chapter on Snelbus’s Jaw of refraction 
Some properties of the parabola deduced from the 
equation of the tangent are next discussed Thrtl 
follow' certain stereometric pioblems, and in particular 
an extension of Simpson’s rule for the volume of a 
frustum Each of these sections deals with points 
which are not satisfactorily treated in existing text- 
books The book concludes with some interesting 
problems in spherical trigonometry, in particular 
the “ Hcronic " triangle in which the sines and 
cosines of the sides and angles are rational fractiqns 
Ihe book is interesting reading, and quite easy for 
ail) one with an elementary knowledge of the subjects 
discussed, to follow 

“ Lemons de Gfomdtnc sup^neure ” consists of a 
collection of lecture notes on a course delivered In 
1 905-6, and transcribed by M Anzemberger The 
notes are typewritten, not printed, and we can only 
wish that a similar method of procedure could be 
adopted with the mass of dry, uninteresting, super* 
fluous, and wholly irrelevant details which so often 
ocdbpy pages $f T printing in modern published ** re- 
searches ’* The course can be precisely described to 
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English readers as 14 solid geometry curves, 
faces and complexes/* It deals mainly with fhe large 
subject of curvature, but, In additloh to consideriilg 
s) stems of lines, the author give$ some elegant jfos- 
cushions of s) stems of spheres and circles* The 
present reviewer has for some time past given a 
course of lectures on solid geometry In which the 
curvature of curves is treated kinematically It Is 
interesting to set this most useful and suggestive 
method adopted In the present notes, for example, In 
defining the osculating plane as the plane containing 
the tangent and the acceleration 

M Laurent’s book also deals with arial)tical 
metrv, mdnlv solid gcometf), but treats principally 
those portions of the subject which are studied 
before curvature It has for its object the develop- 
ment of gtometry from a purely abstract point of 
view independently of any preconceived notions re- 
garding space It is thus based on the study 
orthogonal transformations and quadratic forms, and 
an instance of the spirit of the book is afforded by 
the preliminary note, in which the periodicity of the 
circular functions is derived from their definition as 
exponentials apart from any consideration of their 
geometrical properties The subject-matter includes 
the studv of tangents and envelopes, the properties , 
of surfaces of the second degree, their diameters and 
polars, the principle of duality, and a final chapter on 
the non-Euthdean spices of Riemann and Bolyai 
The author at the outset advises his readers to make 
a clean sweep of all their previously acquired geo- 
metrical notions It is pointed out that in order to 
pass from the abstract to the concrete one defini- 
tion is required, n unelv, the defiiytion of rigid-bodv 
displacement This definition is to be regarded as 
fundament il, and as superseding Euclid’s axiom 
of parallels Among the applications we notice 
Abil’s theorem and an important theorem of 
Chasles 

The story of Abel’s life has been told recently in 
more than one book, vet it is a story that well bears 
re-tdlmg if for no other reason because it ought to 
be read as widely as possible It is natural that M 
dc Peslou in should give considerable attention to the 
part of Abel’s life which was spent in Paris, and in a 
concluding chapter he offers some reflections as to the 
causes which led to Abel’s great memoir bejng 
neglected at the time it was offered to the acitdefttv 
To understand these causes, M de Peslouan considers 
it is only necessary to study the trend of mathematical 
thought in Paris about the year 1826 At that time 
French mathematicians were too much engrossed 
with applied mathematics — such ns dynamics and 
electricity — to give heed to a paper dealing with a 
property of transcendental functions, and thus nobody 
understood or appreciated the value of Abel’s work 
The author furthei utes the parallel case of Galois 
as another unappreciated mathematical genius who 
interested himself greutly in Abel's work It might 
be easy to cite other examples, such as Grassmann 
Thp misfortune is that there Is nothing fo prevent a 
recurrence at the present time of the circumstance* 
which led to Abel’s dying in poverty without obtain- 
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$n#,any attajtoate recognition of the work which in 
days caused his name to be handed* down to 
posterity 

Of the remaining two books on our list a great 
deal mfght be said, but it would be difficult to give 
more than a bare statement of their contents in a 
general review of the present character Dr Field s 
development of the theory of algebraic functions by 
algebraic methods occupies a useful place in the litera- 
ture of the subject and is well adapted for use as an 
Introductory treatise In the matter of exposition, the 
summaries at the commencement of each chapter are 
valuable The subject-matter includes a discussion of 
the R*emann-Roch theorem, Pluckcr’s formula?, and 
the Abelian integrals The development of the 
theorj , which is applicable to algtbraic equations of 
the most general character, culminates in the com- 
plementary theorem, from which such applications as 
those just mentioned follow as corollaries 

Prof Duhein’s treatise has for its object the study 
and analytical expression of the tquations of a 
matcri il medium * for displacements and stresses of 
a moie general character than those considered in 
the ordinary malysis of stresses and small strains It 
thus takes account of finite strains and of viscous in 
addition > to elastic resistances It includes the studv 
£>f isothermal and adiabatic changes The problem of 
wave propagation is discussed at considerable length, 
and in particular the conditions for permanence of 
wave motion Hysteresis is not taken into account 
The problem is a generalisation of that dealt wuth in 
1874 by Dr Oskar Emil Mever Some time back a 
small elementary treatise was reviewed m Natl re 
dealing with a somewhat cognate subject, namely, 
the classific ition of the various phenomena that can 
exjst in a deformable medium, and the present treatise 
may be conveniently described as an analytical dis- 
cussion of the v, v, and z equations, while the little 
book in question explained the A, B, C of the subject 

G H B 


OUR BOOK SHELF 

Arboriculture bruttthe By LAon Bussard and 

Georges Duval Pp xn + 562, illustrated (Pons 
Bailh^re et Fils, 1007 ) 

The object of this little book, we are told, is to be 
useful to fruit-growers, and with that view to lay 
before the reader in a condensed but systematic form 
as complete a general view as possible of the scien- 
tific principles underlying practical methods of fruit 
culture 

The actual details of cultivation do not differ 
materially from those followed in this country, but 
there is a marked difference in the manner, and 
especially in the spirit, in which the several oper- 
ations are earned out in the two countries 

Here the details of pruning, pinching, and the like 
are done in routine fashion, handed down from our 
predece&fors and pursued because experience has 
shown the utility of the practice 
In France much more thought is given to the 
matter The book before us iffords an instance of 
this. The various shapes and positions which the 
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buds assume and the circumstances In Which thev 
are formed are gone into with much detail, and we 
have descriptions of lambourdes, dards , bnndtlles, 
cochonnets, bouquets de mat, chiffons , coursons, and 
hoarse s for nlanv of which we have no correspond- 
ing terms m English Nevertheless, a knowledge of 
these details is essential to a rational system of 
pruning and apart from their practical interest they 
should be carefully studied by those interested m 
bud variation and “ mutation ” 

We do not think that botanists in general 
ideauately recognise the great diversity that exists 
in the buds of n single tree The study of a pear- 
branch or of a pcach-shoot w r ould form an excellent 
prelim in iry exercise to the investigation of bud- 
variation, and perhaps serve to restrain premature 
theoretical pronouncements For this reason, apart 
from its practical utihtv we can commend the work 
before us as wtll thought out and carefully written 
Fhe principal varieties are described, the illustrations 
ir< appropriate, there is a table of contents, and an 
index, the latter not so complete as it should have 
been 

Ptivsikahsihc Krislallograpluc vom Standpunkt der 
N truLt trthcoru By Ernst Sommerfoldt Pp 
vi +132 (Leipzig C Tauchnit/, 1907) Pnce 
6 marks 

The title of this book is somewhat misleading Ac- 
cording to the commonlv accepted nomenclature of 
crystallography the book would be described as a 
geometric if account of the structure-tht orv wuth a 
few physical applications The ground covered is 
hnrdlv wide enough to warrant the name “physical 
crystallography ** 

The author’s style and method are obviously 
modelled on those of Sohncke His account of the 
2^0 possible tvpes of cr\ stal-structure is descriptive 
rather than logical, and will appeal far more to a 
prcctuu! crvsttllographer who wishes to have some 
slight acquaintance with modern developments of the 
structure-lheorv than to a mathematician who re- 
gards the subject as an application of the group- 
theory The latter will probably feel a little irritated 
at the absence of exactness in definition and com- 
pleteness in proof For instance, the “ space- 
partitions ” on which the argument is based are 
nowhere clearly defined and the reason given (p 65) 
for ixsuming fifteen of these partitions as funda- 
mental is quite unconvincing Surely the partitions 
should either b limited to the fourteen possible space- 
lattices or be fxtended to include such figures as 
Kelvin’s fourteen-w ailed cell Sohncke’s systems are 
illustrited by photographs of excellent models, but 
such diagrams probably convey very little to a reader 
unless they are arranged for stereoscopic use The 
author gives, however figures showing the projec- 
tions of these models on a plane which will doubtless 
be an assist ince to the student, though thev might 
with advantage be clearer 
The last forty pages of the book arc devoted to a 
discussion of some physical applications of the 
structure-theory Here the author appears at his 
best, and has some very interesting things to say on 
the subject of etched figures and rotatory polarisation 
His suggestions on etching of low symmetry seem to 
be new , those on rotatory structure, twinning, &c 
ire to be found in other books, but the author has 
brought the argument well up to date All this part 
of the treatise is well worth reading, except that in 
ihe chapter on crystals with a trigonal axis the real 
point at issue is a little obscured 

H H. 
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LE1TERS TO THE EDITOR* 

[The Editor does not hold himself responsible for opinions 
expressed by hit correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Natcu. 
So notice is taken of anonymous communications } 
Electrical Method of Extracting Soot from Air in 
Flues 

About two year* ago I observed that a bodv positively 
electrified to too volts became covered with soot in a dav, 
while a negatively charged body remained comparatively 
dean 

I have reason to believe that the observation was first 
made by Lord Kelvin many jears ago, but it does not 
seem to be well known 

Our laboratory mechanic, Mr Black, has recently 
applied this to cleaning air by Inserting in an air-flue a sheet 
of wire gauze connected to the positive j^o-volt supply 
The electrified wire gauze is very efficient In extracting 
the soot from the air, and the method provides a simple 
means of cleaning the aif supplied to large buildings in 
towns where the air is laden with soot 

George W Walker 

Physical Laboratory, lhe University, Glasgow, April 16 
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Paradoxes and Principles 

\ our critic has written his notice of mv “ Paradoxes 
of Nature and bounce ” (Nature, February 7, p 341) 
without giving reasonable care to the examination of the 
book, and has in consequence made a damaging state- 
ment as to fact which is so extravagant!) untrue that 
it goes far bejond the limits of fair comment# 

He says that I neglect general principle* in the ex- 
planation of paradoxes, and tells me how they ought to 
be explained, “ bv showing that the abnormal pheno- 
mena are determined by precisely the same laws as Jjie 
normal phenomena, to 1 explain * wh> a balloon rises it It 
necessary to propound the general principles of gravita- 
tional mechanics and to show that it rise.$ for the *41)00 | 


reason a* a stone falls But Dr H am pson eschews generf^one paragraph and fourteen short sentences (The un 


principles 

This is grossly untrue My book teems with statement! 
of and references to general principles “ propounded *' in 
explanation of paradoxes, exactly on the svstem recom- 
mended to me I have not undertaken to explain dhe 

using of balloons — a thing not regarded by mi or my 
acquaintances as paradoxical — but 1 have explained wht 
water stands in an inverted tumbler and have done ft 
exactly on the lines prescribed by your critic , propound- 
ing, P 85. the general principle of fluid pressure, “ gases, 
like liquids, are fluids, and transmit pressure * equally in 
all directions f The air, then, transmit* in all directions 
the pressure due to its own weight, and it thj$ presses 
upwards b»neu(h ’’ and pp 9a 197 the general 

principle of gravitational attraction — “ The ordinary 
meaning of the word ‘ wi rght ’ is an earthward-tending 

force which can be used as a measure of the quantity of 

material It depends upon the mutual attraction between 
the material and the earth ” “ the force must 
vary inversely as the squaro of the distanu m correct 
agreement with the law of gravitation ” 

A few of the many other references to gemral principles 
invoked in explanation of paradoxes are as follows — 

P I9» ' Heat makes things expand “ 

P ag 0 It is a general law of nature that a moving 
"body tends to keep moving straight on at the same speed ” 
P 32, resists by virtue of the great law of 

Inertia, the strong tendemy possessed by all moving things 
to resist interference with their motion '* 


P ng, “ Alt thing! with *hlch w 
some beau” ' l , s v <*r, 

P 1 49, 4 Thfe principle that It rtqtflfc* htet 
convert water into vapour . n * f 4 * " 

P 154, “ Ga$e* and vapour* art V * tf poor OOftdtiWtfr 
of heat 11 r } r t y , 

P 170, “The sudden expansion and conversion , uwo 
vapour require much heat.” ; ; *' < 

P 179, “ The great law of the conseiVatfofl Of 
energy “ 1 , 

P 2ia, “ The doctrine that no element could anjf 
means be changed into anything else " ^ ' 

P 2 1 1 , The persistence of matter, stated W sfcteeiv 
lines 

If your critic does not intend to maintain the nonsensical 
proposition that a book for .popular reading hy the un- 
initiated should bristle with quantitative formulae, how 
he say that in writing the above and tfrany downs of 
similar passages I eschew general principles,? U this hi* 
“idea of scientific method”? t 

His criticism, as a guess, was, of course, npt unlikely to 
be true of a book for such readers as I had In view But 
when a critic has not time to read the book entrusted to 
him for judgment, would it not be fairer to the journal 
and to the author if he excused himself front the task of 
preparing a notice? 

Of the value of his criticisms as to stvle and methods 
which it would take pages to discuss, 1 leave your readers 
to judge by the circumstance that the on* statement 
capable of being definitely tested by a few quotations 
shows such complete carelessness about facts as to render 
the critic, if not malicious, certainly incompetent 

February 11 W HakTSQN 

A scientific “ principle ” is a proposition assumed to' 
be true universally which is made the basis of deduction* 
l, said that Dr Hampson “ eschewed general principles } * 
id the sense that he does not expound these proposition* 
or make them the basis of hi* “ explanations ” 

In refutation of this statement Dr Hampson quotes 


^ 33* “ Like all other things, it tries hard to keep to * think in what mazes he would have entangled Hhnsdf If 


in original direction of movement ” 

P 7», “ A flmd, when pressed upon transmits the full 
pressure equally *n «dl directions " 

P 9 * 3 * U tendeniv at any moment is, in accord- 

ance with this law of inertia, to go straight on “ 

P 97, “ tbe centrifugal force increases in propor- 
tion to the squere qf the velocity “ 
ff. 116, “ TW general principle that weights, in 

descending, cannot produce more power than rhev con- 
sume in being raised the same height ” * 


quoted reference to p 21 1 lx not evidence) Presumably 
he considers these passages as convincing as any that he 
can find , certainly none could bp more conclusive of the 
justice of my criticism# hor of the fourteen sentences 
nine do not deal with principles at all, sortie of them 
state non-u nivcrsal experimental generalisations, other* 
particular case* of general theorems, of which no proof 
is offered In the remaining five, two “ principles M are 
mentioned, of which one, the condensation of energy, 1! 
merely named, but is nowhere propounded , the other 
“ principle ” is Newton’s first law of motion 

In order to justify my contention decisively, U is really 
only necessary to point out (1) that for the last twenty 
years Newton’s laws of motion ha\e not been accepted 
as adequate principles of mechanics, and (a) that none of 
the attempts at stating the first of those laws is successful 
However, I will make every possible concession and admit, 
for the sake of argument, that Newton’s laws are “prin- 
ciples,*’ and that Dr Hampson has stated one of them 
But then, where are the others? It is impossible to found 
mechanics on the first law* alone It is just becou*e Pr 
Hampson has neglected tbe second Jaw, which introduce* 
the conception of “ force ” and all its consequents, that 
hi* writings abound in confusion Thus, m hi* longer 
auotation which he holds up as a model of exposition, 
ho has left the imagination of the reader to divine the 
nature and effect* of “ pressure ” and “ foffee ” , it *0 
happens that in this case the ambiguity la not serious, 
but elsewhere it is extremely serious It is appalling to 
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he hod not been so discreet (but Inconsistent) as to omit 
Pascal’s famous hydroistatlc paradox from His Hst 
I repeat, then, that Dr Hampson ha* attempted to 
explain the results Of science without enunciating It* 
principle* With fifteen quotations at hft disposal he can 
produce no better evidence against that judgment than 
four inaccurate statements of a single antiquated principle 
which was never regarded as a sufficient foundation for 
even one of the many branches of phvsics with whfcfc he 
dcat« ' TUB R ER 
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\ tROSlON at NIAGARA, 


i tahav* been a matter of common observ- o 2 foot 
among the early ooloniftts of America that Mr i 


of recession of the American Fall' j# ftrwabJy only 


the ^Niagara Falla had receded from the escarp; 
<t ytwenston to their present position six mile 
the gorfirtr In spite of the view then frequently 


t per annum 

Gilbert, in view of the importance of local ana 
■ary conditions, such as the position of joints 


iment temporary conditions, such as the position of joints 
is up in tne limestone shelf, wisely makes no estimate of 
held the time that has elapsed since the falls occurred at 


filat ravine* were to be accounted for by Solent rend- Queenston But his study will be welcome in the 
Ings pi the crust, those six miles, even in the literature of geology and geography alike, since it 
eighteenth century, were appealed to as a natural deals with one of the most famous types of river- 
Hntetscale It was, moreover, felt that the rate of re- erosion in the world 0 A J C 


cession might give us a measure of the antiquity of 

the earth. James Hall in 1842 established a series of ,, ID , IPrir 

marks and monuments to wnich subsequent surveys ^ YE4R S WORK OF THE CARNEGIE 
might refer, and Mr G K Gilbert 1 now draws INSIUUTION 

conclusions 1 from the work of his predecessors m 'T'HE Carnegie Institution was founded, and 
184a, 1875, 1886, and 1890, and from Mr W C A endowed with 2,000,000! , in order “to 
Hlall’s re-exatnination of the edge for the United encourage, in the broadest and most liberal manner, 
States Geological Survey in 1905 He reproduces investigation, research and discovery, and the appli- 
some of Captain Basil Hall’s drawings, made with cation of knowledge to the improvement of man- 
a camera lucida in 1827, and interesting photographs kmd ” The year-book for 1906 contains a general re- 
taken from 1855 onward The former, which appear port on the work of the year, and short abstracts of 
to be of great accuracy, throw "doubt on certain dc- the special investigations in progress To the reader 

it affords abundant opportunity 
of “fine confused feedin’”, to 
the reviewer a mass of projects 
and results of which it is hope- 
less to gi\ e nnv adequate 
account 

The trustees’ plan of campaign 
has not vet been thoroughly 
worked out, and, indeed, in de- 
tail at least, must vary with the 
time At the outset they had 
hosts of applications for assist- 
ance in research The univer- 
sities and colleges of the United 
States are now largely staffed 
bv men brought up on research, 
who find themsehes without the 
time or the appliances for the 
work they have prepared them- 
selves to do It was natural that 
the\ should ippe^l to the insti- 
tution for assistance and that 
the trustees should respond by 
making grants in aid to indi- 
Tb« Honesboe, tht tni* btad of th« Niagara Gorge, about 18B6 1 he notch in the farther margin Vldual investigators on a some- 

* m not present l„ ,8*? uh-»t txten s nc sen le But diffi* 
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Tb* Honesboe, the true bmd of the NUg*r* Gorge, about 18B6 the notch in the farther margin 

» m not present in 1837 


tails of the map of 1842 Mr Gilbert regards the 
survey of 1905 is of especial importance, since it is 
the last record of the Niagara River in a natural con- 
dition “ The Erie Canal is supplied with water from 
the Niagara River at Buffalo, the Welland Canal 
is supplied from Lake Erie, and the Chicago Drain- 
age Canal draws water from Lake Michigan All 
the water thus diverted is withdrawn from the 
cataract So also is the water diverted from the river 
above the falls for factory purposes and for use in 
the generation of electricity “ (p 12) j 

The really active lute of erosion is at the lip of 
the Hoiseshoe Fall Very little recession occurred 
here at the head of the gorge between 1827 and 1842, 
bdt the rate between 1842 and 1875 was about 4 feet 
per annum* and from 1875 to 1905 nearly 6 feet per 
anhum (p 15), “ The distance through ” — Mr 
Gilbert writes “ thru “ which the Horseshoe Fall ' 
has retreated since it parted from the American Fall 
is about 2500 feet Allowing j feet per annum as 
the rate of recession, the parting took place about 
five hundred years ago ’’ The present average rate 

1 * 4 K«tt of Roottatlon Of Niagara Fall*/ By G K Gilbart, accom 
unld by a ftopon on tha Survey of the Cr«u by W Carvel HaU 
rp plW«. (Boll V S, Cool Survey, No 306, 7907 ) 
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culties have made themselves 
manifest, especially in the supervision of miscellaneous 
investigations , and experience his convinced the 
trustees fh it therf is a gi eater prospect of i valuable 
return from large projects carried on under the direct 
supervision of the institution than from minor projects 
entrusted to individuals Ucordingh, during 1906, 
while tht 1 irgcr projects ha\e been increased, a smaller 
number of minor grants have been made than m 
former years 

There are at present forty-five of these minor 
projects in progress Thev are for the most part 
researches in m ithematical, physical, and natural 
science and in history, literature and philology, 
hut thev include also the preparation of such works 
as the “ Index Medicus “ The grants in aid of 
them range from ^o! to 2000! , and seem to be made 
for the provision of assistants, apparatus and 
materials, and for the publication of results The 
total amount thus allotted during the year was about 
U) 000 1 

I The larger projects may be divided into four 

| classes — astronomical, geophysical, biological, and 
economic and historical Astronomy has always been 

I 1 Carrwgie Inttitu&on of Washington Y*ar Book No 5, 1906. Pp viii+ 
s66 (Waibmgion PubHibed by th« intnution, 1907 ) 

1 
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a favourite researching ground in America Few of less conventional in its character, Its ain> being to 
its larger universities arc without observatories, extend our knowledge of the phvsics an<f chemistry 
and many of the smaller colleges possess them also of normal nutrition and of the conditions and 
The institution seems to aim at extensive schemes remedies for abnormal nutrition A$ fa prfevfpus 
which are be)ond the scope of the universities In yeais, its work is entrusted to individual investigators 
the department of solar physics 28,000! has bdln —three, working on distinct lines — at whose disposal 
expended on the buildings and equipment of the a sum of 3000! has been placed, but the provision 
Mount Wilson Obscrvator), and the year’s work of a special laboratory is under consideration* 
under Prof Hale includes photography of the sun Fimll>, we have the related departments of 
and of the spectra of sun-spots and flocculi, speUro- historical research and of economics and sociology 
scopic study of solar rotation, and holographic study Prof J h Jameson, who directs the former', is 
of solar absorption It is interesting to note that, engaged mainly in the prepiration and publication of 
notwithstanding its princely endowment, the institu- guides to the materials for American history *to be 
tion is glad to announce 1 gift of 9000I for the pro- found 111 the archives of Washington, Cuba* Great 
vision of a mirror of 100 inches ifwrture for a gnut Britain, and Spam, to be extended as sdtttfiAf possible 
reflecting telescope, to be used for the unahsis of the to France, Mexico, and Rome, also in the publication 
light from faint stars and ntbulaj The second astro- of documents beiring upon the history of the United 
nomical departrru nt, that of meridian astronomy, has States About 3000/ has been allotted to this de- 
been organised in the present >ear, and Prof I Boss partment during the year In economics and 
has been appointed, with an appropriation of 40,000! , sociology Dr C D Wright and his 130 collator- 
to superintend the preparation of a catalogue gi\mg itors, with a grant of about 6000I , have been making 
the precise positions or all stars down to the seventh a bibliographic ind^x to the public documents of 
magnitude As an essential feature of the work he the v irious States of the Union, and are studying 
is to est tblish a temporary observatory in the population and immigration, agriculture and trnga- 
southern hemisphere tion manufactures, transportation, labour and in- 

In the department of geoph\sics, the work has dustrial movements, taxation, and the negro ptpblem, 
been conducted hitherto by individuals But thur with a host of questions which these subjects 
investigations on the flow of rocks, the elasticity md suggest, ranging from railway pools to the need of 
plasticity of solids, and mineral solution and fusion church federation in Vermont 

under high temperatures and pressures, have been Stt It will be noticed that in the selection of larger 
successful that an appropriation of 30 ooo! has been projects the trustees have kept in view Mr Carnegie’s 
made for the purchase of a site m Azadn DC , and expressed wish that not merely knowledge itself, but 
for the building and equipment of a laboratory In the application of knowledge to the improvement of 
another geophysical dep irtment, that of terrestrial mankind should be advanced Most of the depart- 
magnetism, Dr L A Bauer, with a grant of ments which have been organised have a distinct 
n,oool , has been carrying out a magnetic survey practical bearing, and some, such as the desert 
of the Pacific Ocean, as well as of the island,, of botany and the terrestrial magnetism departments, 
Hainan and a number of islands of the southern have blocked out work of great importance from both 
Pacific points of view That the 41 mankind ” of the articles 

There arc five biological departments The widest of incorporation is being interpreted in the first 

in scope is that of experimental evolution, under the instance in a somewhat local sense 1# natural 
direction of Prof Davenport, who has been provided Charity begins at home And it must be Remembered 
with a laboiatory specially designed for the study that we are all intei ested in the ocean magnetic 
of the phenomena of heredity h\bridisation, and fields in which the great Republic has a special 
mutation, “by substantially the same methods as interest that we must all benefit bv a thorough 
those applied to the stars by the astronomer or by knowledge of the history and the social condition of 
the chemist to inorganic matter ’’ The director is the United States, and that year by venr we arq all 
hopeful of success, and has already some results to becoming more painfully affected bv those abnorinnU- 
report, but we points out that “a decade is the ties of nutrition to which the strenuous life of her 
smallest convenient unit of time for measuring the citizens is supposed to give rise 

progress of the more important investigations now Little space remain* to notice another department 
under way ” The department of marine biology is of the work of the institution, viz the issue and 
under the direction of Dr \ G Mayer, who ha* distribution of publications So far, fifty -seven 
been provided with vessels, buildings, and docks and volumes have been published, and thirty-one are now 
with the aid of specialist guests is studying the fairna in the press During 1906 nineteen volumes appeared, 
of the Florida coast More novel in its aim is this' the expenditure on them being about 8500! Lists of 
department of desert botany, which has a domain the publications are sent to about 10,000 individuals 
and buildings in Arizona, and is directed bv Dr D T and institutions, but as the standard edition is 1000 
MocDougall It is devoted to research 00 the flora copies only, but one-tenth of the 10,000 can be ex- 

of arid regions, and the influence of altitude pected to respond This restriction to 1000 copies is 

rlimatc on vegetatioh The director is establishing the most un-American feature^ of the policy of the 
small plantations at various heights above sea-level, institution, and m the interests of the advancement 
And denuding areas here and there that he may stu8y of knowledge is to be regretted. No aoubt even an 
their re-oecupation by desert plants He is al$o endowment of 2000,000! gives a limited income 
making systematic observations on the shores of*#* ^ But if the scientific work which it produces is of 
accidentally formed lake 500 square miles in area in value, the publications describing the work should 
the Salton Basin, California The channel between be widely distributed And the president seems to 
the lake and the Colorado River, by the overflow of take a perverse view of the question when, in order 
which it was formed has now been closed* and to meet anticipated criticism, he says If the 
durtng the grgduil disappearance of the lake the bibliophile has found reason for dissatisfaction m the 
re-occupation by desert vegetation of the areas left distribution of the publications of the Institution he 
b^re by the recession of the water is to be studied may be disposed to be lenient with the latter on learn- 
The department of horticulture is on more ordinary ing that he is one of many thousands soliciting 
lines, plant, flower, am} fruit development forming favors ” 

its scheme of work The department of nutrition 1$ 1 s : nceib«i *u«ofth« Ywr Bock it it*m* to b»r*b<tnd*cM*J apon 
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AERODYNAMICAL experiments and 
OBSER l M'lONS IN RUSSIA 

HpHE results of an extensive series of experiments 
* * upon the resistance of various forms of bodies 
In a current of air, as well as the particulars relating 
to various balloon ascents and observations upon the 





Fig* 1 — JTi« ASrod /iiwic Institute at Koutchino 


and subsequently the vtloutv for each experiment 
was obtained from the number of revolutions of the 

fan 

The weak point of this method is that the body 
yyhich is being experimented upon in the tube pre- 
sents an obstacle to the free motion of the air, and 
therefore reduces the velocity, and furthermore, the 
walls of the tube exert an un- 
known influence upon the result 
excepting for quite small bodies 
placed near the centre With a 
simil ir arrangement at the 
Nation (I Physical Liboratory, 
Mr Stanton found that work- 
ing with a tube of 2 feet 
diametc r ho could not experi- 
ment upon 1 prt ssure plate of 
more than 2 inches diameter 
vs llhout finding th it his results 
were vitnttd by the influence of 
tin w ills of the tube 

It is impossible in a brit f 
notice to give m account of all 
the ( \penments , pc rhaps the 
nu>*»t import mt are those show- 
ing the inert ased lifting power 
which 1 st rt w possesses when a 
< urruit of air is made to blow 
at right anglts to its axis 
1 bus th< lifting power with a 
hori/oUil current of 20 fet t per 
st cond was found to be more 


height of clouds, are given in two public itions 
recently received from the lnstitut aerodv n lmujut 
de Koutchmo J The institute (big 1) was founded 
for the purpose of studying nr resistance and for 
the scientific exploration of different layers of the 
atmosphere Besides the director and honor m 
members of the staff, there are 
in ill twenty-one men employed, 
of whom six are labourers 

The buildings and equipments 
cost 100,000 roubles There rs a 
dwelling house for the staff, a 
hnll, r 00 feet by 43 feet by 
28 feet, for experimental work 
and suitable w orkshops and 
tools ' 

The experiments upon air re- 
sistance were made in a long 
cylindrical tube 48 feet long and 
4 feet diameter, shown in big 2 
(a piece of the tube is temporarily 
removed to show the position of 
a small screw inside) The air 
current in this tube is produced 
by an electric fan , the pou er 
coming m the first place from a 
thirty horse-power steam engine 
It was found at first that the air 
current in the tube was not 
uniform, and was not even sym- 
metrical about the axis of the 
tube, since greater proximity to 
the floor and one wall of the 
building produced a disturbing 
effect This difficulty was over- 
come by inserting the end of the 
tube into a large cylinder 7 feet diameter and 
J2 feet long The velocity of the air in the tube 
Was carefully measured for various speeds of the fan, 

l Inktirut adrodyun I jue da koutchino (Pc Petersburg 1905-) Bulletin 
da I lnstitut a6rocf«p»rokiu« da Koutcbino, Fascicule I (St retersLurg 
GoUcW aid Wiliborg, 1903 ) 
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than twice as great us with still air, although the 
driving power icquired was not mere isetl 

Det ills of the me chads nid results of four asrents 
of unmanned balloons are given, and it is noteworthy 
that in a country like Russia tin instruments should 
be so often recover* d 


Ihe observations on clouds depend on the use of an 
electric search-light, and the observation, by a theo- 
dolite in the neighbourhood, of the position of the 
patch of lighted cloud Unfortunately, the method 
can only be pursued at night, when the type of cloud 
is not very easy to determine 



Fig a —Tuba for Experiment* on Air Kutttance at the Aerodynamic Inamute k michino 
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1'he whole account will well repay a careful perusal, 
and anyone engaged on the design of a flyjng 
machine will find much useful information in the 
result* of the various experiments on bodies rotating 
in it current of air 

THE MEXICAN EARTHQUAKE 

A NOTHER great earthquake has been added to 
the senes which has marked the recent increase 
in seismic and volcanic, activity along the Pacific 
coast of America At 11 30 p m on Sundaj, April 14, 
or about 6am of April 15 by Greenwich time, the 
greater part of Mexico was visited by a destructive 
earthquake As usuM, the first accounts were not 

only exaggerated, but gave an erroneous impression 
of the distribution of damage, Mexico city, which way 
represent* d is almost destroyed proved bv later 
accounts to have been comparative 1\ little damaged, 
while the towns of Chilpancingo and Chilapu, as well 
as some others not to be found in ordinary atlases, 
suffered great destruction The sea-coast towns from 
Snhna Cru7 to Acapulco suffered severely, and a 
portion of the latter is said to have been submerged 
The shock is reported as severe at San Luis Potori 
and Juan Batista though no damage was done at 
either place, these two cities are about 530 miles 
apart ind about 350 miles from the region of greatest 
damage, so we may estim ite the ared over w^hich the* 
shock was sensible as extending to somewhere about 
500 miles from the cenlr* of the disturbance 

The earliest reports stated that railway communi- 
cation between Mexico ci t\ and Vera Cruz was sus- 
pended owing to the sinking of the permanent wav, 
but this news, which has not been corroborated in 
later telegrams, is the onlv suggestion that the focus 
of the earthquake may have extended to any distance 
from the west coast Everything else points to the 
conclusion that it origin Ucd close to the shon -line 
of the Pacific, and was partly, if not wholly, sub- 
marine Sea-quakes m common in this region , 
sometimes thev are felt bv ships at sea though^ 
unnoticed cm shore, and in it least one mstmee seem 
to h ive caused the loss of a ship 1 he story is a 
remarkable one On October 3, iqt xi, the German 
barque Frey a cleared from Manzanillo for Panta 
Arenas , nothing more has been heard of the captain 
or <rew, but th* ship was found twent> davs later, 
partially dismasted and lying on its side There was* 1 
nothing to explain the condition of the ship, but a 
wall calendar in the captain’s cabin showed that the 
catastrophe must have overtaken it on October 4 
not long after leaving port, as was also indicated bv 
the anchor being found still hanging free at the bow 
Weather reports show that only light winds were 
experienced in this region from October 3 to October 
5 , but on the other hand, severe earthquakes were 
felt at Acapulco and Chilpanzingo on October 4 
and 5 one of which probably caused the damage to 
the Freva which led to its abandonment 
Prominence has been given in the daily papers to 
earthquakes in Spain and Italy, which occurred 
shortly after the Mexican oner but they were of an 
order the occurrence of wduch is too frequent to 
justify any direct connection between them and the 
grrater one It nun be different as regard* the other, 
two large earthauakes, which were registered at 
q jo p 4 m on April i£, and at oh 11 a in on April 
iq ♦ no news of these shocks has vet reached us, thev~ 
must have been earthquakes of the first order of 
importance but £re only known from distant records 
which are interAtt^ed as showing that they originated + 
it about 90 0 from western Europe This is about 
the distance of Mexico, but it is rare for after- 
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shocks to be of as great magnitude Oft 4 ^* 

other hand* it is not uncommon for earthquakes- 
take place in groups, usually originating At hesRfljj^ 
opposite points in the globe We may cortyeftuently* 
in the absence of news of a great earthquake *fjt 
America or Japan, look for the origin these two 
earthquakes in the North Pacific Ocdftf on the eastern 
part of the Malay Peninsula, + 


TUBERCULOSIS RESEARCH Aim 
VIVISECTION 

T HE investigations conducted by the Royal Com- 
mission on Tuberculosis* contained second 
interim report recently issued, 1 would ttayA been 
impossible without the use of experiments on 
and the appearance of this report is most opportune, 
for, almost simultaneously, the Royal Camndfcsioa 
on Vivisection has published the first volume- o£ the 
minutes of evidence taken before it 
As regards the investigations on tubcrculosfs, thirty 
different viruses isolated from cases of tuberculosis 
occurring spontaneously in bovine* have been studied, 
and the results of introducing them into a number 
of different animate by feeding and by inoculation 
are recorded In calves, inoculation usually results 
in generalised progressive tuberculosis, but the effect 
is somewhat dependent on the dose, ie the number 
,of bacilli, administered Feeding, on the other hand, 
usuallv produces lesions limited to the neighbourhood 
of the digestive tract, which generally rc rogresS and 
become calcareous The bovine bacillus, when intro- 
duced into rhesus monkeys or chimpanzees cither by 
inoculation or by feeding, induces rapid generalised 
tuberculosis, and considering the close relation that 
exists between the anthropoid apes and man, these 
^results are of the highest importance In pigs 

f enerahsed progressive tuberculosis is readily set up 
oth b) feeding with, and b\ the inoculation of, bovine 
bacilli Goats, dogs, and cats are relatively less 
susceptible, but more or less tuberculous infection 
can similarly be produced in them On this part of 
the investigation the commissioners remark that the 
baullus of bovine tuberculosis is not so constituted 
as to act on bovine tissues only, and the fact that 
it can readily infect the anthropoid apes, and, indeed, 
seems to produce this result more readily than in the 
bovine body itself, has an importance so obvious that 
it need not be dwelt on 

The viruses isolated from sixty cases of the disease 
in man have ateo been studied, and the results 
obtained show that they may be divided into two 
groups, subsequently referred to as group 3 and 
group n 1 he bacilli of group 1 were mostly 
obtained from cases of ^bdonunal tuberculosis occur- 
ring in children, and the results produced by jntro^ 
ducing them into animals are identical with those 
produced by the bovine bacillus The bacilli of 
group h , obtained from various forms of human 
tuberculosis, grow more luxuriantly in culture than 
those of group 1 , and inoculated into calves and 
rabbits do not produce the generalised and fatal 
disease caused by the bovine bacillus, but in rhesus 
monkeys and In the chimpanzee set upy general^ 
tuberculosis Certain human viruses, differing In 
certain respects from those of groups^ ,and jf , were 
also met with, and afe classed as gtwb Hi , but an 
opinion on their significance is reserves for a future 
j-eport 

~ The commissioners conclude that the tubercle 
bacillus in its nutritive and reproductive powers re- 

+ 1 Second Interim Report of the fttoyel Commiatibn eopolfitfd «o fottdr# 
Info t*« Retauon* of Hitmen end Aftbtr*} Tabervakwiftf Pert h. Report 

£ ert n , App*n|B^ Vol Iv , ** Compered v* Umologtca) nod Bodwrkr 
gicel Invettigetiong, * By Dr Arthur Knttwood 
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*efe$x1eft other simple organisms, and that the essential 
4Wwre?ioe between one strain and another depends on 
vftriatrofU In these factors, and they therefore classify 
rhe’ bacilli as dysgonie, those that grow with difficulty 
t <m artificial media, and as eugontc t those that grow 
readily on the same media 

The bearings of the results obtained are thus 
summarised 

M There can be no doubt that in a certain number 
of cages the tuberculosis occurring in the human 
subject, especially in children, is the direct result of 
the introduction into the human body of tht bacillus 
of bovine tuberculosis, and that in the majority of 
theae caaea the disease is introduced through cow's 
mHk Our rt suits dearly point to the necessity of 
measures more stringent than those at present 
enforced being taken to prevent the sale or the con- 
sumption of tuberculous milk * f The details of the 
various experiments are published in the appendix, 
Jn which I 3 r Eastwood gives a full description of the 
histology of the lesions in the various animals inocu- 
lated, and of the bacteriology of the bacilli isolated 
from them, together with the methods employed 
This appendix is a volume of 300 pages, illustrated 
with tables and charts, and must rank as a first-rate 
piece of work * Dr Eastwood concludes that there is 
an essential unity, not only in the nature of the 
morbid processes induced by human and bovine 
tubercle baulk, but also in the bat teriologic il 
characters of the tubercle bacilli which cause these 
processes 

As regards the minutes of evidence taken before the 
Vivisection Commission, 1 the witnesses so far called 
include Mr W P Byrne C B , who discussed the 
piocedure of the Home Office 111 the granting of 
licences and in the administration Of the present Act , 
Mr G D Thane Sir J Russell, and Sir W Thornley 
Stoker, the official inspectors under the Act, Mrs k 
Cook and Dr Snow, representing anti-vivisection 
associations, Mr Stockman, chief veterinary officer 
of the Board of Agriculture, and Prof Starling 

As already suggested, the work of the Royal Com- 
mission on Tuberculosis, reviewed above, affords one 
of the most striking examples of the necessity for, 
and of the value of, experiments on animals, and the 
evidence so far given before the Vivisection Com- 
mission has brought out the fact of the scrupulous 
observance of the conditions of their licences by the 
various holders of the same, of the complete absence 
of that cruelty and callousness for which the experi- 
menters have been assailed bv those who advocate the 
abolition of vivisection, and of the absotute necessity 
for the experimental method in the medical and bio- 
logical sciences if these are to advance The in- 
spectors seem agreed that there is no need for more 
Inspection in order to check abuses Surprise visits 
can be, and arc paid at anv time, and what each 
worker is doing is known to the Home Office 


NOTES 

Ths absence of official representatives of the British 
Goverriment at the celebrations connected with the open 
ing of the Carnegie Institute at Pittsburg formed the sub 
ject <1/ questions asked in both Houses of Parliament on 
Monday The Iftphes were to the effect that our 
Ambassador to the United States wus prevented bv other 
engagements from attending the celebrations , and Lord 
JFitWnatJtice added — “ I am exceedingly glad of the 
opportunity publicly to state how much His Majesty *s 
Government, end our Ambassador at Washington, appre- 

1 XsjraJ Comm Mion on Vivisection Appendix to Fir*t Report of the 
Commtutofiere, Minute* of Evidence, October to December, 1906, 
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ciate the importance of that occasiqn tf In Hit explanation 
to the House of Commons Mr Runciman said — Neither 
the German, Austro-Hungarian, French, nor Russian 
Fmbassies were represented at Pittsburg It it understood 
that the Universities of Oxford and Cambridge were re- 
presented at the celebrations at Pittsburg, and on such an 
occasion the presence of members of the greatest educa- 
tional institutions of the country would appear to be the 
form of representation most suitable and convenient 0 The 
explanations do not appear to us to be entirely satis- 
factory That representatives of British universities were 
present at Pittsburg is not a circumstance for which the 
Government tan claim any credit If these guAts of Mr 
Carnegie had been asked to represent the Government on 
the occasion the case would ha\e been different, but no 
official notice was taken of them or of the event When 
every allowance has been made, the fact remains that the 
German Emperor took advantage of an opportunity to 
show his interest in the advancement of knowledge, and 
that the British Government failed to do so 

A MtuALUON in memory of the late Pierre Cune, by 
M Vernier has been placed on the wall of his laboratory 
at the He ole mumcipale tie Physique et de Chemie, Pans 

On Mav 6, 8 and 10, Prof \Y Wright will deliver 
three Hunterian lectures of the Roval College of burgeons 
on ‘ The Prehistoric and Tarlv Histone Inhabitants of 
England " 

Dr G O Smith has been appoint ed director of the 
U S Geological Survey Jo fill the vacancy caused by the 
(lection of Dr C D Walcott to the seen unship qf the 
Smithsonian Institution 

On Siturday next, May 4, Prof W C McIntosh will 
begin a course of two lectures at the Royal Institution on 
“ Scientific Work in the Sea Fisheries ” The Friday 
evening discourse on Mnv 3 will be delivered bv Svr 
] ones Crichton Browm on “ Dextcritv md tht Bend 
Sinister * anti on Mav 10 In Signor t 0111* Giacomo Boni 
on “ Recent Fxtavations on the I ormn Romanum, and 
the Forum Ulpium 99 

Tiik death is announced, on Saturday April 13, of 
Mr C I Gncsbach C 1 1 formerly director of the 

Geological Survey of India Born in Vienna on December 
11, 1847, he wus educated in the university of that city 
Afterwards coming to 1 ngland, lie was appointed to the 
Gtologual Survey of India in 1X7S made dinctor of it 
in 1804, and retired from the post m 1903 His most 
important geological work was done beyond the frontiers 
of British India, and especially in Afghanistan which he 
\1s1ted first with the Canadian Held force in the Afghan 
war, again with the \fghan Boundary Commission in 

1X84-6 and for a third time as idviser to the Amir in 

1888--9 His descriptions arc still the only available 

sources of information regarding the geology of much of 
the country seen by him on these occasions The popular 
idea that a desire to avoid military service is the reason 
whv foreigners settle in this country, was not borne out 
bv Mr Gnesbach who joined the British Arim shortly 
ifter his arrival in England, saw active' service in 
Candahar, was mentioned in despatches earned war 
inedds and Hasps, and was made a C I E for his services 
with the Afghan Boundary Commission 

We regret to learn of the death on Saturduv last, of 
Mr George h Davis, the founder and editor of the 
Chemical Trade Journal Mr Davis was one of the 
original fellows, and subsequently a member of council, of 
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the Institute of Chcmistr), a fillow of the Chpmlcal 
Society, and hr took a prominent part in the inauguration 
of the Sot ict) of Chemical Industry, filling in succession 
the offices of honorary secretar\ member of council, chair- 
man of fht Manchester section, and vice president Mr 
Davis contributed iargily to chemical, technological, and 
microscopical literature Ills “ Handbook of Chemical 
Fnginoerfng " was, published in 1901, and his other 
collected works include “ Sizing and Mildew in Cotton 
Coods ** (wrlttrn in conjunction with Dr Drc\fus and 
Mr Philip HoMandj ‘ i he River Irwell and its Tribu- 
taries *' (of winch he w is co-author with his brother, Mr 
Alfred R? Divn), and numerous other miscellam ous 
pamphlets, lectuies, Ac From its commencement tn 1887 
ho acted as editor in-chief of the Chi mi cal 1 rade Journal 
Mr Davis w is in his hftv-seventh vear 

Apttr a sojourn of neurl\ a quarter of a centurv In 
Hiazil, Dr k Dotldi has felt it necess irv to rpsign the 
directorship of the museum which now bears his own name 
at Par4 lie Is succeeded b\ his colleague, Dr J *Hubf r, 
who has hitherto had ch irgc of the botanic il section 
ITir State Do\ernim nt of P ira has issued an appreciative 
notice of Dr tiocldi’s services in connection with the 
museum 

We luvo retcivvl a copy of the Photographic Monthly for 
April, which torn 11ns reproductions of Mr J P Millar’s 
photographs of young cutlcoos in the act of tjt cling tin ir 
fellow-occup ints of nests Most, if not all, of these 
pictun s have already appeared in a little work bv Mr 
V\ P* Wisiull which his bi en noticed in our columns 

TUB aphides of the genus Cherrms infesting comf^rp 
in Colorado form the subject of the first article tn the 
ProceMlings of the Philadelphia Acudeim for th< current 
year Severul species occur which have life histories of 
the same general tvpe as that of the Furopenn Chirmes 
aim fi$, both Inborn Uing and migratory fem lies being 
produced N< w and other orthopterous insects from 
Arizona are described b\ Mr JAG Ri hn in the second 
article 

Iwo important articles are contained in the issues of 
Itialogisilus Centrathlatt for March 15 and April i, the 
one by Dr Max Wolff, on the spinal cord of the lanulet, 
and the othi r bv Mr A Mordwilko, on the biological 
rcl itionship existing between ants and pi mt lice In the 
former attention is specially directed to the morphology 
and genesis of the cord, certain verv remarkable con- 
clusions being reached with regard to the origin of 1(8 
central canal The nature of 44 s>mphilism " and its rela- 
tion to parasitism is discussed in the latter 

Amom the contents of vol \li , part 111 , of the Journal 
of Anatomy and Physiology , special reference niav be m Vde 
to qn article bv Messrs \ Keith and M Hack on the 
form and nature of the muscular connections between f he 
primary du isions of the vertebrate heart One of the 
most important conclusions relates to the existence in 
mammalian hearts of a remnant of primitive fibres at the 
sino-auncular junction These fibres, which are intimately 
connected with the vagus and sympathetic nerves, have 
a special arterial supptv and it is in them that th^ 
dominating rhythm of the heart is believed normally to 
ayse Considerable interest also attaches to the destnp- 
tion, by Mr <X A Hill, of a female skeleton, apparently 
referable to the Bronze age, from a cave in 1 iltondale, 
Yoj kshire 
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In discussing polygamy and other mating habit* among 
birds jn the March number of the American Naturalist* 
Dr R W Shufeldt refer® to the Imperfection Of our 
knowledge on this subject in the case of many group*, 
eta ting for example, that he cannot find out whether 
kiwis and brush-turkevs are polygamous or monogamous* 
Although birds mav be polygamists, monogamists, or in 
uriam conditions given to practices simitar to polyandry, 
or even, possibly, to polyandry itself, we have no inform- 
ation with regard to the origin, causes, and, in most 
instances, the nieds of these divergent habits It Is, how- 
ever, more easy tn many cases to explain the radical 
changes which take place in these respects as the result 
of domestication It may be added that the author dis- 
believes m the existence of anv close relationship between 
kiwis and other struthious birds, or between the latter 
and finnmous “A kiwi (Apteryx), ” he writes, “Is no 
nearer an ostrich, and an ostrich to a tinamou, than a 
limpkin (\ranius) is to u busturd, and a bustard (Otis) to 
a quail (Colinus) ” 

In the April number of the Quaricrty Review* Prof 
J C I wart, of Fdmburgh, discusses recent opinions and 
theories relating to the origin of the modem horse After 
reviewing the earlv history of the horse-slem (throughout 
wlmh the name Protorohippus is misspelt Protcrohippus) 
the author states that he recognises throe equine types 
hh having existed in Turope about the close of the Glacial 
type, namely, the steppe, the forest, and the ptateau type 
Without entering into the consideration of all the 
characteristics of these it may be mentioned that, accord- 
ing to the evidence of skulls from a Roman fort at New- 
stead the forest tvpe is distinguished by the face being 
placed nearly in the plane of the basicranial axis, whereas 
In the steppe type (to which the Mongolian Przewalski’s 
horse is stated to conform, if, indeed, it be not th* 
exemplar) the former is sharply bent down at an angle 
to the latter According to the author, the skull of the 
celebrated thoroughbred 14 Stockwell '* conforms very 
{ losejv in this respect to the steppe type, and is altogether 
different from the plateau or Libyan type, although agn e- 
ing with the latter in the characters of the cervico-dorsal 
vertebra If such mixed features really exist in one and 
the same skeleton, there would seem little hope of an 
early settlement of the problem of the origin of the 
thoroughbred 

A memoir on “Varation and Correlation in Ceralo- 
phvllum,*’ bv Prof Raymond Pearl, with the assistance 
of MibS O M Pepper and Miss F J Hagle, has been 
published by thf Carnegie Institution of Washington The 
memoir deals, on somewhat novel lines, with the variation 
in the number of leaves to a whorl (and other characters), 
with especial ref* rence to the Jaws of growth It 1* shown 
that the mean number of leavi s to a whorl y is related to 
thf ordm \\ position of the whorl from the base of the 
brimh a bv a relation of the form y*A+B !og(# — C), 
the mean increasing** rapidly at first and then more 
slowly for a branch of a given order the constant A 
alone varies in populations from different environments, 
1 e the means vary but not the form 0/ the law by which 
the successive whorl* are differentiated In branches a>f 
successive orders the constant B tends to increase, the 
mean number of leaves to a whorl tending towards the 
final limit with greater rapidity m secondary as compared 
with orimary branches The variability of the whorls de- 
creases from the base of the branch onwards, successive 
whorls being produced 44 with ever-increasing constancy to 
Their tvpe, the ultimate limit towards which the process is 
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tending being absolute constancy," and an analogy is 
drawn between this law and the perfection of an action 
by repetition or practice The author believes that both 
laws are of considerable generality, and apply to other 

organisms 

Writing on the anti-opium drug in the Journal of lhe 
Federated Malay States Museums (December, 1906) Mr 
L Wray Identifies the plant as Combretum sundauttm, 
and describes the method of making an infusion from 
the roasted twigs and leaves This is mixed with a de- 
coction of burnt opium and it is possible that the latter 
supplies part of the curative effect In the same number 
Mr H C Robinson contributes a list of the birds found 
on the Aroa Islands, in the Straits of Malacca 

Reference is made to a new khnostat — the instrument 
used to count* tact the influence of gravity — designed by 
Dr P van Iiarreveld in Recufil des 7 ravaux botatuquts 
N Jetla ndai vol Hi 1 he author tested several instru 
ments by means of in lutoimiln chronogriph device from 
which he concluded that « periodic irregularity could 
always be detected I his is important, since the repcti 
lion of a very weak stimulus at regular mtir\ ils is 
cumulative and will in turn induce turv nur* The 
esscntid features of the author's khnostat an tint it is 
weight driven, the impulses being suitably moderated and 
regulation is effected by independent electromagnetic 
nuchmism 

T\ his report for the vear 1905 Mr J H Maiden the 
director of the botanic gardens and public domains 
Sydney, New South Wales, mnounces that the chmgts 
connected with the re grading of the botanic garden hive 
been completed after five v ears’ work Reference is madf 
to the work of a previous director, Mr Charles Moon 
who died during the >eu Among the Australian garden 
plants that attracted attention when flowering were 
Thyniahutn B1Hardu.n1 Euroschtnus falcatus , and 
Kinmdva procurnns the last being a now introduction 
of New South Wales origin 

An article b\ Mr R S rearson on the level of sub- 
soil waters with regard to forests is published in the 
Indian Fonster (February) Comparing the levels inside 
and outside forests, thev are dwavs higher outside, in 
an area of low rainfall the difference of levels is greater 
than where the ruinGll is more abundant, and the level 
is steadier inside than outside the forest These results 
are explained bv the facts that the trees intercept a portion 
of the rain water and make a heavier demand on thp 
water supply than agriculture! crops S,r Dietruh 

Brandis contributes a note on Masttxta euonytnotdc* , with 
tt figure of the stem section and Mr B O Coventry 
supplies photographs of the Changa Manga plantation in 
the Punjab, showing the cultivation of the shisham tree 
Dalbergia St\$oo 

It has been shown by Prof G klebs that remurkabb 
metamorphoses can be produced in plants by artificial 
methods of cultivation His latest contribution that was 
published In the Abhandlungin der naturforichinditi 
Gesfillschaft, Halle (vol xxv ), gives some account of the 
results that he obtained Four species of Sempervivum 
were selected for experiment, because abnormality of struc 
ture has rarely been recorded for the genus The method 
consisted In removing the terminal inflorescences from 
plants that had been stimulated by heavy manuring or 
exposure to strong sunlight, when lateral flowers or in 
florescences showing intense variation were developed 
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Irregularities in number and shape of tto! parts of the 
flower, changes from one part to another, and vegetative 
envelopments occurred, perhaps the most striking being the 
combination of stuminal and carpellary structures Ihese 
and expenments with I eromca chamaedrys and other 
plants lend the author to the opinion that new r&ces can 
arise as a result of changes in external conditions 

From a second memorandum on the American goose- 
berrv mildew (Sphaerothua ttwrs-uvai), just issued bv the 
Board of Agriculture and Fisheries, we learn that during 
tlie winter of 1900-7 the presence of the mildew in certain 
gardens in V\ onrstershire was dofimtelv confirmed and 
the cases investigated under the auspices of the YVorcester- 
shiri County ( ouncil Reports sent to the Board have 
shown that the extent and seriousness of th< disease are 
much greater than was it lirst supposed md in view of 
the increased dinger of infution which irises when the 
milch vv passes into its summer stage the Board advises 
all gooseberry growers to watth the plants closely during 
the summer months, especially thosi bushes which have 
been rccenilv bought in ordt r th it the disease mat be 
detected and dealt with it the e irhest possible moment 
Goosehi rrv grow* rs who have the least reason to suspect 
infection are advised to sprav their bushes with ft solution 
of liver of sulphur (potassium sulphide) from the time the 
leaves open until the fruit n set A solution of half un 
ounce to a g dlon end 1 half of wah r is recommend* d 
for the first sprav ing and the stiength should be in- 
1 reused to a solution of half an ounce to one gallon of 
vtfittr at th* second sprav ing Del ids as to the examin- 
ation and treatment of pi ints in order to prevent the 
spiead of the disease \r< given in the Boird’s new 

circular, which cin be obtained post f re* on application 

*1 he Bulletin of the Manila Weather Bun au for August 
190b eontnns a reproduction of what is probably the only 
complete seismogram of the V dparaiso earthquake in 
existence lhe distance, from the centres of the North 
P uific and f hilian earthquakes of August 17 was such 
that the disturbance due to the former had pnctuallv died 
out before the arriv d of the latter the first preliminary 
tremors commenced at ih 13m Gre^vvich time and 

lasted until ubout ih atm I he instrument being a 
Vicentim mu rose ismograph with 1 vertical p* ndulum of 
t *; metres length, the third plusc w ives which give the 
giealest amplitude with a slow-period honzont d pendulum, 
me of stii ill size, md it is largclv du* to 1 his that the 
eat her ph ists of lhe reiurd of the \ dparaiso shock an so 
little complicated b\ the end jiornon of the preceding 
one 

The Geological Survey of YYestirn Australu has issued 
another report (Bulletin No 24) of the special series deal- 
ing with diffcnnt miner il fields of thp State The report, 

which covers sevcntv-nme pug*s and the accompanying 
thirteen maps md twenty -six plates, represent the r* suits 
of the work of Mr C G Gibson in the L iverton, Burt 
ville md Frlistoun mriferous belt Mt Margin t Gold- 
field fn Bulletin No 25 Dr R Logan Jai k discusses 
the prospects of obi lining artesian wat* r in the Kimberley 
district, \\ * stern Australia He passes in revu vv nine 
distinct areas in which h* anticipates more or kss succpss 
in the search for artesian water 

The richness and complexity of its deposits have given 
to mining in the Cobalt district of C inada spend interest 
and much valuable information regarding ibis new silver- 
mining district Is contained in an admirably illustrated 
article by Mr J F Hardman in the Engineering Magazine 
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(vol xxxiii , No 1) The first discovery of silver was 
made in the district in July, 1903, and the progress made 
sime that date is described in detail The characteristic 
rocks of the region are conglomerates of Lower Huroman 
age, through which, and sometimes through the under- 
Wing diabase, pass calciferoua vein* carrying metallic 
silv<r and sulphides or arsenides of silver with smaltite 
and nlccolite, the arsenides of cobalt and nickel The 
veins occur along the main lines of fracture bv which the 
conglomerate has been shattered As to the permanency 
of the deposits \eiv different opinions have been ex- 
pi cased, but with increasing experience the trend of 
opinion is towards a long life for the district 

In addition to the usual record of measurements taken j 
during the vear mob at Fpsom College, the report of the j 
college Natural History Society for last vear gives the 
average height, weight, and chest girth of all boys who 
ha\e been measured in the ten •years 1807-1006, and a 
chart showing average grades of development for the sami 
period On the whole the average Epsom College bo\ 
would appear to I>g rather superior in physique than 
inferior to the nverag* publu -school boy Ono marked 
exception is evident in the curves for the ages 17 yr 10 mo 
to iS vr 4 mo though it must be stated that the number 

of observations on which the curves are based is, for 

these months much sm iller than the rest Bovs at Epsom 
College between these ages however during the 1 u»t un 
venrs appear to have been on ft lower physical gr idr* than 

at other ages The othi r contents of the society s report 

show that excellent field work continues to be done by the 
members, among whom geolog), botany and meburo’ogy 
appear to be equally popular 

Thf subject of the pfrception of relief was discussed 
m letters to Nature of January 3 and 31 last (vot lxvv 
pp 224 and 321), and the same question is raised in a 
eomnvunication received from Mr R T A Inms of the 
Trnnsvnat Meteorological Department Mr Innes de- 
scribes a method of seeing stereoscopic pictures* in relief 
without the use of a fit* reosrope explained to turn by 
Colonel Cr Morris If while steadily viewing a 

distant object an index finger be held before the^eyes, two 
images of it are seen if now the other index finger be 
held before the eyes also, four images will be seen By 
a httle adiuxtment of the distance of the fingers from the 
eve the two central rniagts can he superposed The 
Substitution of a stereoscopic picture leads to similar 
results, and the superposed images give the idea of relief 

Mr F A Lindfmann and Mr C I Lindemann writing 
from Darmstadt, describe a new glass which is transparfnt 
to ravs of very short wave-length They have found tint 
lithium btboneum, Li 3 B 4 0 ; (ordinary borax In which the 
■odium is replaced by lithium), when fused produces a 
clear glass which shows no appreciable absorption in the 
ultra-violet spectrum above 2000 A The aluminium 
line 1856 is distinctly visible, though somewhat weakened 
if the glass b< too thick In order to determine the 
absorption below this a vacuum spectrograph would 
naturally be required, as the air absorbs any lines shorter 
than 1856 The refractive index for the D-line u«i ^389 
the dispersion A between e and F, A = 000847, and 

j/A«63 7 As might be expected, owing to the 
large percentage (82 5) 0/ boracic acid, the dispersion 
toward the red side of the spectrum is fairly large, whereas 
that towafcf the violet side is very small The glass is 
extremely transparent to Ronfgen rays, which it lets 
through, roughly, ten time* as welt as ordinary glass 
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The specific gravity it 31, the hordnefif* 6 . Th£ gtat 
cun be cut and polished without difficulty. The cpbicat 
expansion coefficient (calculated front the constant* of * 
V\ inkelmann and Schott) is 118 to*- f , about half that of' 
ordinary glass It has been found that, as a general rule, 
the transparency for ravs of short wave-length increase* 
in analogous salts as the atomic weight of the metal 
decreases, but sufficient experimental data have not yet 
been obtained to warrant the publication of a definite 
formula 

A new high-tension condenser on the Mosclcki prindplf 
is likely to prove a useful commercial apparatus if, after 
testing in practical work, it fulfils the advantages claimed 
for it in a very complete and interesting pamphlet Which 
wt have received from Messrs I sent Hal and Co , who are 
agents for the makers A condenser made on this prin- 
ciple is now on view ? in ^ondon, and the construction is 
very neat and convenient, any number of condenser 
elements being grouped together in a battery very easily 
according to the voltage required The chief advantage* 
claimed over other condensers are the (r) strengthening 
of the dielectric to minimise the chances of rupture, 

(2) perfect contact betwei n dielectric and armature plates, 

(3) prevention of local heating bv means of a cooling 
chimber, (4) no orgapir substances used These con- 
densers have been used successfully for the protection of 
live wires against atmosphenc discharges, wireless tele- 
graphy , suppression of Jag in alternating currents and 
in X-ray work, and the construction of the condenser 
certainly rendera it much less liable to breakdowns, which 
in pi actual work prove very serious The opening in 
wirohss teb graph y work alone for 4 condenser which can 
be depended upon is very great, and the new condenser 
will no doubfr be given a thorough trial in many way* h* 
a practical commercial condenser has long been demanded 

A second communication on anode rays is published by 
Messrs Gchrcke and Renhenheim in No 4 of the I erhandl 
un^cn of the German Phvslcal Soctetv (compare Nah. t rf, 
this vol p 173) An arrangement of apparatus is de 
scribed bv means of which the phenomena produced are 
made verv striking bv using high potentials obtained with 
anodes permitting of more continuous working in a high 
vacuum A brilliant fluorescence Is observed on per- 
mitting the l * ravs * f from the anode to impinge on a mica 
screen or on the glass walls of the vacuum tube The 
colour of the fluorescence is the same as that o S the 
t mission spectrum of the metal present in the salt used 
at the anode, thus with lithium carbonate the light is 
reddish in colour, and in the spectroscope showts the red 
and orange lines of lithium The admixture of another 
substance, such as graphite or tme dust, with the salt 
used as mode facilitates the formation and improves the 
diameter of the rays It is noteworthy that the anode 
ravs cannot be produced from a cold anode, and that 
usually some interval elapses, during which heating 
occurs, after the current has been switched on before they 
make their appearance The volatilisation of the salt 
ma) therefore play on important part in their production 

Since “ synthetic *' indigo was. put upon the market in 
1897, some uncertainty has existed regarding its tinctorial 
value as compared with the natural dyestuff The 
maker* of synthetic indigo have maintained that the only 
significant constituent of natural indigo is indlgotin, 
identical with the synthetic substance, and that the Other 
components present in the natural dye are either inert or 
harmful Impurities On the other hand, certain practical 
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djret** have hrid that the natural dye gives a certain rich- 
net* x>f thade, or 41 bloom, ” which \s invariably absent 
frotrt goods dyed with synthetic indigo The results of a 
practical d^e test of the two materials, made with the 
object of throwing light on this disputed question, are 
described by Mr Cyril Bergtheil in a report to the Bihar 
Planters* Association The conditions were such as to be 
strictly comparable for the two materials as regards con- 
centration of , dye bath, temperature, and fabric dyed 
The results obtained, working on the large scale under 
practical conditions and with dye baths of the same 
strength, were such as to uphold the objection of the 
dyer* already referred to against the synthetic dye 
Natural indigo not only gave a richer shade with the 
characteristic ** bloom, ” but also actually a darker shade 
Th* difference between the natural and synthetic material, 
which is hardly apparent In dyeing trials made on the 
smalt scale, appears to become of considerable importance 
under conditions such as exist in actual practice 

The third fasciculus of the first volume of Prof O D 
Chwolson's “ Tralt6 de Physique,” which is being trans- 
lated from the Russian and German editions* into Trench 
by M T Davaux and supplied with notes on theoretical 
physics by MM E and F Cosserat, has been received 
from M A Hermann, of Paris, who is publishing the 
work Iwo previous parts of this excellent treatise were 
reviewed at length in our issue for February 15, iqoO 

(vol Ixxm p 36a) and it is unnecessary on this occasion 
to say more than that the present part dpals with th< 
liquid and solid states of bodies and maintains the same 
high standard which characterised the previous issues 

iHE Chemical Publishing Co, of Easton, Pa, has just 
published Inorganic Chemistry for Schools and 

Colleges,” bv Mr J L H owe Ihe book is an enlarged 

and revised edition of ” Inorganic Chemistry according to 
the Periodic law,” by Prof F P Venable and Mr 
Howe The number of experiments has been increased 
und prominenLe has been given to the applications of 
chemistiv The book is published In this country by 

Messrs Williams and Norgate 

In the new issue of section 1 of the catalogue of Mr 
Charles Baker, 6f High Holborn London rmcroscopist $ 
will And detailed information of a great variety of micro- 
scopes and accessory apparatus 

A sixth edition of ” The Essentials of Chemical 
Physiology ” by Prof \V D Halliburton, F R , has 
been published by Messrs Longmans, Green and Co The 
book has been subjected to a thorough revision, and manv 
ports have been re-wrltten in order to incorporate recent 
advances in the knowledge of the proteins and of the way 
they are utilised in the bodv, together with the results of 
other researches 

The authorised English translation of Dr Ludwig 
JfoBt’* “ Lectures on Plant Physiology, ” done bv Prof 
R J Harvey Gibson, of Liverpool, will be issued verv 
shortly by the Clarendon Press The Press also announces 
the second volume of Dr Paul Knuth s ” Handbook of 
Flower Pollination,” translated by Prof J R Ainsworth 
Davis, of Aberystwyth, containing an account of all known 
Observation^ upon the pollination of the flowers of plants 
of arctic and temperate zones 

A THiftD edition of the late Mr Herbert E Wright’s 
41 Handy Book for Brpwers ” has been published by 
Messrs Crosby Lockwood and Son The first edition, 
whkh appeared In 1893, was reviewed in Nature for 
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November 34, 189a (vol xlvli , p 75) In A* present 
issue, not Only ha* the size of the vohim^been Increased 
by more than fifty pages, but very many paragraph* hw* 
been re-cast tnd fresh matter Inserted The work of 
Buchner and others on zymase has been dealt with, and 
a synoptic table of enzymes has been include^ 

A new edition of * The Imperial Gazetteer of India 
is announced bv the Oxford University Pre** ThU may 
be considered os a new work rather than a new edition, 
and it will consist of twenty-six volume*, including a 
companion atlas Apart from the historical volume and 
a few other chapters of the Indian Fmpire, the whole of 
this work bus been written by officials in India under 
orders of the Indian Government, and every page has 
been submitted to the criticism of the several administra- 
tions or departments concerned 


OUR ASTRONOMICAL COLUMN 
Comet 1007b (Mmlish) — T he following elements and 
ephemms for comet 1907b have been computed by Messrs 
L mison and Frederick from places observed on April 15, 
ib, and 17 — 

Elements 


T= 1907 March 27 56 (GMT) 
= 3 ^ 47 '! 


3 * 8 “ 47 ' } 

189 r\ 
110 s 12 ) 


ft =3 it 

13=I10 W 

log 7 = 0 924 
Ephemerts iih 


1907*0 


*w 

April 23 
„ 26 

.. TO 


Greenwich Af T 

a 

h m 

7 46 

8 4 

8 17 


+ 35 36 
+ 40 5* 


1 hi brightness is decreasing rapidlv from 059 on 
April 18 to o it on April 30, th< unit of brightness being 
that when the comet w is hrst discovered (mag n-o) 
Ihe comet is now circumpolar and is trivelJing through 
the constell ition of the Lynx in a north easterly direc- 
tion, towards Ursa Major (Kiel Circular, No 96) 

A New Variable or Nova T56 1006 — In the 4 ff 1 della 
ftealc \ccademta (hi I men vol xvi (fifth series) p 341 
(March 3) Prof h Millosivith records the observation* 
of a faint star whuh is nrtainly an interesting variable 
and mav prove to be a fading Nova On November 6, 
1906, the star m question ms first noticed as a yellow 
object of magnitude S 4 its position being 

icyoft o a=ih 23m 5659s, 8— 4--,o° 22' 12*1 
Subsequent observations showed that tin star was fading, 
the dein iso in brightness being roughly proportional to 
the time and amounting to about o 3 magnitude in ten 
days Bv bibruary 26 1907 the magnitude had decreased 
to 12 3 the colour, in the interval, having passed through 

Hurowvf* stages from vllow to red to quite a ruby- 

red, whuh was still notable on February 19, *hen the 
magnitude was but 12 o 

Ihf \i bedoes ot the SmtRioR Planets — A novel 
nif thed of calcul Uing the albedors of the superior planel* 
)s sugg< sted by Mr J E Gore in No 382 of (htf Observ- 
atory (p 17a April) The mas* of the brighter com- 
ponent of a ( entauri is equal to that of the sun, and 

their spectra arc similar , thus the star may be con- 
sidf red as a duplicate of the sun, and Mr Gore propose* 
to estimate the albedoes of the superior planets by com- 
paring th« ir photometric magnitudes whin in opposition 
with that of a Centaurl 

in a pievious paper Mr Gore has shown that taking 
the parallax of the star to be o* 75, and assuming the 
diameter of its brighter component to be the same as that 
of the sun, thi apparent brightness ol our central luminary 
1* 75*333 000 times that of the brighter < omponent of 

a Lerttauri 

Connecting this with the amount of sunlight inter 
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crpted bv the planet, the planet 1 * mean distance and its 
photometric 111 ignitude at opposition Mr Gore evolved a 
formula which gave the following values for the albedocs 
of the several planets — Mars, 02072, Jupiter, 0505, 
Saturn, 06744, Uranus, obi, and Neptune, 06276 

The Second Globular Cluster in Herci les, 
Messifr 92' — No 3, vol vni , of the AstrononusUa 
lakUngihcr oefi Vndersokmngar A Stockholm s Observ- 
a for mm is devoted to a discussion, bv Dr Karl BohJin, 
of the measures of a plate showing the duster Messier 92, 
taken at Stockholm on April 29, 1898 The conditions 

of measurement and The corrections applied are discussed 
111 full the actual measures being tabulated Tht number 
of st irs considered is three hundred and fort} eight and 
of each of these the position and magnitude for 18980 
ire given In a third table the resulting places are com 
pared for twentv-nine stars, with those obtained from 
measures made at Ups da in 1873, and the apptm at 
proper motions deduced A diagram given at the end Of 1 
the volume shows these proper motions graphuallv the 
greatest differences (Sto< kholm l ps da) being Act — -f 6" 6 
and A8=— 4*6 whilst the ni< an v tines art -ft' 5 ind 
— i*7 respectively 

Hvilm ’s Comet — knowledge and Scientific Ntu>s for 
Mirth (No 3, vol i\ , p 57) contains an interesting 
it tide bv Mr T VV Henkel on H alley’s comet Mr 
Henkel discusM s (umitirv phenomen 1 and mechanics m 
genei a! showing t hi ir ippluation in the obsrrved appem- 
ances of Halley s famous object in particular The 
ippantions ire tarried back is fir is 1066, although the 
identity of the object roprestntid on the Baveu\ tapestry 
with that known is HallrvN eormt vannot vet be re- 
garded is beyond doubt, probably the investig ilion now 
being (orried out bv Mr Crommehn mav settle this ques 
tion Many other interesting points, such as the pec- 
turbutivc action of Jupiter the existence of an inter- 
planetary resisting medium and the various features 
presented Hallev’s conut at preyious ippirittons ore 
deult with m a very simple manner in Mr Henkel s 
paper 

Eciipsfs of Jupiter s Satmtitfs 1878-1901 — The 
r* suits of the photometric observations of the eclipses 
Jupiter's satellites earned out at the Harv ird College 
Observatory between Jum ay 1878, and the end of 1903 
ml published by Prof h t Pickering in part i vol 
In of tht Annals of the Astronomical Observatory of 
Harvard College The present publu ation contains simply 
the observational records m detail, with notes on the 
same, and a catalogue of the eclipses which wire observed 
The discussion of the entire material bv Prof R \ 
Sampson of Durham University, will appear in part li 
of the same volume 


RAINFALL IN GFRMAN SOL TIL WEST 
AFRICA 1 

TN spite of native risings and r» calcitrant Parliaments 
our German cousins manage to carrj on meteorological 
observations in their African possessions and some results 
of thor work which are of great importance in connection 
with the gi neral mrUorologv of South Africa have just 
been issued as a supplement to the official “ Deutsches 
Kolonialblntt ” Tn the first section of this publication Dr 
Ottweiler has collected and re-prmted all trustworthy 
rainfall records — both official and unofficial — from German 
South West Africa and, fpjr* the sake of compli teness and 
comparison, he has idded returns from a number of stations 
in the adjoining British and Portuguese territories hor 
this alone, meteorologists will be grateful to him A 
supplementary table giving the positions and heights of 
the stations, and in most cases a brief description of the 
orographical features of the country surrounding them, will 
also be welcome 

As Is to be expected in so 44 young M a country, the 
materia! collected is far from homogeneous, and, more- 

1 WtfMnMiaAtich# Bcih«ffc lum deuitchen kolmialbl t»e »o TWtt* 
1 Peft Mhjfftmigtn *11* den dcutM-hen c chui/»tbl*to-> Di« Nied r 
rchlags veThiuffctoi *on D«ut»ch SudweMafnlc* By Dr F vod Dnnckel 
man Pp. 84,/ (Berlin S Mlitler und Schr, 1997 ) 
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over, most of the station* are t>l very recent date "the 
author thus had before him the task of 41 weighting M w* 
means deduced from the observation* to render them 
approximately comparable among themselves before pro- 
ceeding to discuss results The process 1 $ not entirely 
satisfactory, but unless we ore to refrain from dtawing 
conclusions until a homogeneous body of statistics Is avail- 
able, some manipulation of the figures Is necessary 

The results, which are illustrated in a number of 
admirable plates, are of exceptional Interest, though they 
will be disappointing to those concerned with the economic 
development of the countrj lhe coastal districts may be 
described as practually ramies*, which Is remarkable, as 
the prevailing winds are southerly or south-westerly 
throughout the year, and the land rises tolerably rapidlv 
In most parts of the world, sta breezes blowing on to 
rising land yield a copious rainfall, but on the coafct of 
German South-west Africa the nir is derived from higher 
and colder latitudes and, us it blows over the cold 
Benguela current before it reaches the land, It contains 
little moisture when it commences its forced ascent The 
hi ding effect of the sun far outweighs the dynamical cool- 
ing due to the ascent and the condensation stage is nevar 
reached Prnctu illy the only rpoisture which reaches the 
land ne tr the coast is derived from the heavy fogs^ which 
m winter are of almost daily occurrence lhe Winter rain- 
fall, which is so promint nt a feature in the west of Cupf 
Colony docs not extend north of the Orange River 

In the more eastern inland districts the dry south-west 
wind prevails throughout the winter, and this portion of 
the year is mcurdinglv rainless In summer the wind 
shifts to the eastward, and a limited amount of moisture 
manages to reach the country from the Indian Ocean In 
the neighbourhood of W indhuk the average annual rain 
fall 1$ about 13 inches or 14 inches, and in the extreme 
north-east of the colotiv it exceeds ah inches 

When the details of this fall are examined its value for 
economic purposes is found to be but small Great fluctu- 
ations occur in the annual totals, which are of all the more 
important e, as the amounts are so small Thus in the 
country round Windhuk the fall during the last twenty 
years has fluctuated between 47 p< r cent and aio per cent 
of th< average Further to the south, conditions are con- 
siderably more unfavourable 

Great variability in the annual r unfall is not the only 
disadvantage from which the country suffers Almost all 
the run falls in thunderstorms, and torrential downpours 
are the rule rather than the exception A single, though 
bv no means isolated, instance will suffice to give an ide 1 
of the prevailing conditions At Udabis in the year 1900 
the total rainfall was g % inches and of this amount 
6 s inches fell in the course of three consecutive days, 
leaving only 3 inches to be distributed over the remaining 
360 odd day* 

It is interesting to compare the German results with 
those which have just been issued by the Governments of 
British Fast Africa and Uganda for the rear ickH In 
British East Africa the annual totals at thirty-three stations 
ranged from 16 Inches to 99 inches Only four stations 
experienced more than two absolutely ramltss months, and 
rn onlv two cases were these consecutive A summarv of 
totals for past years, which u appended to the report 
shows considerable fluctuations in the amount At three 
stations with records extending over at least eight years 
1 tht totals fluctuate from about 40 per cent to about 150 per 
cent of the mean valu* for this period 

From Uganda rainfal^ data are given for nine stations 
The totals for these varied from 37 inches to 96 inches 
Onlv one station had an absolutely dry month At 
Tntcbbe the year was the wettest on record The total 
fall was 6^74 imhea 112 ocr cent of the average for the 
last six vearc Ten years’ record* (the first fburMncom- 
plete) now exist for this station During this pe-iod r no 
absolutely dry months were experienced 

I he British Empire has not vet produced a work on th$ 
meteorology of anv of ds possessions in tropical Africa 
which can be compared with that *ust issued m Germany, 
but it is gratifying to find that the Governments responsible 
for the administration of our share of the Dark Continent 
ire realising the importance of meteorological observations* 
and of their systematic publication 
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THE Ri\RR PILCOV4YO 1 

E river Pilcomayo has its source in the Bolivian 
mountain ranges, and traverses the virgin forests of 
the Gran Chaco in a south-easterly direction For nearly 
two hundred )eurs the idea of utilising this river for pur- 
poses of navigation has engaged the attention of the 
Governments of Argentina, Bolivia, and Paraguay, in order 
to provide the rich regions through which it passes with 
an .easy means of communication, and to afford an outlet 
by water for the natural products of the fertile zones of 
the eastern part of Bolivia 

The author of the report before us who is a member 
of the America i Society of Engineers w s appointed b) 
a syndicate of capitalists m 1905 to conduct an expedition 
for the purpose of studying the navigable condition of the 
river, and reporting as to the possibility of rendering it 
fit for the passage of boats 

The exploration partv consisted, besides the chief, of 
two assistants, a land and forest exptrt, storekeeper, and 
twenty-five men The) look with them for the purposes 
of transport twentv-two mules fortv-one horses, aixtu n 
oxen and five boats Twenty-two bullocks were also taken 
for food The expedition occupied four months 

The counir) traversed appears to tx sparsely inhabited 
b> Indians w>ho on the who’e are fnendl) A colony 
has been established at Buena \ pnturn, about 560 links 
up the river, which contains thirty families of colonists 
with a total population, including servants “ intruders/’ 
and squatters of 1000 souls Th< rc ire also in the dls 
trict sonu Roman Catholic mission stations 

The river Pikomajo discharges into the Paraguay, the 
depth at low water at its junctions being about jo feet, 
and above this for sixty nules there an no soundings 
less than iqj feet At 120 nules the depth decreases to 
about 7 feet at 150 miles there Was birily 3 fict At 
about 317 miles from its mouth the river is lost for tin 
miles in a marshy tract of country, through which there 
docs not exist any defined channel Bejond this tract, 
which constitutes an immense horizontal plane extending 
to 11 distances unknown ” at ^27 miles from the mouth 
the river again assumes a defined channel with a depth 
of from 10 feet to 12 feet This channel was explonxi 
up to the Argentine boundary at Cl II 1 to 077 miles from 
the mouth The width vanes from 100 feet at the lower 
end where the course is well defined, to 300 feet in the 
upper part 

In the lower part of the river the water is brackish and 
unht to drink, owing to a number of salt springs, and 
in the upper river it is turbid and of a reddish colour 
To render this river navigable for barges carrying 
twentv-five tons and drawing 4J feet of water, over a 
length of 670 miles or about 100 miles bejond the colony 
of Buena Ventura the commission advised the construc- 
tion of three cuts or canals, one to avoid the marshy 
district and the two others two porous districts in the 
upper length these cuts to have a bottom width of 33 feet 
with 5 feet depth of W'ater , the construction of sevent}- 
three locks and dams , the regulation of the channel and 
clearance of obstructions The amount required to carrv 
out these works is estimated at a sum equal to about one 
million of English money 


CRETACEObS FERNS 1 

’T'HE author states that he approached the subject of 
A paleobotany as a layman whose earlier training had 
beep mainly m physics and mathematics He set him- 
self to collect such fragmentary remains of fossil plants 
As the Lower Cretaceous rocks of his neighbourhood 
afforded, with the intention of making an Intensive study 
of the several genera This first instalment of his results 
deals mainly with a single genus of Mesozoic ferns, to 
Which Dunker In 1846 gave the name Hausmanma The 
fronds of this genus are characterised, in some species, by 

1 " Tht River Pi'comayo from In DUcharge to Parallel ae S , wilh Maps 
of Reference By Gunner Lange Pp 124 Translated from the Argentine 
Ont Inal (Rttanos Alrei The Meteorological Office Press, 1906 ) 

* " Beitr&gejur Flora der unteren Krelde Quedlinburg** Teil 1 , Die 
Gattung Hauamannia, Danker, und elmge wltenere Pflansenresl* By Prof 
P B Richter Pp tv 4- 97 + plates (Leipzig W Engclmann, 1906 ) 
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the possession of a bl-lobed lamina not unlike that 6f the 
leaves of the maiden hair tree {Ginkgo b*k>ba), while lit 
other forms the lamina is divided into several linear lobes, 
and beats a resemblance to the leaves of Baiera, an 
extinct genus of the Ginkgoales It is, however, with the 
recent Indian and Malayan fern Dlpteris that Hausmanma 
exhibits a more than superficial n semblance Despite the 
unfavourable natuie of the Qutdlmburg rocks from the 
point of view of preservation of detail, Prof Richter’s 
industry has been rewarded b) an accumulation of material 
which has enabled him to add consult rablv to our know- 
ledge of this well-defined genus of ferns He has insti- 
tuted, on what appear to be adequate grounds, a few new 
species The flora ot Quedlinburg is characterised by a 
preponderance of fcrns / which are said to form 80 per 
uni of the whole, no trace of Angiosp* rms has been 
found, Conifers and Cycads art rare, whifi f< rns are re- 
presented bv the Gleicheni*ce\ , Matonidium, Lauopteris, 
Clathroptf'ris Hausmanma, Weichstha, and a few frag- 
ments of the common Wealdcn species Onychtopbts 
MattUlU It would stent thu m these fossils we have the 
reins of a veget ition which flourished in a situation 
favourable to ferns Terns undoubtidlv plaved a more 
prominent part in the composition of Meso/ou floras than 
in the floras of the present but it is unhkih that the 
Quedlinburg flora as a whole was composed almost entirely 
of thes* plants to the exclusion of lower Cretaceous 
Gvmnosperms which are recorded from other localities 

Prof Richter’s contribution does not throw anv fresh 
light on the nature of the sporangia of Hausmanma he 
has however, demonstr vted 1 striking resemblance in 
habit to recent specus of Dipteris is n girds the slender 
rhizomes and long leaf stalks The author is disposed to 
regmd the affinity between this northern lower Cretaceous 
tvpe and the Malay in Diptms as r ither h s$ Hose than 
has been assumed bv Prof Znller and bv th* nsiewrr 
In the absence of well preserved sporangia the qm stion 
of degne of relationship cannot bi settled but the account 
given of such fragments of fossi! f< rns is were accessible 
to the author of this monograph seems to strengthen the 
view thit thi Dipteridinx were ibundantly represented 
in the north( rn hemisphere in the latter half of the 
Mesozoic era In ige t h« flora is considered to be rather 
younger than We Aden, and is compared with the Crgonnn 
flora of Greenland as described by Htei It is difficult 
to draw a conclusion as to geologic d ige from the small 
number of types so far described but in our opinion the 
Quedlinburg plants might f url\ be classed with the 
Wealdcn flor is of northern Germany Fngland, Belgium 
and many other regions 

Prof Richter his done good service to paleobotany by 
his thorough and scientific resi arches and one mov express 
a hope that other amateurs ni iy follow his example and 
devote themselves with equal energy »nd succtss to the 
detailed stud) of the fossils of 1 singfi district 

ACS 


PROBLf MS OF APPIim CHEMISTRY 1 

*T^HE science and art of the engineer are intimately 
^ interlaced with those of the practical chemist The 
practical is distinguished from the scientific, chemist 
possesses sufficient knowledge and experience to see to the 
working of m ichmos and to minor repairs without calling 
in an engineer, sa\c in difficult or complicated cases In 
former times the chemical manufacturer le irned his trade 
both on the ihemnal and the engineering side, is far as 
it was indispensable, but he learned it sirnpl) “ by rote ” 
is the saying goes lo be sure, this never took place 
without large sums of money being thrown away either 
in the form of misshapen or faulty apparitus and 
machinery, or of spoilt chemicals, and so on And this 
happened to the unstudied “ practical man ” who through 
family connections or by mere chance, h id ^tumbled into 
chemical manufacturing, as well a9 to men who had 
studied the science of chemistry and who desjred to apply 
the knowledge thus gained to the execution of some well- 
known process or to the working of some laboratory in- 

1 Abridged from a discourse delivered at the Royal Institution on Friday* 
March 15, by Prof George Lunge, of Zurich 
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vontion on ft large scale Those men who possessed a 
scientific foundation were, in their turn, compelled to 
learn the technical side of their profession by dint of 
practice, just as the tailor has to learn the art of making 
clothes and the barber the art pf shaving A man of 
scientific attainments had certainly, even m the olden 
times, a dear advantage over the mere “ practical man " 

But many branches of manufacturing, wni<h undoubtedly 
have a chemical basis, and in which to-day a large number 
of chemists are actually emplo>ed, were formerly carried 
on in a purely empirical manner like any handicraft, for 
instance, soap-making, tanning, brewing— indeed, all 
those industries which are connected with food — and 
above all, d>eing and tissue-printing But towards the 
middle of the last centur) we perceive the commencement 
of ft scientific treatment of those industries Even before 
then, the genius of Cbevreul bad thrown a flood of light 
on the chemical behaviour of fatty substances and Persoi 
followtd in the domain of dyeing fabrics The cooperation 
of the various arts and sciences was distinctly promoted 
by the technical high schools In France, Germany, and 
Switzerland 

In Great Bntum the chemical industries had from the 
first taken their full share in the astounding development 
of all branches of industry which in this country has for 
several centuries enjojed an uninterrupted peace, whilst 
continental Europe wa* lacerated by frequent wars Thus 
Great Britain had a long lead in ail the fields of commerce 
and industry 

Some of the most important of the chemical industries 
have, indeed, altogether originated in this country, 
especially that of sulphuric acid and that of chloride of 
lime, both of which date back as far as the eighteenth 
tentury. But it is only fair to remember that some of the 
most important improvemf nts in these manufactures are 
du« to French inventors and 1 renrh men of science To 
France wc owe the invention of the Leblanc process, whuh 
could not be at once introduced into, this country, owing 
to the fact that common salt was burdened with an ubso- 
luloh prohibitive excise duty lhe abolition of this u*x 
in jKai acted like the wave of a magic wand, not merely 
in calling into life the manufacture of alkali itself, but 
b) giving a strong impetus to all the chemical industries 
connected therewith, viz those of sulphuric, hydrochloric, 
and nitric acid Almost immediately the tide of inventions 
and improvements set in, and a few decades later we find 
Great Britain absolutely dominant, not merely in the 
bramhes just mentioned, but generally in the field of 
inorganic chemical industries For many years up to 
1870 about, this predominance was not seriously called 
into question 

In this mgnner inorganic chemical industry wan 
developed in Great Britain up to the middle of last century 
to a greater extent than in any other country, by men 
like the Muspratts, Tennant, Gossage Dunlop, Chance, 
ind man) others Most of thi m wen neither studied 
chemists nor engineers* but In their school any theoretically 
educated chemist could immensely profit for the work of 
factor) -manager 

In close connection with this state of matters wc find 
in England among the greatest inventors men who, at 
the outset, did not even possess a routine knowledge of 
the hold In which they achieved their later successes, and 
who were altogether ‘'outside the profession,’' like Walter 
Weldon Henry Bessemer, Svdne\ Gilchrist Thomas 

Peculiar to England is also the case of William Henry 
Perkin who, at the early age of sixteen, entered Hof- 
mann's laboratory \x\ London Two years afterwards he 
discovered the colouring matter called “mauve," the 
forerunner of all colours produced from coal-tar , and 
onlv a year later he built a factory for producing his 
mauve, which at once proved a success and laid the 
foundation for his splendid work in after life 

One of th** great problems presented to applied chemistry 
in the last century, at which many inventors in all in- 
dustrial countries have been working, was the utilisation 
of " alkali-waste ** The first partial success in this direc- 
tion was scored in i86j bv Ludwig Mond and by Max 
Schaffner > One of the first patents referring to it was 
taken out id 1837 by Gossage He quite rightly recog- 
nised a number of the condition* necessary tor realising 
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that reaction, but, unfortunately, not all of them It tooh 
became manifest that there were unforeseen difficulties 
not >ct overcome The missing links fn the process were 
only discovered in 1883 and 1887, and led to the ajpftt* 
cation of that process at all the Leblanc works Tnl* 
final success is connected with the names of Carl Friedrich 
Claus and of Alexander Chance 
Many German chemists (a* well as the speaker turn* 
self) at that time came to England for their practical 
education, for instance, Coro, Pauli, Martius, Peter pries*, 
and Ludwig Mond The two last-named have permanently 
associated themselves with this country, whilst the three 
first-named, as well as many other German chemists who 
had found a temporary home in England, returned later 
on to their own country, and these very men have beep 
in the forefront of those to whom is due the lemarkable 
development of German chemical industry. 

Formerly the German professor, as well at his students; 
had been frequently held up to ridicule, not merely abroad, 
but at home as will, as idealistic dreamers, unsuited to 
the wants of real lift and to the requirements of trade 
and manufacture, and in this there was only too much 
truth, so long as they were not in intimate touch with 
men of piactice Hut at last an amalgamation between 
these two classes of men took place Within a very few 
vears there arose those enormous establishments at 
Ludwigihafen, Hochst, Llberfeld, Berlin, Darmstadt, ahd 
elsewhere, which are conducted on a scientific basis, but 
with the most extensive utilisation of all the attainments 
of manufacturing experience Austria, France, Switzer- 
land, Belgium, and America have all made immense 
strides in that direction , And what of Great Britain ? 
Seeing that in pure science the people of Great Britain 
have never lagged behind any other nation, and that, on 
the contrary, the land of Newton and Karadav Fas been 
a beacon to all others at more than one epoch, there is 
absoluteh no valid reason wh) she should now, or at 
an) other time, bo behind any other m the combination 
of science with practice * 

The history of the ammonia-soda process has been 
directly contrary to sd many others It was invented b> 
two Englishmen, D\ar -md Hemming, in 1838, who did 
not succeed in the practical application of their invention, 
nor did their numerous successors meet with anv better 
fortune A Belgian engineer, Ernest Solvfty, found the 
first economical solution of thnt problem, and the 
economical superiority of the ammonia over the Leblanc 
process soon became evident This was brought home to 
English manufacturers by the success of the firm of 
Brunner, Mond and Co The Leblanc process, and the 
enormous sums of money Invested in it, seemed even then 
doomed to speedy extinction But for a time, at least, 
this calamity was averted by the perseverance with which 
the British alkali maker* kept making improvements in 
the Leb! me process The prolongation of [ts life Is due 
to the fact thaf in the first stage of the process an 

important acid is product d, which is not furnished bv 
the ammonia process, viz h)drochloric acid Most of this 
Is immediately converted into chlorine, which gas Is used 
up for preparing bleaching powder, bleach ltouors, and 
chlorates Of these, bleaching powder is a British in- 
vention madt by the Glasgow chemist, Tennant, but, 

apart from this, the manufacture of chlorine and of alt 
chlorine products has been put on its practical basis almost 
entirely bv English inventors, and has been developed 

more extensively in this country than anywhere ?1$e in 
the world But thi* last entrenchment of the Leblanc 
process is being vigorously assaulted from another quarter 
— by the electrolytic processes, which-spbt up the alkatia# 
chlorides directly, and in the simplest possible manner, 
into free chlorine and caustic all&li 

Even now k is only quite exceptional that, wherever 

the electrical current has to be produced by means of 
steam, electrochemical methods can compete with the older 
ones for the manufacture of what is called “ heavy 
chemicals " Just those two European countries whtch are 
the greatest producers of coal, Great Britain and Germany, 
are less favoured by nature in respect of water-power 
than other countries which possess little or no stores of 
mineral fuel, as Sweden, Norway, Switzerland, France, 
Italy , and Spain A verv different condition of affairs 
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obtain* in the United States, where we find the greatest 
contblfted with the grentest amount of water- 
power *exl*tlng m any civilised country The day will 
wvftaWy eome yvhen the coalfield? will be so far 
exhausted that all those industries which consume large 
amount* of mechanical energy will be forced to emigrate 
to countries where water-power is abundant 

No Other substitute has, as jet, been found for generating 
force, and, indirectly, elect™ ity 

Even in thoee countries which arc more favoured, the 
amount of water-power is by no moans infinite , and, if 
it had to bo drawn upon, not merely for motive purposes, 
but for the production of electricity for heating purposes, 
it would be found insufficient in most places Here we 
are faced by one of the greatest problems of applied 
*cience, both in chemistry and in physics, a problem which 
will give plenty of occupation to generations of future 
Inventors At present we can onlv surmise that some 
solution will present itself in the shape of a direct con- 
version of the sun's rays into other dorms of energy , but 
the means by which this would be practically accomplished 
are at present quite uncertain 

Seeing that the stock of mineral fuel upon this < arth 
is so very limited, cannot we hnd means of husbanding 
it more than this has been done hitherto? Of the energy 
residing in coal most ordinary steam-engines utilise less 
than 10 per cent , and even th< most perfect steam- 
engines hardlv more than 15 per cent The conversion 
of pig iron into steel, the manufacture of gla*«s, and manv 
Other industries consume from four to twenty times and 
even more the quantity of coni required b\ theory 
Moreover m burning our fuel whether it he for industrid 
or for technical purposes we invimblv send its nitrogen 
into the atmosphere, which surely cont&ins quite enough 
of that commodity, the only exception being the manu- 
facture of coal-gas Here some of the grandest problems 
of applied chemistry present thems< Ives to us — how to 
stop that fearful waste of fuel and how to recover the 
nitrogen of the coal, if that be possible 

It is certain that we must look for the solution of thpse 
questions in the direction of converting coal into gaseous 
fuel Another great stride ahead lies in the b< tter utilisa 
tion of the waste gases from blast furnaces in which 
respect the last few years have witnessed some very 
important improvements All this refers merely to a 
better utilisation of the heating power of coal, but not to 
that other great task, the recovery of Its nitrogen in a 
useful shape 

The immense importance of the problem lies in the fact 
that jt touches our most urgent want our supply of food 
F01 agricultural purposes it dors not make much different 
whether we appl) the nitrogen In the form of ammonia or 
of nitrates The ammonia, apart from insignificant quanti 
tie.* otherwise obtained, all comes from the nitrogen of the 
coal, but up to about twenty veqrs ago only that coal which 
was used in thi manufacture of gas wa* made to yield 
ammonia, and only one-sixth of its nitrogen was obtained 
in thi* form In the manuficture of coke, which is also 
a protS^s* of destructive distillation and entirely analogous 
to go# making, very much Urger quantities of coal are 
consumed Up to about twenty years ago all the volatile 
by-products in the manufacture of coke were lost— that is 
to say tar, gas, and ammonn Even now both in Frame 
and Fngland, as well as in \merica the recovery coke 
ovens have found only a verv limited adoption in Engl md 
perhaps 5 per cent of the coke ts made in this way 
against upwards of qo per cent in Germany 
But that reserve Is, dfter ill, nothing like sufficient to 
cover the requirements of agriculture in the future and it 
la quite likely that m the long run all the really available 
nitrogen of the coal would not suffice for the wants of 
man And what about tW time when coal itself will he 
exhausted? Well there Is m eternal and inexhaustible 
source of nitrogen in the atmospheric air Four-fifths of 
this consists of nitrogen, calculated to amount to 4000 
billions of tons But until 1 Very few years ago the 
problepn of turning the atmospheric nitrogen into ammonia 
or nitric acid, although frequently approached in a purely 
scientific or, experimentally in a technical way, had not 
been solved- Our davs have seen the realisation of that 
most important task 
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Let us first speak of ammonia We , must start from 
calcium carbide Prof Adolf Frank and Dr Caro, of 
Berlin, found that when nitrogen lb passed over red-hot 
calcium carbide it is absorbed with formation of calcium 
evunamide This latter, when treated with water under 
high pressure, is made to yield ammonia, but it 1$ not 
necessary to do this bince the crude product, which they 
have called ‘ llmc-mtrogen ** cun serve directly as nitro- 
genous fertiliser, and is in that respect equivalent to its 
own weight of ammonium sulphate Ihe works already 
in operation, or in course of construction, will by the end 
of this year utilise water-power to the extent of some 
55,000 horse-power, and will produo lime-nitrogen 
equivalent to 100,000 tqns of nitrate of soda 

Important as ammonia is as a fertiliser it rank* after 
the nitrates in that respect, and, unlike ammonia, the 
nitrogen of tho nitrates is of Immense importance for 
other purposes as well, viz the manufacture of mtric acid 
and of explosives These have, up to the present, been 
prepared almost exclusive ly from Chilian saltpetre Whet, 
then, shall we do when Ihe nitre beds of Chili are ex- 
hausted * in ♦ vent which, according to most estimates, 
i*> bound to takf place within thirty or forty years from 
now Unfortunately, there is no tangible hope of similar 
beds fxung found in anv other localities, certainly not to 
any great extent The solution of tins problem, if not 
nltogerher settled in its final shape has now been found 
by means of that well-nigh omnipotent agent, electricity 
At Notoddcn in the Norwegian Hitterdul a factory has 
been e*t cblishcd to carrv out the proiess of Dirktland and 
t\de who, bv An ingenious dpplu ition of the extreme 
heat produced by the electric curnnt make the nitrogen 
and oxygen of air combine to form nitru oxide, which at a 
lower teniperaUm is spontaneously oxidised into nitrous 
vapours, with the ultimate production of nitrites or 
mtratis This time there is really no doubt that a 
practicable and economic tl prm rss has been discovered 
for which it is intended to employ b\ the end of this 
year water-power to the extent of 30000 horse-power 
The Notodden prou bids fair to h* followed by othar 
even mori efficient processes I he most important of 
is that of the Badische \nihn und Sodi-Fabrik for which 
an experimental f ictory is in course of construction, and 
for which 50000 horse povvrr are to be employed 

Electricity has often been invoked to produce the molt 
important of all inorganic products, iron If this problem 
could ever be solved m an economical wav it would bnng 
about 1 perfect revolution in the position of the leading 
nations On the one hand, the enormous quantity of coal 
now consumed in th< production of iron and steel (which 
is probably at least a quarter of thi entire output of coal) 
would be set free for other uses, and the exhaustion of 
the coal-fiilds would be put off to n corresponding extent 
On the other hand the production of iron would pass 
ov'er into the hands of those n ttlons which command the 
largest emount of water-power, and whuh, therefore can 
produce electricity mo>t chniph Ot the three tountries 
vvhhh now produce lie tween them the bulk that is seven- 
eighths of the world’s iron r»re it Britain and Gtrmanv 
would go to th(_ wall and the United Stales, which already 
produce more iron thin these two countries put together, 
would become omnipofint in that field 

One of the problems belonging to the domain of organic 
ihemistrv is the substitution of artifidal for natural colour- 
ing matter** This indeed, has now been carried out 
ilmo't to the bitfir end l ong ago, one of the oldest and 
most widely us#*d colouring mitters, that cont lined in 
madder succumbed to the attacks of the chemists among 
vVliom the names of Edward Sehunck and William Henry 
Perkin tistifv to the glorious share taken by Englishmen 
in that vutory Ihe colouring substance of madder — 
iltzarm— is now made from English coil fyr and has 
iltogether tuken tbr place of tho impure form in which it 
occurs in the madder plant Tho growers of this plant 
m the south of France and elsewhere bavi h id lo abandon 
its culture altogether, to the ir great sorrow 

A similar fate has already pirtlv overtaken, and may, in 
the end destroy entirely the culture of Indigo Sjnthetic 
indlgotin is now manufactured at such a low price that 
it* competition has proved a severe blow to the indigo- 
planling interests ihus the triumph of scientific invest!- 
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gallon and practical skill in chumcal manufacturing, 
giatifwng though it be us a splendid achievement of 
tpphed chemistry , is a «*ad trial to many thousands of 
Indian not'' and their British masters, and this is merely 
the foretaste of what will inevitably happen In man) other 
1 isp-s \\ h u is food for one is poison for another 

Perhaps tlif vcr\ greatest problem of ipplied chemistry 
is the direct piodmtton of feeding-s tuffs for in in and beast 
1 he s>nthp'.j«> of nlimenturv substances from inorganic 
matter has up to this moment, not been e\cn remotely 
tuhuved, nor tan we at present so muth as guess the 
direction 111 which this might be done whilst, ns for the 
production of food from sawdust and other waste organic 
suhstunres we are tn no better cusp But even here the 
word “ impossible ” should not be pronount<d fn a more 
modest form at ill c\<nts chemistry has found magmfi- 
tent scope in that quarter, viz m the extraction of 
alimentary substamps fiom new sources and in the increase 
of production from old ones The colossal industry of beet 
root sugar is an mst mo of the former whilst agricultural 
(ht misery, a< a whole works in the latter direction 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Courses of lectures, and arrangements for informal in 
struction huve been arranged b\ the Oxford University 
( mnniitteo for Anthropology for the coming Faster term 
There will be lectures and ofher instruction in general 
unthropologv , phvsical anthropology psychology geo- 
graphical distribution, prehistoric arehxojogy technology, 
sociology (religion, Hw custom kc ), philology, t and other 
subjects of inti rest to students of anthropology 

The sum of hi oof has been subscribed by llumni of 
Harvard University to establish a Shaler memorial fund 
in ( oinmenioration of the long services of Prof N S 
Shuler and of the great affection in which he was held 
by his many stud« nts and friends It is proposed to 
plaice a memorial tablet in the geological section of the 
itettjyersitv musfum or some other suitable place, and to 
Me-' the income of the hulamc for the benefit of the 
division of geology in support of original reseanh and in 
thr publication of the results of nsearih 

On Tuesday April 2^, the Prince and Princess of Wales 
visited Glasgow and optned the new buildings at the 
Intvirsily 1 hese buildings were erected by Principal 
Story s university fund, which was largely raised by the 
i If oris of the 1 ite Pnncipd They form an important 
addition to the laboratory and lecture room equipment of 
the University 1 hey consist of two large detached insti- 
tute to the west of the main building, one provides 
accommodation for the departments of physiology materia 
nudua, forensic medicine, and the other for the depart- 
ment of natural philosophy The cost of th< buildings has 
bun defrayed by subscriptions to the amount of 80,000/ 
from the citizens of Glasgow and a grant of 40,000/ from 
tht Carnegie trustees A special honorary graduation was 
held on the same day, at which the honorary degree of 
1 I D was conferred on the Prince and Princess of Wales, 
the 1-ord Provost of Glasgow (Mr \\m Bilsland), the 
Due he*.* of Monti ose, the thmcillor of the Exchequer, 
who is dso Rector of the L niversitv, Right Hon Geo 
Wvndham a former Rector, Mr Ure the Solicitor- 
General for Scotland, Sir G* urge Watt, Sir W R Cop- 
land, Miss Galloway Prof l mile Boutroux, Prof Norman 
Collie, Prof J H Poincar£, Mr Sidney Lee, Mr D 
Mac( oil Mr Jus A Reid, Mr N Dunlop, Prof J G 
Me Kendrick Pi of G G Ramsay, Prof A M Stuart, 
and Principal Donald Macallsler 

On Saturday lust April 20, the Borough Polytechnic 
Institute was open for the annual inspection and display 
of students’ work To judge from the crowds which 
thronged through the building during the evening, those 
who live in the neighbourhood must take a great interest 
in this educational centre In the chemical laboratory 
there was on exhibition of electrochemical aoparatus and 
one saw the rapid deposition of rnetals by means of 
rotating electrodes Apparatus for measuring the absorp- 
tion taking place in reduction and oxidation methods was 
also shown working In the general laboratory various 
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chemical operations were m progress, such as fraction- 
ation, steam distillation, and the like The general public 
who crowded the laboratories did not, of course* under- 
stand much, but they realised that what was to them 
mystical chemistry might be interesting, and perhaps a 
few ol them will become students Ihe recently equipped 
electrotechnical department, which is in the engine-room, 
caused a good deal of interest Many of the fittings have, 
been put up by the students, who also helped to build 
up the experimental dynamo The engineering depart- 
ment is becoming very complete, and students can now 
carry out tests upon quite a large scale The latest 
addition here is a Deltval 5 horse-power steam-turbine 
engine coupled on to a dynamo Some of the metal work 
and wood work executed by the students was 0/ a very 
ircditable chaiacter, the hammered copper work being 
especially interesting A noteworthy exhibit was a vernier 
with micrometer screw which had been entirely made- 
scale and all — by a lad sixteen years of age in the 
technical day school The averago person wno passed 
through the institute on Saturday night would probably 
be most interested in the bakery and confectionery depart- 
ment or in the book binding or shoe-making AU these, 
of course, arc of great importance, and much good work 
is being done, but it should not be forgotten that on the 
scientific side which fends above all things to the nation's 
advancement, good work is being done with a rather 
difficult material and a small staff, the chemistry depart- 
ment b<ing one of the very few m Great Britain which 
publishes research work 

7 he question of eduCulion in relation to the British 
Umpire was considered at a meeting held In the Guildhall 
I ondon on luesdav, under the presidency of the Lord 
Mayor Ihe following resolutions were urtan<mouslv 
adopted — (1) That in the opinion of this meeting of 
citizens of London and others, the education of the people 
of Great Britain on the subject of the bmpire is deplorably 
backward and that as an illustration of this fact it ma\ 
be pointed out that no official map or text-book m regard 
to the Lmpire Is available for tiaihers and the public 
(that in the opinion of this meeting the teaching of Fmplre 
subjects with the aid of ofhual maps and text-books should 
*be obligatory in all elementary and secondary schools in 
Great Britain and that the Government be requested to 
lend official assistance in the preparation of such maps 
and lext books, und to sinction the permanent displav of 
Empire maps In all schools post-offices, and public build- 
ings (moved by the Duke of Somerset and seconded by 
Dr Firkin) (2) That a public subscription for the pur- 
pose of Fmpire education be inaugurated, and that the aid 
of the London and provincial Press and of all societies 
and associations without regard to party politics he 
invoked to collect funds for the purpose that copies of 
tnese resolutions be sent to the Government, all lieutenants 
of counties, lord mayors, and mavors throughout the 
country, inviting them to call public mu tings and submit 
thereto similar resolutions, and appeal for subscriptions to 
the fund (moved by Lord Milner and seconded b\ Mr 
Deakin) (^) That the fund be called the 44 Empire Educa- 
tion bund,” and that the first trustees shall be the Right 
Hon Sir W Treloar Lord Mavor, his Grace the Duke 
of Somerset, the Right Hon Viscount Milner P C , 
OCB, G C M G , the Right Hon Sir Rowland Blenner- 
hassett, Bart , PC, and Mr Allen H P Stoneham 
'(moved by Lord Strathcona and seconded by Lord 
Kanfurly) 

A lonffrencB on the teaching of hygiene and temper- 
ance in the universities and sthools of the British Empire 
was held in London on I uesday Lord Strathcona pre- 

sided at the morning session and Sir John Gorst occupied 
the chair at the afternoon meeting From the papers read 
it is clear thet in several of our colonies and in some 
foreign count! ics much more attention it given to instruc- 
tion in the laws of health than has yet been granted to it 
in this country The chief object of the conference was 
to give prominence to this fact and to urge upon our 
educational authorities the importance of remedying the 
defect Sir Victor Horsley, F Rb , in an address on the 
method of introducing hygiene and temperance Into 
! secondary schools and universities, suggested that an 
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essential reform within the Board of Education is that 
there shall be such advice given to the Minister of Educa- 
tion as will enable him to grasp the principles of scientific 
education It is the business of the State to see that thr 
code and curriculum of education are arranged on a scien- 
tific and common-sense basis, and this will necessarily 
include the hygiene of common life and instruction in 
temperance Sir Victor Horsley contended that we shall 
not make ony headway unless we ha\e expert advice at 
headquut ters It is cl< ar that the whole system of educa- 
tion requires revision from a mcdico-scienhfir standpoint 
The following resolutions were unanimously adopted — 

(1) “ That this conference has heard with great satisfac- 
tion that instruction in hygiene and temperance is system 
atically $jmn in the elementary schools of the colonies of 
the Empire, and that there is strong evtdence of the v due 
of this teaching While cordially acknowledging what his 
been already accomplished in the United Kingdom by 
certain educational bodies, this conference urges upon all 
local authorises the necessity of providing that the teach- 
ing of hygiene and temperance shall form an essential part 
of the whole curriculum of education of all children ” 
(a) “ This conference is of opinion that to meet adequ ctely 
the responsibilities of the State towards school children it 
Is essential that a medical department should be instituUd 
in the Board of Education ” 


SOCIETIES AND ACADEMIES 

London 

Royal Society, February 7 — “On the Combining Proper 
ties of the Opsonin of an Immune Serum *' Bv Prof 
Robert Muir and W B M Martin Communic tied by 
Dr C J Martin, FRS 

(1) The thermolabile opsonin of a normal serum and the 
thermostable opsonin of an immune serum are two distinct 
classes of substances In addition to differing markedly 
as regards their resistance to he it, they differ in their 
combining relationships 

(2) The thermostable opsonin of the anti s< rum investi- 
gated is a true anti substance and possess* s the compara- 
tively specific characters of anti-substances in general , it 
is left unde termini d whether it has the constitution of an 
agglutinin or 0/ an immune body, though certain facts 
point in favour of the former 

(3) Emulsion* of other organisms other than the 
organism u^ed in immunisation (Staphylococcus aurew*) 
do not absorb the immune opsonin , on the other hand, they 
absorb large amounts of the normal complement like 
opsonin 

(4) Powerful complement-absorbers — rtd corpus* Us or 
bacteria treated With immune body or serum precipitate— 
have no effect on the thermostable immune opsonin 
whereas they remove almost completely the labile opsonin 
of the normal and the immune serum alike 

Faraday Society, March 10 -Dr T Martin L^wry 
in the chair —The potential of hydrogen liberated from 
metallic surfaces H Mutton and H D Law The 
paper is chieflv concerned with the chemical reducing 
power of hydrogen when liberated from the surface of 
varioi/s metallic electrodes, and also the retarding action 
caused by the presence of small quantities of metallic 
salts Ihe metals are arranged in the following order — 
mercury, lead, cadmium, tin, silver bismuth gold nickel, 
platinum (black), the first mentioned metal being the most 
capable of bringing about the reduction of a compound 
not readily attacked , platinised platinum, on the other 
hand, possesses this properly in the lowest degree Zinc 
as a reducer behaves in a very irregular m tnner , both 
copper and platinum (black) show a remarkable activity 
m the reduction of aromutic aldehydes, and iron and 
aluminium are variable It was hoped by a careful study 
of the electrode potentials that it might be possible to 
differentiate between the purely chemical changes and 
those which were due to physical causes — Electrode 
potentials in liquid ammonia N T M Wlismer* and 
F M G Johnson The measurements of electrode 
potentials in liquid ammonia were undertaken with a 
view to the determination of the free energy of formation 
of a senes of metallic salts, and thereby to compare the 
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relative affinities of the corresponding metallic elements 
under conditions dUTertng us much as possible from those 
obtaining in the case of measurements in aqueous salutions 
Io this end the electrode potentials of the metals against 
solutions of their salts of known strength were measured 
against a standard electrode (cadmium in a saturated 
solution of cadmium nitrate) Ihe results are given in 
the paper in tabul ir form — The imped moo 0/ solutes Jn 
■solvents as. manifest! d bv osmotic pressure J G A 
It hod (n The author s object is to substitute for the 
theorv of van ’t Huff, the mam objection to which, in 
his opinion, is the direction of pressure a theory which 
r< gards the solvent-and not the solute— as the source of 
the energy m inifested in osmotic pressure experiments — 
The electroh tic deposition of zinc, using routing elec- 
trodes, part 11 Dr T SI iter Prlc« ihe ( ffect of the 
addition of various elcctrolvtes on thr electrolytic deposi- 
tion of zinc, using a rotating kathode and the apparatus 
described in the previous paper, has been investigated 
In all the experiments the kathode was silvered before 
the zinc was deposited F xcellmt results were obtained 
using 2 grams of sodium sulphate and 1 gram of sodium 
acetate for eAch grim of crystallised zinc sulphite, the 
addition of free acetic acid being unneu ssarv The- 
number of revolutions per minutr of the kathode was 
600-700, and the turn of cl# position w is fourteen minutes 
Linnean Society, Mirch 2t — Prnf W A Herdm»n, 
FRS, president, in the chair — 7 In origin of Angio- 
sperms E A Newell Arbor and John Parkin* In 
attempting to trace the mcestrv of this group the authors 
comment* by a survey of living Angiosjierms with a 
view to determine which among ihrm present primitive 
features and also with the hope of arriving at some 
hvpothesis as to th* tvpe of fruci ifuation possessed bv the 
earliest members of the group I hey dissent emphaticallv 
from the view generally held and (specially advocated 
by Engler that the most primitive Angiospcmis to-day 
afe those with unisexual flowers md without perianth 
tg Piperahs Band males 4U I his conclusion is 
enta ised on the grounds that (j) the perianth must be 
assumed to arise de novo end to be an organ swi generis , 
(2) such plants have a sharply defined md highly com- 
jfllrated inflorescence, which can h irdly be n g irded as 
primitive (^J it has so far proved b »rr» n from a phylo- 
genetic standpoint On the lontnrv they urge the 
'acceptance of a strobiloid theorv of the angtospermous 
fructification on the grounds th it it is (vpiially and 
primitively a diplnsjior mgj it( (hermaphrodite) cone with 
a well marked prn mih md one in which ill the organs 
were origmallv numerous, spirallv arranged, and hypo- 

gvnous It is pointed out that some of these primitive 

features are still retained among member* of the Magno- 
linetce, Rarmnculaceo 1 Mismnua Ac From such a rone 
the authors would derive bv reduction the apetalous 
umnexual flowers The flower is recognised as a sp( emt 
tvpe of strobdus to which the n um Anthostrobilus in 
given and of which two forms cpn he distinguished, the 
one gymnospermic, Ihe other angiospt rmic Both, how- 
ever, are essentiallv of similar consiruction especially 
is regards the peculnr juxt iposition 0/ the micro- and 
,mega sporophylls and the presence of » perianth The 

view is expressed (hat thp “ motive force ** which called 

the Angiospermn into existence, was a radical change in 
tile method of pollination 

Physical Society, March 22 —Prof T Perry, F R t 
president, m the chair — Experimental mathematics Mr 
Pochln \n instrument for describing logarithmic spirals 
was exhibit# d and it was shown how the principal proper- 
ties of logirithms and of the equiangular spiral may be 
established as experiment \\ results A spiril was de- 
scribed with in angle of 45°* and the positions of the 
rtdlus vector, representing the first ten natural numbers, 
were drawn in Cardboard sectors having been cut to fit 
the various angles under the successive positions of the 
radius vector, it was shown that these se# tors represented 
the logarithms of the numbers Muldplir (tiem and division 
'were illustrated bv placing the sectors m juxt lposition, so 
that the angles were added or subtracted, the result being 
read off directly from the curve A table of natural 
logarithms wn9 also prepared from the spiral, by direct 
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measurement with a foot-rule and a protractor graduated 
m radian* A geometrical analysts was given, confirming 
the accuracy of the experimental results, and affording an 
independent proof of the exponential theorem A second 
spiral was drawn with an angle tan“ l M, thus giving 
common logs In terms of the radian, and it was shown 
that, by using a suitably graduated protractor or modulus, 
one system transformed into the other A Boucher’s circle 
and u slide-rule were also derived practically from the 
spiral The differentials dlog-r/dr and dlog l0 r/dr were 
shown graphically, as well as the properties of the evolute 
and involute — Logarithmic lazy-tongs an^ lattice-works 
T H ElAtoatoy, If two straight rods, AB, CD are 
jointed at E, and so related that the extremities ACBD 
lie m the circumference of a circle, they will fulfil this 
condition when the angle between is changed Suppose 
that AF is taken as unity, and that FD = tt, EC*m ( 
tn and » being quite independent Then EB»nm as a 
consequence If another pair of rods, DF, BG, similar 
to the first pair but bearing the ratio « t to it, be jointed 
at D and B to the first pair, and to the extremities Mj 
of this pair a third pair be again jointed, and a fourth 
to this and so on, the ratio of each pair to the pr< ceding 
one being » 1, the resulting linkage is called by the 
author a logarithmic 1 izy-tongs A lazy-tongs constructed 
is above is said to be in the n direction Any of the 
four sides AC LB BD, AD might be chosen os that to 
which the next pair of rods is to be attached, care being 
taken to make the ratio correspond to the^ direction 
thosen If CB is chosen the ratio must be m 1, and a 
lazy-tongs in the direction m will result, th< angular shift 
at each stip being EAD— EDA Suppose pairs added in 
the m direction to both CB and RF , then these two pairs 
will have in addition to B, another common point, viz 
lhat which is homologous to B in the m direction In 
fact, the same pair is arrived at whether hv moving once 
in the n direction and then once in the m direction, or 
"uce versA It clear that a joint may be added at Jhe 
common point and that the rule is a general one, hence 
nil plane space may he occupied by such a linkage, which 
is called a logarithmic lattiu -work Such a lattice-work 
moves so that the angles at E, and points homologous 
will remain equal 

Geological Society, March 27 —Sir Archibald Geikie, 
Sec R S , president, in the chair — The southern origin 
attributed to the northern zone in the Savoy and Swiss 
Alps Prof T. G Konney Prof Lugeon, with some 
other eminent Continental geologists, explains certain 
peculiar fiat folds the higher of which sometimes project 
considerably beyond the lower, in the more northern sedi- 
mentary zone of the Swiss and Savoy Alps, by supposing 
that to no smalt extent the strata have been thrust for- 
waid from an original position south of the watershed 
of the Pennine-I epontine Alps, overriding, as they 
advanced their crest and that of the Oberland (neither 
having then attained its present altitude) This pressure 
was produced by the greater thickness of deposits of mid- 
Icrtiary age, speaking in general terms Prof Sollas, in 
concluding a verv interesting and suggestive paper on 
some experiments with cobbler’s wax, published in the 
last volume of the Quarterly Journal of the society, p 716 
suggests that the results are favourable to the views of 
the l aus'inno professor The author takes exception to 
some of the ( ases, especially two to the eist of the Simplon 
Pass, which are adduced by Prof Lugeon in support of 
his hypothesis It is maintained that the hypothesis re- 
ceives no real support from Prof Sollas’* experiments, and 
involves mechanical difficulties which are practically in- 
superable — The cord rocks of Barhados Prof J B 
Hurrlton* The results of the author’s extended, and in 
many place* detailed re examination of the coral-rocks in 
the southern half of Bubado* give no support to Dr 
J W Spencer's theoiv of the existence of strata of the 
“ Antigua formation ” in that island It is now shown 
that a certain knoll, whence Dr Spencer collected corals 
which in his estimation proved that it and other parts of 
the coral-rock* were of Oligocene age, is in part made 
up of corals which, as stated by °rof J W Gregory, 
/ certainfv show no evidence of any age greater than the 
Pleistocene' "The author has failed to find any signs of 
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the wid< spread formation, described In Dr, Spencer** paper 
as extending from Mount Misery to near Ragged Point* A 
distance of about eleven mile*, and dipping south-eastward 
at from u° to ao° 

Society of Chemical Industry, April 8 —Mr IL J* 
Friswell in the chair —Observation* on cotton and nitrated 
cotton H M o i t nthai* This paper deal* with tha 
appearance of cellulose* and hitroceUulosas In polarised, 
light their refractive indices and optical activity, as well 
as densities Fourteen samples of nitrated cottons of 
different degiees of nitration, different solubility and 
viscosity, thiee samples of nitrated wood cellulose, and 
two each of nitrated ramie and fiax, were examined The 
appearance in polarised light was found to vary with the 
degree of magnification and the light used, fibre* appear- 
ing differently when dry and when moistened Various 
moistening liquids gave different results The colours 
shown m polarised light under the same condition* seemed 
to be chiefly dependent on the material nitrated and the 
rffethod of nitration and they cannot be regarded as a 
function of the degree of nitration The densities of 

celluloses and of nitrocellulose* examined were found to 
be higher than those recorded in textbook* The densities 
of the nitrated material in solution were also determined 
and found to be higher than in the solid state Observ 
utions of the refractive index of nitrated cotton in solution 
gave results which were not concordant, and therefore 
determinations wore made on transparent films of nitrated 
cotton ramie and flax Ihe refractive index of cellulose 
was found by examining demtrated film* and then by 
placing fibres in a liquid of like refraction Atomic re- 

fractions were applied to some of the proposed formulae 
for cellulose, and showed that the cellulose molecule has 
no double bonds 

Entomological Society, April io — Mr C O Water 
house, president, in the chair — Wet- and dry-aeason forms 
of Pienna. Dr F A Dlx*y Specimens were shown 

of Pierm'e belonging to the genera Teracolus and Huphma 
Ihe exhibit was intended to illustrate the fact that in 

species of which the wet-season phases were very distinct 
from each othpr, the corresponding dry-season phases 
often could only be discriminated with difficulty — Forms 
of Osphya and concurrent species J Edward** Five 
forms of Osphya were shown, together with certain other 
species occurring at the same time and place, and, having 
regard to gait and appearance, resembling them more or 
less closely It was not suggested that these resemblance* 
are protective Attention wus also directed to an important 
function of the hind-legs of the male, namely, to secure 
him m portion at the time of pairing — Antennae-joints in 
frachiscehs H J Carter A microscopic slide prepared 
to demonstrate that the antennas of the genus Trachiscehs 
have eleven joints, and not ten as hitherto described — 
Odonata collected by Litut -Colonel C, G Nurse, chiefly 
in North-Western India K J Morton. — The life-history 
of Cvdimon (( T ranta) leilus L Ouppy. jun This paper 
waa followed bv a discussion on the migration habit* and 
classification of the species * 

Edinburgh 

Royal Society, February 18 —Dr Robert Munro,* vice 
president, in the chair — The coat colour in horse* Trof 
J C iwart (i) The remote common ancestor of the 
hquidx was probably of a reddish-brown (foxv-red) colour 
(3) Horses prior to domestication probably varied In colour 
and consisted of (n) species adapted for a forest life, 
having dark yellow-dun coat, a broad dorsal band and 
stripes more or less distinct on the face, neck, trunk, and 
leg* (f>) species like Prejvxlskv ’* horse, adapted for a 
steppe life, having a brown yellow or reddish-brown coat, 
a narrow dorsal band, but only at the most vestiges of 
shoulder and leg stripes, and ( c ) species adapted for a life 
on the plains, having a light vei!ow-dun coat and, in 
addition to a narrow dorsal band, only faint vestiges of 
stripes on the legs (3) Yellow duns belonging to different 
varieties mav, when crossed give rise to bay and chestnut 
as wpII as vellow-dun offspring (4) Bays obtained by 
crossing vellow-duns may, when crossed with pure yellow- 
duns, ueld black and chestnut a* well a* bay offspring 
(5) Chestnuts derived from eroding vellow-duns may, when 
crossed with pure yellow-duns vield white and bay as 
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well U cbe*tmit offspring (6) When crowed with a 
yellow -dun a white may yield grey roan and white-dun 
offspring* (7) A black, crossed with a yellow-dun, may 
yield either yellow-dun or black offspring —The geology 
dl Ardroawn Dr J D Faioontr. A brief description 
is given of the geological structure of the area in the 
Immediate neighbourhood of ArdrossSn, the suggestion 
being made that the Upper Old Red bundstone and ovrr- 
lylng volcanic senes were folded over an anticlinal uxts 
striking porth west and south-east behind Ardro&san The 
petrographtcal characters of the Carboniferous lava* and 
mtrueiva rocks are described in detail Of the latter, the 
most important is the sill at Castle Craigs, more than 
half of which is composed of picritc This rock passes 
upward into hornblende-dolerite along the whole length of 
thfc sill The upper portion of the intrusion is fine grained 
and banded parallel with the upper surface, and is crossed 
b) small pink Telepathic veins The sill affords an excel- 
lent example of the differentiation of one and the same 
magma into a lower basic and an upper felspathic portion 
It is supposed to present considerable analogy to the 
banded poridotltes and gabbros of Skye, and to differ from 
the Btackburn and Barnton pic rites near Edinburgh, in 
which the differentiation took place entirely after intrusion 

March 4 — Prof Crum Brown, vice-president in the 
chair — Algebra after Hamilton, or multenions Prof 
Alexander M'Avlay This is a system resembling in its 
generality the iusdehttungslehrc of Or issmann, but built 
on the lim* of Hamilton’s quaternions It differs from 
the Ausdehnungslehre in hiving only one method of multi- 
plication The theory of the “ linitv,’ aimlogous to the 
linear vector function in quaternions or to the matrix in 
algebra, is developed In considerable detail , also the closely 
connected method of differentiation, which is based upon 
the properties of the gentrahsed v — Note on the change 
produced in the conductivity and density of lead wires 
hy permanent stretching J A Donaldson and R 

Wil*on< The experiments were carried out in the physical 
laboratory of Edinburgh Universitv The results were 
negative, there being within the errors of observation no 
appreciable change in either the electric conductivity or 
the density — The dynamical theory of seismometers Dr 
C Ci Knott. Some account was given of the recent 
important results, both theoretical and experimental, 
obtained by Prime Gahtzin m his discussion of the theory 
of the horizontal pendulum, and a general discussion of 
earthquake records, now familiar to all students of 
seismology, led to the conclusion that, except for small, 
comparatively rapid vibrations of the ground, the amplitudes 
of the records could not be n garded as reproducing the 
motion of the ground even to a first approximation - 
Temperature observations in tht North Sea Prof D'Arcy 
W Thompson In this communication the author gave 
an account of methods and results which form a part of 
the second report of the North Sea Fisheries Investigation 
Committee The material which formed the basis of the 
investigation was obtained partly from regular observ- 
ations made at lighthouses and on lightships, and partly 
from observations, furnished twice u day, by ciptains of 
passenger steamers From these, by graphical interpola- 
tion fair monthly means of water temperatures on the 
surface and at various d» pths were obtained Manv 
Inten sting results were arrived at, especially with regard 
to the changes of temperature throughout the year and 
the range of annual changi in different regions of the 
North Sea See the Blue book lecently published by His 
Majesty’s Government 

March 18 —Dr R H Traquair, vice-president in 
the chair — The influence of temperature on the photo 
electric thscharge from platinum Dr W Mansergh 
V«rl«y and F Unwin* The experiments were made in 
air, In carbon dioxide, and in hydrogen, at pressures vary 
\n$, In each gas from atmospheric pressure to a pressure 
Of 00015 mm of mercury In air and carbon dioxide at 
atmospheric pressure the photoelectric currents decreased 
with increase of temperature up to about 400° C , after 
which they began to increase again The maximum 
diminution In current was about 80 per cent of the normal 
value The behaviour of these two gases was identical 
In hydrogen at this pressure, on the other hand, the 
currents steadily Increased as the temperature was raised 
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from the ordinary temperature of Jhc air At the lowest 
pressure (0*0035 mm ) the photoelectric discharge in each 
gas was found to increase when the temperature wa» 
raised from that of the atmosphere to 6o° C Further 
increase of temperature up to 400° C produced no change 
in the photoelectric current \Vhen the temperature was 
reduced to the ordinary temperature of the air, the sensl- 
bihtv of the surfai e gradually diminished with time, fall- 
ing to half its value in about twenty-four hours In all 
cases time was required for the sensibility to attttln a 
steady value after any change in temperature —5 f»iro- 
phyllutn ftrrugtmum, a new g< nus and species of thread 
bacteria D Kill*. 1 his flat, leaf-like, spirally wound 
organism was discovered by the author in iron-water 
ditches about a mile from Renfrew The width varied 
from 1 ft to 6 g according to age, and the length might 
rtach 200 The multiplication was by mean* of comma, 
whah germinated Immediately after germination the 
organism had a slight motility but this soon ceased 
Before deposition of tht iron the cell was semi transparent 
rhis new genus connects the iron bacteria, which at 
present are placed in the C blamvdobai tenare*o, or thread- 
bacteria, with Spiromonas, a genus which must therefore 
be now included among the thread-bat term —The func- 
tions of the Rolandie cortex in monkeys Drs W A dolly 
and Sutherland Simpson The object of the experiments, 
which were carried out in the physiological laboratory of 
bdmburgh University was to delimit accurately the motor 
areas in the cortex ecrrbn of the monk«y Th'* method 
employed w is n new one I he cortex was stimulated by 
unipolar faradisation, and the mas were isolated by the 
use of vuhamte pi ites The sh irp edges of these plates 
were inserted into the eort< x to a depth sufficient to divide 
the grey mitttr without pern (rating the underlying white 
substance It was shown (hat the movements of muscles 
rtsultihg from ^timulUion of the ascending parietal con- 
volution were due lo spn ad of current to the ascending 
frontal tonvolution The motor centres in front of the 
fissun of Rolando and on the mesial aspect of the hemi- 
sphere wire mapped out by application of the same Isola- 
tion method —Hydrates in aqueous solutions of electro- 
lytes Rev S M Johnston* 1 he paper gave results 
of extensive srries of observations of the elevation of the 
boding point and loweimg of the freezing pofnt fn strong 
solutions, with <h terminations of conductivities at o° C 
and Q9° 4 C In most of the curves showing the relation 
between concentration and elevation per gram equivalent 
there was a minimum point, above which elevation per 
gram equivalent usually imreised with concentration at 
a gradually diminishing rate 1 he hydration of the mole- 
cules and ion* of the solutions examined was discussed 
on the admittedly doubtful assumption that the ionisation 
could be roughly determined from conductivity data 
Freezing-point end boiling-point data were found to give 
very similir values of the extent of hydration, the de- 
liquescent s dts giving the higher pci tentage hydrations 
The number of molt rules of water of hvcli ition per mole- 
cule of solvent for a highly concentritcd solution of a 
non-dt liquescent salt was found in some rises to be much 
less than the number of molecules of water of crystallisa- 
tion 

Parts 

Academy of Sciences, April 1* — M A ChsnveAu in 
the chair — Primitive tuberculosis of the lung end of the 
bronchial nnd mediastinal ganglions, communicated to 
voting calvfs bv the ingestion of tuberculous virus of bovine 
origin A Chauveau A review of the author’s tom 
mumcations on the subject of tuberculous infection of the 
lungs through the alimentary (.anal, with especial refi r- 
cuce to the recent work of Calmette- — Th< application to 
pyudme of the method of direct h) drogenation by nickel 
P ml Sabatier and A Maltha At modcr ife tempera- 
tures (120° C to 220 0 C ) pyridine is scirrclv affected by 
this reaction less than 1 per cent being actwl on The 
amine formed is shown with certamtv to differ from 
piperidine Ihe expected reduction product and mav 
possibly prove to be amylamine If tin reaction is allowed 
to pioceed at higher temperuturrs nmmoni 1 and pentane 
are produetd in considerable quantities —Contribution to 
the pathogenv of pulmonary anthrarosis S Arlolnff and 
J Forg*ot \ controversial paper directed against the 
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hypothesis of CHlmytlt, V ansteenberghe, and Grisez — 
Restart hes on ammoriH^h Henri Molmn. The contents 
of a *»cded letter deposited November 5, 1906 The 

presence of w iter is not necessary to the production of 
ammonium amalgam, since it can be produced by the 
interaction of sodium on the chloride or iodide of 
ammonium in liquid ammonia at — 40° C This reaction 
js, however, only possible in the prt score of an excess of 
sodium If the excess of sodium tn removed bv repeated 
washings with a solution of an ammonium silt in liquid 
ammonu thi so-called ammonium amalgam no longer 
exists An account is also given of th< product obtained 
by tin chctrolysis of the double iodide of mercury and 
ammonia in liquid ammonia — Ptof Wit/ was elected a 
* orn spond jnt for the section of mechanic* in the place 
ol the late Prof L Boltzmann — Ihe form of the geoid in 
the nughboui hood of Sahel Algur-. MM Bourgeois 
and Noiret — A new method of regulating \-rav tubes 
<1 Borlomoftt. 1 h( an ingf ment proposed consists of an 
aluminium tube which can be contacted at will to eilhfer, 
tlie anode or hithode ihe tube tan bo made either hard 
or soft in a few minutis — Ihe dett 1 ruination of thp limits 
of inflammability of explosive mixtures of ether vapour 
and or Jem Mtunltr The lower limit of inflamma- 
bility is about 75 milligrams of tlhi r per litre of air, the 
upper limit is about 200 milligrams of ether per litre — - 
1 he reduction of magnesia by carbon Paul L«b«au 
Magnesia is reduced by carbon at the temperature of the 
elettru furnace with the production of magnesium and 
mugrusmm carbide Both products are in great part 
destroved by the at lion of the furnace gases which diffuse 
through (he tarbon tubes 1 his gas contains much carbon 
monoxide, and it is known that magnesium reduces this 
gis with great facility — Sulphide of aluminium and its 
combinations with m mgunese and iron sulphides Marcel 
Houdard Sulphide of aluminium, which is irreducible 
ut the high temperatures of the electric furnace* forms 
with sulphide of manganese and sulphide of iron two 
double compounds Al 3 S 4 Mn and ,U 3 S 4 be, a description 
of thi propei ties of these two substances being given — A 
new chloride of tantalum C Chabrl* ihe new chloride 
is obtained bv the reduction of t cntalum pentachloride 
wilh sodium amalgam Its composition is given by the 
formula f iC1 a 2H,0, and an account is given of its 
chcmic il behaviour -- V method of synthesis of non-substi- 
tuted 0-ketonn amides Ch Mourtu and I Uuenneo 
The acetylenic amides heated In alcoholic solution with 
a sicondarv amine best with piperidine, give good vields 
of ihe corresponding ketomc amides —The migration of 
compounds possessing smell in the plant Fug Charabot 
and G Lai ou« The migration of these products from 
the leaves during inflorescence is proved — The Lutetian 
In the Soudan and the Sahara R Ohuctoau 
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VlJiCtiOW'S LETTERS 10 HIS PARENTS 

Rudolf Vtrchoxv Brief e an Seme Fltcrn y 1839 bts 
1864 Edited bv Marie RabI geb Virchow Pp 
xl+244 (Leipzig Y\ Engclmann, 1906 ) Price 
5 marks 

IN atl excellent and )et modtst inlrod action to her 
■*“ father’s litters, Trau R ibl expresses the opinion 
that thev have * ilmosl the value of an lutobio- 
graphv”, in this she underrslimalt # their worth, 
for 1 ven at the best an autobiogr iphv is but 1 picture 
drawn long- after the earl) struggles ire over, 
whereas we have here a picture puntid as the events 
happened, and painted with a r ire shill md un- 
common mtimatv, beciusc it w »s not drawn for the 
public gaze, but for his f tthei ’s ev hven had \ ir- 
chow become, as was origin ilh inUndtd, nure|\ a 
surgeon in the arniv, md h id ht run uned as at 
one tirra he fe lied, simpl\ 1 unit in tin great avenge 
mass, these letters would still haw 1 p* rm mint value 
is an interesting r< cord ot student lib tn Berlin 
during the fourth decadt of last eonturv , but smu 
they depict the struggles of vouthful wars which 
culminated in a triple tnumph it tin d uv n of m in- 
hood they form indttd ont of the most import ml 
contributions ever made to the study of gre it men 
Before his Ihirtuth \eir \ irchOw had overthrown 1 
speculative pathologv whnh rt girded dist ise is 1 
manifestation of hummus of the blood, and b\ the 
application of the methods used in the more evict 
sciences and the use of the microscope u placed it by 
one which restfd on a solid found ition of f vet He 
had by then begun the studv of tht mtiqmtics ind 
people of his native province of Pomeremi, b\ 
then ht hid thrown in his lot, at tht risk of pluc 
and life, wath the pitriots who sought to curtail the 
autocr icv of tht crown and imchorate the condition 
of the poor and oppressed lie w a& a splendid 
fighter and he fought for truth \nd freedom in 
politics is well as tn science 

Virchow himself hi Id the opinion thit the kc> to 1 
man’s nuntil development was not to be found in a 
studv of the outward events winch ever) one might 
see, but in an intimate knowledge of the inward 
events, whnh only the man himself could know But 
even when these letters have supplied us with a know- 
ledge of both outward and unv ird events we ari still 
at a loss to explnn whv it was th it m onlv son of i 
small farmer in a Point r innn village who ret lived, 
the orthodox education of m irmv surgeon, bciame 
the VircJbqvv we known in p dholouv politics and 
anthropology Hercditv si irielv helps us, his fithir 
with the best will in the world, onlv succteded in 
continuall) mism imping his small f irm and w is 
per'rtianentl) in financial straits, his motlu r we can 
picture from a letter \ irehovv iddrtssed to hi r while 
he was still 4 junior studtnt in Berlin, in that hi 
enjoins her to give over compl lining of th* hardness 
of fate — what she nanus f it* , hi stvs, is merely the 
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result of human deeds-wmd advises her to cease con- 
fiding her domestic troubles to chance acqualntartccs 
Her love and meekness towards* him- were un- 
bounded His uncle on his mothir’s side was an 
architect of some repute in Berlin, fiis uncle ort his 
father’s side laboured with success to improve the 
inoutrerm nt of the Prussian soldier 

I lit circumstances of \ irehow \ youth resemble 
verv close I v those of Ruskin, except th it Virchow^ 
fathom w is a poor man Both were onlv children* 
m both cists the fjthti was the doirun int partner 
md took eliboi ito puns to te ich tin child to ub^rve, 
in both tises the children In Ihe time Lh< v rt ached 
caHv manhood, hid liv d tin ir g i/c on i universe 
while their fitbers’ e\ ( s ihui strived fir beyond the 
villigi pump, with tin nituril result fh it the 
mtim th rt 1 itumshms betwtm halnr and son bumm 
sort h str lined “Onlv v on misunderstand nu ” the 
\ ou Ih ful \11ehow wntis to his fithu ‘if vou think 
m\ pridt and sdf-eonhdmw spring from mv know- 
ledge, its blinks I know b< st , th* \ spring from 
a tonsciousn ss th it 1 d( sire Intttr md gri ater 
things and sfriw mm c irm sih foi 1 lull md 1 mil. 
plete mtiUil hfe thin most mm His falhtr hid 
act list d him of being self-tonic it< d egoistic il, and 
wildlv u topi in Much of tht 101 rt -qiondmio rt lilts 
to tmaiue ind clothes \nthow ^ mor tounsels tht 
purchase of rcidv-mid* tiousus, ‘ tvoivbodv who 
knows tdvisis mt igun^i tht m ’ n plies his mn— ■ 
ind the son dw »\s took his own w 11 in his e irl\ 
studtnt dais he set his ho* 11 1 on 1 felt hit but 
m in tged to jog ilong In boirowmg ont until the 
spi ing < imt w lu n tin pirtuulai f ishion of th it veir 
had dtilired its If md ht hid aieumuldtd sufficient 
funds for the purpose of pun hiving e m w oik 
“It is s id to think ht wrilts * th a m\ whole 

future should h ing on 1 si ison ibk f ill of 1 un or 
i ft v\ weeks of good vvtallur in thi h irvcvt " 

V in how nevtr forgot tht halt firm “ How does 
the corn look*' ht lontmuilh tsks ‘ irt the 

meidows doing well bvm w ht n his nnm was 
known m all th< 1 lpit ils of Puropt ht promisi s 
his f ither to be home in hirvm to give him “ 1 
hind with 1 m pot 1 toes 

Sonu \t irs i^i> tin wnltr if tlin n ilm inquired 
into tlu nriumstmits vvhuli 1 » d to uung men lik- 
ing up the studv of nu dn nu In sev' n casts out 

of one liundrt d the n is in w is found to b< that 
medium was tin onlv nu ms of hvilihoid open to 
them which g nt in oppoitumtv of tontinuing a 
studv of tin n mu tl sciences e-qucnllv bot mv md 
n itur tl historv lh it w is tlu reason whnh Wd 
\ in how to tlu stud\ of mi dirmt , it sth*>l the 
n itur il si it nt t s utr thi lit bbu s of his spue hours 
Things hive 1 hinged since \ irehovv \ dn ne irl> 

II the mm who oeeupud tht chars of ehernistiv 
bot im ind n llui d history wire tht n trumd foi 
medu nu , now idivs mu 111 i\ I10 * to m ik 1 liveli- 
hood is Will as a h ibhv of thtm 

Ont is sururisid to find so lath nuninn of 
Joh mins Mulltr in tin Uiiers Ins w is ih mast* r 
nund among \ irch-w s teaehirs Hi musl rtd 
anion * his pupils all tlu nun wh m di Ik rim 1 
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great medical cenlre— Du Bois-Reymond, Bruike, 
Haeckel, Helmholtz Henle, Remak, Schwar^n, and 
Virihow Virchow hnnstlf would be the first, in hi-> 
maturer years, to acknowledge the debt he and all 
German) owes to Muller A K 


IN ORGANIC CHFMISTRY 

'Introduction to General Jnorgamc Chen}tstry^ By 
Prof Alexander Smith Pp wih+780 (New 
York lhe t entury Co, 1906) 

Systematic Inorganu t hemistry from the Standpoint 
of the Periodic Law By Dr R M C.tveq and I)r 
G I) Lander Pp Mx + 374 (London Blackie 
and Sojn, Ltd 1906 ) Pnct 6s ntt 

A MONG ricentlv published clumieal books, of 
medium weight, ns the clothiers sav, thtsi two 
are worth) of pariu ular attention, for they embody 
careful attempts to present chemistry In a somewhat 
new way, md t ht x have, euh of them, a d^tmet 
individuals , 

Prof Alexander Smith, of Chicago has already 
expressed his views on the whole subject of chemical 
teaching m a work reviewed in these columns 1 few 
years since and he has published a “ I aboratory Out 
line f >f General Chemistry ” which has manv merits, 
and h is ircavcd the compliment of (rimdUron into 
German We turned, therefore, to his present ex- 
position of general inorganic chemistry with special 
interest md with considerable exput Sons lhis new 
hook embodies m attempt to interweave is much of 
the theory and dctul of inorganic chemistn as will 
provide a re i son a bit comse for a student entering 
upon the stud\ of clumistr\ at a umversitv Prof 
Smith adopts the plan ot devxloping the theory piece 
meal so th it 

“no conception is defined md no gem r lhsatiort or 
law is devclop(d until siuh i point has bt<n renhed 
that applications of the concept 1 in and experimental 
illustrations, laler to bi relitcd in the I iw ll ivt 
already been encounttnd and thue is ibout to bt 
occasion for further applio itions md illustrations of 
the same things in the chipurs immediately sue- 
ceeding " 

I his is a difficult plan to carry out thoroughly 
in a science where there is rc ilh no one 
dearly definable sequence of lopus that is the 
most natural or logic tl, ind where indeed the most 
elementary facts md most familiar phenomt n \ will, 
if we like, provoke the $bst fir re idling questions 
of theotv But Prof Srjyth has met thi difluultics 
of his task with great skill, and has givtn us a very 
judicious and well-balanced selection of the facts of 
inorganic chemistry with a bod\ of theoretical 
information little less than is to be found in a fairlv 
advanced work on physical chemistry In this last 
direction thq author has gone much further than most 
writers of flibdern text books, and his exposition of 
principle^ 1* ip many respects original in* form, and 
for that reason all the more interesting The divorce 
between tpprgamc and physical chemistry is admittedly 
artificial, and no one can question that great gain 
to the study of inorganic f icts is derived from the 

NO. 1950, VOL, 751 


application of chemical dynamiesand tftfc docft&ffc af 

equilibrium The infusion of ' ^ett^henfistty, u itc- 

companied by the doctrine of ionic 

not be- so universally acceptable, but pr&fetabfy 

chemists will consider the introduction of pewr 

dualism entirely justified by the pfleseht 'df 

knowledge 

Whilst Prof Smith has skHfully handled the 
theoretical matters which he has introduced/ we can** 
not help thinking that he has attempted too 

much, and that m some cases the compression of the 
treatment imposed by the limits of the book will leave 
the student ii^ the possession of thin knowledge and 
vigue ideis The part of Prof Smith's book thdt 
seems to the present writer to be the least satisfactory ( 
is the introduction (chapters u to iv y, and this j wijf 
the more to be regretted as it may prejudice tihe* 
reader it the outset and deter him from proceeding 
to the vastly better material beyond Hu fault that if 
to be found fs one not uncommon m American books, 
though it is of Teutonic origin , it is the attempt to 
re id into chemistry a kind of philosophical complete- 
ness md logical exactitude which it does not really 
yet possess The delimitations of an “abstract con- 
crete science,*' the meaning of “ explanation,” the 
explanation that “ a cause is a condition cr occurrence 
which always precedes another condition or occur- 
rence *’ “ stochastic md formulativc hypotheses," the 
review of iron and sulphur with a view' to the dis- 
tinction between chemistry and phyeus, these seem 
hardly fruitful topics 

Nor do we think that Prof Smith is happy m hi* 
treatment of tht m On p 5 it i* stated in leaded type 
that 

44 the most obvious characteristic of a chemical 
phenomenon is that all the physical properties 
of the substance alt* r, that this alteration its 
ibrupt that, in fut the products nre different sub- 
stances that the recognition and study of such a 
phenomenon is an omplishtd entirely by observations 
of 1 physical nature ” 

Now is this true of so simple an occurrence as the 
heating of a piece of thalk/ Where is the obvious 
and abrupt alteration of all physical properties 5 

Again, on p 32, the leaded statements distinguish- 
ing between an element and a simple substance are 
almost cryptic in their subtlety* besides being mere 
dogmas as applied to members of the argon family 

These examples might be multiplied, but enough 
has been said to indie ite an objection that wall be 
felt, wr vulture to think, by most readers, in relation 
to this exi eptionully valuable and interesting book 
It might be worth considering whether, if they are 
to be retained at all, these philosophic $xcUfMona 
should not be confined to an appendix 

Drs Cavep and lender have written a Compact 
work on inorganic chemistry from the standpoint of 
the periodic law, intended for students who haVe 
reached the last stage 6f their degree coyrSe It Is 
entirely different m scope and style from the work* 
just noticed* and it has its own very distinct merit*. 
It will probably satisfy admirably the requirement# of 
students who desire to knit up the “Vavelled sleeve** 
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r^iuU* from two years oJ the most con- 
tithing of inorganic chemistry, no matter 
h$*?l t^wjbomj.or to whom the teaching be adrmnis- 
tet**k$9nh® faok is condensed, but it is not dull, 
therifeUr «> fact, a sort of grip about it which is 
sustaining Many subjects of difficulty, such 
gjfcilhe complex cyanides and the amines, are treated 
with mnch dearness and perspicuity and most new 
things in inorgaplc chemistry are well elucidated It 
really a work on s>stemntic chemistry, a study of 
' chemic&l compounds per se> detached from all the arts 
of man* a sort of comparative anatom) based on the 
periodic law Judged from this point of view, and 
pot as a work that purports to contain all that a 
degree student should know of inorganic chemistry, it 
ieems to the present writer as good us any work that 
has been written with the same object, and a great 
deal better than most of them 

Very ftw mistakes have been noticed in reading 
the 'book, but the expression (p 8), “ the modified 
form of Gay-LussacS law is Uogidro’s h\v, M would 
shock the author of the first book under notice, and 
it is certainly not felicitous On p 44 the hvdndes 
of sodium and potassium are (in view of Moissan’s 
work) unfairly denied the character of definite com- 
pounds , and on p 203 nitrogen trioxide is said to 
dUsotmie completely into nunc oxide and nitrogen 
peroxide on evaporating "The authors propose and 
use the terms baugentc and respectively for 

base-producing and acid-producing, and there seems 
to be some need for such words, it is certamK 
contusing to speak of the basic properties of oxygen 
and the basic properties of caustic soda 

Arthur SMirrmis 


GkOGR 1 PHY rOR SCHOOLS 

A Progressive Course of Comparative 6 tography on 
thi Concentric System By P H L ’Estrange 

Pp xn f 148 (London Geo Fhihp and Son, 

Ltd 1906 ) Price 65 net 

Philips' Progressive itlas of Comparativt G tography 
Edited bv P H L’Estrnnge Pp 148 (London 
Geo Philip and Son, 1 td , nd ) Price j s 6d 
net 

Stanford's Octavo Atlas of Modern Geography Third 
edition Pp 104 + 50 mips (London Fdward 
Stanford, 1906 ) Price 25V 

T HE very title of Mr L ’Estrange T s book expresses 
an admirable idea The graduation of geo- 
graphical teaching in such a vv xy as to ad ipt the 
matter to boys and girls of different ages, ind yet 
to make it educational ht every stage, and hence to 
present at successive stages tasks of gradually 
advancing difficulty, is admittedly one of the hardest 
arid at the same tune one of the most important 
problems which the teacher has to face In his 
attempt to accomplish this Usk Mr I/Estrmge has 
produced a work on which a very great amount of 
thought and pajns have been bestowed, with such a 
wealth of instructive maps extremely useful for 
teaching purposes, and of tqutlly instructive pictorial 
illustrations, and with n text possessing so many 
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valuable features, that it may be unhesitatingly and 
cordially recommended to every teacher of geography 

It is to be regretted, however, that one cannot feel 
Xhe same confidence 111 recommending the book for 
the use of the pupils Notwithstanding all that Mr 
L’hstrangc has succeeded in doing, notwithstanding 
the fact that he has nnde important contributions to 
the solution of the problem tint he has set himself, 
it can scarcely be admitted that lie has been quite 
suutssful in so mastering the store of information 
he has amassed as lo load the learn# r stcurely on- 
wards in the manner hi has destgnid This results 
partly, it would seem, from the fait tint he has 
never formed an) eh ir conception of the function of 
geography as distinguished from geolog) He gives 
us no difinition of the subjtcl, but opt ns at once 
with tn account of the strut tore of the earth’s crust 
such as is given by the geologist The greater part 
of this account is no doubt, iLo of geographical 
interest, but if Mr I ’1 strmge had recognised the 
fact thit gcogr iphv md g<e>log\ diffti in thi 11 points 
of view he would probiblv h iv< give n less import 
ance to some and gre ittr importance to othei parts 
of his phvsii tl geography 

The main fe iture of Mr L’Fstrange’s work is an 
attempt to gr idu ile the subject m three stages, A, 
B ind C thi \ st igi suit ible lo the lowir section 
of a school in which 1 bin m i\ spend two Mars, the 
others to the higher sections The box is intended 
in i ich sucitssive stage to go over th* sum ground, 
to gam addition il knowledge md to exercise his 
thoughts on more difficult problems in the higher 
stages but “ ill without ovei lapping or ill-ordered 
acquisition of knowledge ” This plan is followed 
both in the text and the maps and the manner in 
whieh it is carried out in thi maps is one of the 
most important contributions the author his made 
to the euomplishment of his task 

I he pi in is in a large me isure sound but probably 
most te uhers will be disposed to think that he has 
pushed the idea of covering the sim< ground at every 
stage too fir They will question whether some of 
the subjot Is d( ill with are suited lot the \ stage it 
all, for instance th it of m ip projections, which is 
distributed in n very uns itisfaetorv manner over 
stages \ B and C This f mil however, Lan be 
remedied bv the teacher himself reserving the entire 
subject for the C stige It is a more serious defect 
where wc find that a reference to a higher stige is 
netcssiry to the complete understanding of a lower 
one, or ide is suited only to a more advanced stage are 
introduced in the treatment of subjects quite proper to 
a less advanced stage Thus on p 12, after the con- 
sideration of the whole subject of running water we 
arc suddcnl) intmdueed in stage \ to the conception 
of alluvial v illeys, explained ns 44 ft it plains of rich 
soil deposited by rivers in their lower courses’ , yet 
in th< general treatment of running w iter in the \ 
stage there is no account of the formation of such 
pi uns, to understand which one has to consider an 
action (of a quite simple character) reserved for the 
C stag#, while m the \ stige of the general matter 
wc are introduced to the very difficult conception of 
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a w graded river ” !t is still worse to meet with 
statements that cannot but tend to beget confused 
thinking on the part of the learner, as where we are 
told that “ on a flat surface streams begin by cutting 
deep perpend iculnr-sided ravines a* in the 

cartons of Colorado ” (p 8, col 2), or where from 
the wording of the text, a boy would be led to i 
believe that a river in subsiding after a flood de- 
posit}* matter only along it^ banks (p 9, col I), or 
where he is told (p 32, col 2) th it “ the length and 
dirfeition of rivers [in Great Britain] arc largely deter- 
mined by the surface features,” which ought to had 
him to try to think what other circumstances may 
contribute to determining those things These points 
may seem trifles, but for the \ stage more particu- 
larly it is es-smtial that the statements should be 
strictly accurate ind unequivoi ally clear More 
serious misconceptions are sure to be engendered by 
such statements as that ” the circulation of the 
waters of the ocean brings warmth to the coasts of 
British Columbia and Western Europe ” (p 18, 
col a) That is quite true if wl understand bv the 
coast the mtrt line of contact of land and water, but 
boys and girls ought to understand and never forgt t 
that it is not true 6 Inches inland Indeed, the whole 
of the important subject of temperature is very in- 
adequately treated There is no systematic develop- 
ment and consistent application of the fact slated on 
p 16, col 1 , that ” movements of air naturally bring 
warmth to cooler regions or coldness to warmer,” 
and the neglect of this, one of the most serious 
omissions, apparently due to the falling to form a 
distinct conception of the function of geography, give* 
rise to other statements m the book that cannot but 
mislead 

In the prefuc, Mr I T strange points out thu in 
most of the maps m his book the projections adopted 
are such as show the parallels of latitude h\ straight 
lines I or larger areas the projection most fre- 
qucntlv used is the homalographic, which is indeed 
very good where comparisons of irea arc important, 
but is not >atisfactory for wind maps, for which it is 
used in Plate 4, with the result that in the J muarv 
map the arrows representing the direction of the wind 
over the Yellow Sea and the Sea of J ipan will be 
rend is indicating north-west winds if we refer them 
to the par diets of latitude, but nearly due north if we 
refer them to the meridians Bv Mr L* Estrange 
Mercator’s projection is esqjiewed throughout, but in 
spite of its obvious faults, for wind maps there is none 
better 

The coloured plates, sixty -nine In number, of Mr 
L’Fstrnngc’s book ire now to be hid separately under 
the tjUle of Philips’ 4 ‘ Progressive Atlas of Com- 
parative Geography ” Thev consist mainly of maps 
on each of which rhtre are either names or references 
by means of letters and numbers printed fn brown, 
blue, and red On the named maps the brown names 
are those which it is considered proper for the boys 
and girls in the A stage to barn, those in B learning 
^lso the Wufe, and those in C adding the red The 
maps with differences ate m other respects duplicates 
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of the named maps, and atfe * * 

In addition, there are various dkdfr 

mercial, and industrial maps land 

executed for the purpose for vhteh, they { 

The “Atlas,” like the correstjwjndlng imBm, 

14 Geography,” is prtmded with nts, index 
and ingenious plan, only the Hearts* :? degrtfes 
tude and longitude marked on thfe map b^lng glytwh , 
with the bearing front the intersection At 
Thus Nagpur is entered so So N W-, ttiS&i 

it lies north-w^ejit of the intersection of N* 
a method which enables one to find^tho place on 
map referred to with great Tfestt UrtqueitaottdWy thi* 

44 Atlas n is fitted to be extremely useful in schools 1 
11 Stanford’* Octavo Atlas” ^eli kndwh for 
merits of handiness, of as much fulness as Is Com- 
patible with Us si?e, and as much dearness fan U 
compatible with its fulness In this flew edition the 
more Important changes that have taken place Q ft 
the map of the world since the !a$t edition a& in- 
dicated Th' difficulty of inserting now names on 
the maps might to some extent have been met by 
inserting them in the tnde\, where the excellent \>\sm 
is adopted of including more names than are to be 
found on the maps,, so that those who use the atlas 
are at least enabled to fix the position of a place on 
the proper mip, and thus see its relations to the 
places which are named thereon The fact is, how- 
ever, that some names, such as Kotlass In Rtissia 
and Nelson m British Columbia, have alreidv found 
a place on maps, but n6t m the index For a riew 
edition it would be well to reprint this inde^c, abandon- 
ing the present plan of giving no reference to the 
number of a map, but only the name of the country 
to which a place belongs Thus one gets the latitude 
and longitude of n place m Canada, then has to refer 
to the table of maps at the beginning, and, finally, 
to ascertain in which of the three maps of Canada 
there enumerated the place is to be found In re- 
printing the Index the opportunity might be taken to 
insert all places omitted Geo G ChishoLm. 


PH 01 OGRAPH\ FOR COLLEGE SI V DENTS. 

Photography for Students of Physics and Chemistry, 
By Prof, Louis Derr Pp vii-l-247 (NeW Yhrfc 
The Macmillan Company * London Maermflan and 
Co t Ltd , 1906 ) Price 65 net. 

P ROF DERR 1* hard 'to please He $ays that 
good handbooks of photographic manipulation 
arc abundant, but they are apt to be unsatisfactory 
because their business is not to explain principles 
Of complete treatises there are also qot ^ few, but 
in them the thoughtful student is likely to be 44 over- 
whelmed with an avalanche of detail and history*^ 
,nnd monographs are too highly tccfmtfekl and eprt* 
fined to such limited portions of the photographic 
field that the desired mfonhatjort generally m 
the gaps between them*” He has* therefore* 
endeavoured to prepare a voluiW^that suffers from 
node of these disadvantages He may have suited 
his book to the needs of his student^, but the rtsulty 
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itself as a very uneven treat- 

have Cighty-mne pages devoted to 
tb^i v a third of the volume, all the various 
tUtotWptfr b£*rtlver printing are dismissed in buli forty- 
tfatsi We find that tomn*g silver prints has 
imes devoted to it, platinum printing twenty- 
Jures and two equations* while the use of spoiled 
plates by cleaning off the films and utilising 
i gU»s compares with the above important Subjects 
w^th Its twetyty-nlne fines 'I he incompleteness of the 
Cdhjsidoration of tome other subjects, such as halation 
iltid intensification, leads sometimes to statements 
thjfcfc may convey a false impression We read, for 
dfllample, that by continuing the development of an 
$xpo£ed gelatlno-br amide plate “ the image will gain 
st^pdily hi density until all the silver present h is been 
reduced, when of course the process ends a state- 
ment that even mere r«le-of-thumb photographers 
kno\V ? often to their cost, is not true Here, as in 
one or two other case*, theoretical considerations 
seem to have misled the author with regard to facts 
In short, he does not seem at home in the treatment 
of what might be called the more strict!) photographic 
parts of the subject 

U is easy to discover the sections of the subject 
that the author delights in, and it is in these that 
the value of the- book consists The chapters on 
tenses do not go deeply into the matter, but the) are 
interesting and clear, and give those details that 
Students want The representations of the light re- 
flated from the glass-air surface* of single, doublet, 
and triplet lenses, and a Ions with four separate 
glasses, ate novel as book illustrations and very in- 
structive In the directions given for testing a lens 
fpr its defining power, the fact that commercial 
plates are not fiat is very properly emphasised, but 
this fact is overlooked in the method given for test 
ing a camera for “register “ It is to be regretted 
that depth of definition is treated of in the orthodox 
manner, namely, only as* it affects that part of the 
plate immediately adjacent to the lens axis In 
direct contrast to this, the author does not follow in 
the footsteps of ipost of his predecessors with regard 
to illumination, considering the effects of focal length 
a$d aperture only, but demonstrates exactly how the 
brightness of the image on the plate must fail off 
at a distance from the lens axis under even the best 
expt runental conditions 

The chapter on exposure shutters shows that the 
author is practically htmilur with them He gives 
fha main facts concerning them, and the methods that 
he has used himself in investigating their mode of 
ftcthjh He give* a table/ twp and a half pages in 
length, of the distances that a body falls in, each 
hundredth of a second for a distance fallen of from 
$ feet to 30 feet This ponderous method of timing 
shutters i* surely obsolete The rotating bicycle- 
whOcl method is also described, as well as methods 
of investigating efficiency 

Photomicrographs of the grain of plates that have 
been subjected to various treatments are a notable 
feature of the work C, J 
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THE FAUNA OF THE TAV DISTRICT 
4 of the Tay Bastn and Strathmnrt* By J, A 

Harvie-Brown Pp Jxxxvi + ^77* plates and maps 

(Edinburgh D Douglas, 1906 ) Price 303 
\X/ITH the appearance of this handsome work the 
* V author has the satisfaction of having completed 
the tenth volume of “ \ Vertebrate Fauna of Scot* 
land”, and we have great pleasure in congratulating 
him on having progressed thus far with a task stu- 
pendous enough to have frightened any man front 
attempting Not th it Mr Harvie-Brown has written 
the whole, or anything like the whole, of the preceding 
mnt volumes On thf contrary, ho was associated 
at the commencement of his work with the late Mr 
1 E Buckley, who Contributed largely to several of 
the volumes, while the second volume- on the birds 
of Iona and Mull — was written b> the late Mr H D 
Grab mi, and the late Mr H A Marpherson wafe 
joint-author (with the editor in chief) 0/ the one on 
the f iuna of the North-west Highlands md Skye 
The volume on Shetland is again, the work of 
Mcssr> Evans and Buck It) Nevertheless, the burden 
of the work as a whole has betn bftrtu by Mr Harvie- 
Brown and if he live to complete his task the author 
of the present volume will hive accomplished for the 
whole of Scotland what hts coadjutor Macpherson did 
for “ Lakeland”, and this, too, 111 a style which few 
can equal and none surpass hor Mr Harvie-Bxown 
is not only an exceedingly 1 ireful ind industrious 
investigator, who will never let go t tr ul until he has 
hunted it to the <nd, and will never rest satisfied until 
he has compUttly refuted a doubtful assertion, but 
also a writer gifted with the power of putting facts 
in a pleasant light and of interesting his readers (who 
we hope are mail)) from start to finish He is, in 
fact, both an accomplished and elegant writer and an 
enthusiastic and painstaking field-naturalist— a com- 
bination which can scarcely fail to produce attractive 
and trustworthy work, as it his done in the volume 
now before us 

As to tfie importance of works of this nature— more 
especially to those who come ifOr us- no words of 
ours are necosar) With the txuption of one of a 
dotterel on her nc^t by Mr C Keirton, and of a 
second of the Perthshue Must uni, the illustrations in 
the present volume are by Mr W Nome , and when 
this has betn stated, any commendation would be 
superfluous 

* In two respects the author has been specially 
favoured bt adventitious circumstances In the case of 
the present volume In the first place, the area of 
w'hich he treats lies in the heart of that greit bay 
on the east coast into which the estuaries of the lay 
and tlit Forth discharge, and it is consequently one 
peculiarly favourable for the arrival of birds migrating 
or driven from the eastward That such is really 
the case is evident by a glance at the map of the 
spread of the little auk over Scotland, facing p Ixxxxv 
In the second place, Perthshire possess s a number of 
local observers specially interested in the fauna of 
the district , and likewise a museum entirely devoted 
(as it should be) to the illustration of the local natural 
history As examples of the richness of the avifauna 
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of the district* reference may be made to two Hjtts of 
birds seen on single days given in the introduction* 
In the first of these the author records having seen 
from the road thirty-four species of birds dunqg & 
drive In the Crieff district, while in the second no 
less than fifty -four arc mentioned as having been 
seen by the Duchess of Bedford during a few hours’ 
watchtng at Meikleour 

In the matter of nomenclature the author sticks 
to the scientific names which have been so long in 
general use for British mammals, while in the 
matter of the limitations of genera he likewise 
follows the old-fashioned usage, retaining, for 
instance, the blackbird and the ring-ousel in the same 
genus as the thrush He will not even accept 

Microtus in phet of \rvuoli, for the water-rat and 
its relatives, while as to the proposal to adopt Myotis 
for certain bats, he will have none of it In one 
point, and one on1\, we take serious exception to the 
author’s classification— namely, in his reference of 
the slow-wortn to the Scmcidte in place of to the 
Anguida?, of which it is the type 

Were spate available, nothing wxmld please us better 
than to refer at length to many of the author’s 
observations on birds and mammals; but editorial 
restrictions peremptorily forbid, so that we can men- 
tion only a few points 

Two of the most inu it sting features in the book 
are the maps showing the recent spread and int**ase 
of the starling ind the tufted dutk in Scotland In 
the former case the map 

“ •shows two distinctly different movements in dis- 
persal of the sime, or ( ty closi 1\ related races of 
*.tir|ings one from tl*e north ind e ist (and pos- 
sibly from haroc ilso), ind one by purely im reuse 
and extension from the south In the map of 

the tufted duck’s nesting-dispersal the advance is 
show n of a spot les coming for the most p irt from 
Ihf south bv simple mcitast, but suggesting also 
more than merely i south-to-north direct in- 
crease and something of 1 possible amv ll from 
thr east, along the two verv principal routes 
which are followed b\ migrants at the present 
day ” 

Is there, we wond< r sonu general unsuspected 
cause connected with these and other recent 
colonisation* ? 

Of equal interest arc the observations with regard 
to the advent and spread of the squirrel in this and 
the adjacent districts The author might, however, 
have referred to the f ict that the British squirrel is 
certainly i well-defined local race 

In many t ises, as we have seen the author has 
chronicled thf stcudv inert case and spread of birds 
Inx)ther inst mces, on the contrary, he has the melan- 
choly task of recording thfir impending extermina- 
tion “Meanwhile,” he writes* for instance, “our 
ospreys are on the verge of despair, they are in 
anticipation of rapid and final extinction “ Although 
he adds that the resources of civilisation may even 
yet come to *lheir assistance ere the curtain is drawn 
The goshawk and the kite, although formerly abun- 
dant, ntlrw only linger on as stragglers Ml 1 Millais, 
who h id a pair from a keeper at Rohalhon, writes 
that 
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“it ia a pitv he destroyed thrift, thejr are 
probably the last pair that bre 1 to, the voMfcg* 
Rohallkm, with its great Craggv % 

my knowledge the last strooghoii J both mdhawks 
and kites “ * * 

With this reference to the end Of the kite # 01 $ Ute 
goshawk as breeding species, we must 
reluctantly bring to an end our survey of an admfoud* 
volume f y K Lr 


GEODETICAL TABLES 

Auxiliary labhs ta Tacthtate the Calculations of Tfctf 
Survey of India Fourth edition Revised and 
tended, under the direction of Colonel F B Conge, 
RL, by Lieut -Col S G Butrard,, RE, FRS** 
(Dehra Dun Office of Trigonometrical Branch* 
Survev of India, 1906 ) Price 2 rupees 

T HF growth of the Indian Survey and the improve- 
ments th it have been introduced from time to 
time are to some extent mirrored by the increase tn 
M/e and usclulness of the tables, which the depart 
ment find it necessary to publish The fourth edition 
of these useful tables “ to facilitate the computation of 
a trigonometrical survey and the projection of maps 
for India,” winch till a toler »bly thick quarto volume, 
bears possibly the same relation to tht modest first 
edition that the work of the survey of to-day does to 
the work accomplished some sixty years since In 
that first edition only seventeen tables appeared Each 
successive issue increased that number, till now we 
have no few'er than sixty nine tables and six appen- 
dices containing useful matter likely to prove of assist* 
anee to geographical explorers 
This new issue And wider 1 mploy^mept of tables tells 
also of thr ih inges that have been made in the method 
of projection used in the construction of Indian maps 
In the oldtn time the projection was so arranged that 
while the central meridian of a map was a straight 
line, all others were curved and concave to the central 
meridian This was found Jo be inconvenient, cspeci- 
illy when it was required to place two maps together 
so as to form n single map A modified potyconlc 
projection, in which all the meridians are straight 
lines is now employed This system, introduced by 
General Walker, will in future be used for all maps on 
tht stale 1 1,000,000 and larger scales t 

With regard to the tables themselvea, they neces- 
sarily tike the form that long experience has 
approved Ihis 1# a sufficient answer to any criticism, 
but to those who have been accustomed to a different 
method of calculation it may seem strange to find the 
logarithms of numbers less than unity affected with a 
negative sign As doubts + have lately been expressed 
of the superiority of the method employed In afctrd- 
nomlcat calculations, it is not unimportant to notice 
that so influential a bodv as the Indian Trigono- 
metrical Survev prefers to retain the use of a negative 
characteristic Ihere are not* however, many tables 
in which this peculianLv is required Many tables 
have reference to “ Graticules of Maps,” and give the 
sides and diagonals of areas varying from ^ ^pf a 
degree to four degrees, on such scales as are used la 
the department 
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it* the rfifrtfidfdlcf teal tables, if one might moke a 
it wo, Id be to the effect that Loomis’s 
coetft^fcqt$)W determining the differences of height 
with barometec might have been superseded by 
the W&fts of more modern Investigations, such as 
of Arrgot or Rykatchef \ppl)ing what ap- 
to be more trustworthy values to the example 
quoted/ a result was obtained which differed some fifty 
fjs$& or about three-quarters per* cent, from that 
giten This discrepant y seemed too large, but some 
of It tnny be due to want of experience r n the use of 
tables It would be interesting to know what degree 
of /accuracy has been reached in the determination of 
heights by means of the barometer, and what is the 
correct way of assigning an a\crage temperature, 
RKtosture, &c , to the mass of the atmosphere between 
tfte two stations A not inconsiderable error must be 
introduced by unknown variations of tfmperature, 
accompanied, as these m\v be, by possible inversions 


7 HE CENTRU NER\ Ob'S SYSTFM 

Z?<k Cerebellum dtr Sdugetun ktnt vt rglcichend 
artaiofmst he Lntersuehutig H\ Prof Louis Bolk 
Pp 337 » illustrated (Jena Gustiv Fischer, 1906) 
Price 15 marks 

P ROF LOUIS BOLK has risen far ibove the 
opportunity that the title of this work would 
seem to offer, and has written 1 book of quite un- 
common interest To this success several f ictors have 
contributed In the fust plate his own labours and 
those of Profs Charnock Bradky and Elliot Smith 
to whom he makes dut acknowledgment, have 
brought much new light and mtonst to the subject 
Symptomatic of this triad advance it, a new nomen- 
clature of a somewhat unfortunately triune char veter, 
varying fiom simple numerals to idyllic descriptive 
terms 

In the second place, the author has stepped beyond 
the limits of rigidly specialised morphology, and has 
entered the arena of general science His courage 
carries him bevond the assertion that morphology is 
of profound interest to the phv biologist, into the state 
ment that morphology is a higft road although a 
narrow one, to the elucidation of function It is a 
bold theme, and has rarelv been better emphasised , 
but in this case its application is obviously weakened 
by the morphologist’s comentration on the value of 
mass A knife, some spirit, and a plate, a pair of 
forceps and a jar or two, together form but a pioneer 
Outfit with which to delimit the frontiers of function, 
or even of structure, in the central nervous system 
A microscope and the methods of the histologist would 
have added m irvcllouslv to the data upon which such 
a thtme might have been sustained This notwith- 
standing, the enthusiasm of its sustentdtion has 
greatly added both to the interest of this book and to 
tit* value of the woik on which it is based 
Many anatomists, for the convenience of descrip- 
tion, have divided the cerebellum into a median por- 
tion, the veralfs, and two later tl hemispheres Ac- 
cording to the author, the pursuit of convenience has 
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here overclouded important facts, The cerebellum is 
primarily divided into an anterior and a posterior 
lobe, and it is only m the latter that there is any 
real distinction into mesial and lateral lobules He 
has carefully examined \he correspondence between the 
mode of growth of the cerebellum and this true lobul- 
ation, and concludes that the organ grows by expan- 
sion from a definite senes of centres, and that these 
centres are in a large measure independent, a$ Is 
shown by their relative behaviour in different mam- 
111 ilmn cere belhi brum tins point Prof Botk 
advances with the postulate th it the functional 
c ipacttv of each domain must have the same independ- 
ence Further, since the function of the cerebellum 
as a whole is to pi ly some pai t in the adtqunte per- 
formance of muscular movements, t uh of these 
centres must control some particular province of move- 
mint From this it is but 1 short step to the alloca- 
tion of function Svmmetiicd movements art con- 
trolled from nusnl unties as\ mint tru tl movements 
from lateral centres H11 more anterior the muscles 
involved the more ant* nor the centn It therefore 
follows that the anterior lobe is concerned with move- 
minis of the lu id tv*'- Tongue* jaws lirvnx— all 
parts m which symmetrical rriovonu nt is the most 
common In the posterior lobe the first centre is also 
a mesi il one, and controls tlu neck Then follow 
both mesial ind lain il centre for the control of the 
limb movenu nts, and so on 

fhi> method has aL Inst induced the author to 
nuke most mtuc sting comparisons between the ccre- 
betla of different mamm ds When the inunaFs mode 
of progression is a symmetrical one the lateral limb 
Centres are sin ill, the m< si il 1 irgi md complicated, 
when asymmetrical tlu rthtion is reversed Where, 
as in the gir iff( , the hcik issunics 1 new importance, 
there is a coincident ixpinsibn of an ippropu ite mass 
in the terebillum In ruminants-’- but this is not 
quite so rertun -there is in ipproprnw enlargement 
of the jaw -centre in the interior lobe 

Now thert is much probability in the ide 1 that 
definite portions of the muscul iture are primarily 
connected with nppropri ite districts of the cerebellar 
cortex Nerve-fibres Ascending from the medullary 
nuclei doubtless enter the ctrcbi Hum as definitely 
marshalled as are tluir pre cursors 111 the spinal cord 
It is cvtumely likely th it outgoing fibies leave it no 
less well arranged Most probable, too, is the idea 
that fibres from cephalic districts arc distributed to 
anterior portions of the cerebellum The crude forms 
of experiment which have up to the present been 
made available, m ly even for some time prove no 
more' than this It is eert only, therefore, to the credit 
of Prof Bolk to have lrrivcd at similar ideas by 
means of his, unfortunitclv al^o crude methods of 
observation 

When the full meaning of the cerebellum is dis- 
cussed, there is, however, a demand for evidence of 
a somewhat different kind We have acquired n taste 
for the kind of evidence that Prof Sherrington has 
brought to bear upon the function of the spinal cord 
This is the attitude of Prof Bolk and it is a wise 
one The elongation of the giraffe’s n n ck is, as he 
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himself poJAts out accompanied by more than an 
added qomptekuy m thq movements of this pqrtjeular 
district Thtr4 lit a new u figure ** to equilibrate It 
might also be suggested that there is something new 
in the location of tyes dnd sdrmorcular canals at the 
end of so lonj^f at flail * y 

No on^ intfelp&d m theorem t/al nervoua fyfftem ran 
read Prof BotK s book without attention or without 
criticism J S Macdonald 
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PiRTIAJ t>Jk bb RFVTJ iL FQl \TJONS 
Fquahqns By Dr A 


R 

pp XX + 47H vol VI pp 
University Press 1906 ) 


Theory of Differenced 
Forsyth F RS Vol v 
\1v-f596 (Cambridge 
Price 2$s net 

T HE appearance of these volumes marks the happv 
conclusion cA a werk undertaken as the author 
reminds us in his preface twenty ont jenrs ago 
Doubtless it would havt txen finished earlur had 
it not bten for unavmd ibU interruptions but the 
delay mu^t have brought its compensations because 
many most interesting dtvri ipmcrits me pf recent 

s(,yj, 


date 

Vol 


v deals with legations 


rfirst 



ff 

■s order 

and immediately suggests two rejections one that 
I te has made the most important contribution to the 
subject since the pubhcati in of Jacobi s memoirs and 
the other ih it it Is a great ht Ip to hm such an out 
line of Lies theory with Maverle simplifications is 
that given in chapter i\ The Jacobian theorv too 
with Mayer s developments is given in ch ipters 111 
iV in u very attractive and rtadablc form ( hapters 
vi vn vni are mainly concerned with chancier 
istics and embody much of thi work cf (. iuihy 
Monge lit md Dirboux as well as origin d con 
tributions b\ Prof horsy th himself 

It rmy be a rather firfetchtd tcmpariscn but 
there dtts appear to be a kind of imlogv belwten ihe 
achievements of von Staudt and Lie Von Staudt n 
treatise c n projective geometry doe’s not contain a 
single dngram but it is be\ond question the most 
mast* rly wcik on the submit I ic is almost if not 
quite is eh r> of graphical illustntion but the spuit 
of his work is geometric il throughout md ht stands 
in the same sort of relation to Monge lint von Staudt 
does to Steinefc It is most interesting to see how 
the cmomcul equations of dvn times (pp 398-406) 
are ifi minated bv the theory of com ict transform 
ations and again it is mainly Lie s ideas which 
have prepared the way for x thorough discussion of 
all the solutions of 1 partial differential equation in. 
eluding tht special integrals which do not come into 
the ordinary thssification 

Tli great »dv mce w hlch h is been in ide arises 
from considering \ differential tquation not merely 
a* representing a property of a function assumed to 
exist but a* defining an aggregate of elements which 
are mo$f vividly realisable m a geometrical form In 
partial differential equ itions of the first order these 
elements mav be taken to be tiny fragments of planes 
scattered frigout in space the differedtiaJ equation de 
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iatfrMMi&ieepc /prfl* * 

treirftoe <$n ge&wtywsv ^ a^PUJp. ■“ 

to wjilch h6 eVJd*»fly fW ' 
which has «^Wous relat&i$^ 
comitants but al*o to 
If it has not beep already dWfe 
while to see whether someihMiflj: 
out of these refettons deb*ch\ 
rither sdfferedNtegkct AgmfC 
that in dealing tyith partial different**! 
the second order it flight be + helpful to 
given values (x y z p* q *v b 
surface of the second order jUsfr da d 
plane is associated wfth {£ y a Pi Hh. 
ments of thi$ kind are nkely tp be wdl, 
ih to form surfaces thah con&sppdding 
is tolerably plain and pqrtjy account^ the 
creasing difficulty of treating equoUons of tqe second 
order without making particular asiumpyofttf* 

Vot vi of the present vpork is praqhculty devoted 
to pirlml difforentnl equations of the second 
Thus we have chapters on Laplacete linear equatfirtib 
with the elegant developments of Darboux, Moutard, 
and others the methods of Mon^q \fnp£t l e Boole ^ 
Darboux Hamburger &c with instructive compari- 
sons and examples worked out each way, together 
with a ihapter on general transformation embodying* 
the most important of Backland’s results 4 % 1 

txample of the powir of lies methods evert m the 
production of beautiful particular theorems theapro* 
position on p 295 maj be quoted — 

V^hen m equation of the second orde^(d the 
Monge-Ampere form) has two independaft 
mediate tntegrds it is reducible to the forn*i by 
contact transformations 

\ery lit tk Compirativdy has been don^ for etjuag 
tions of order higher than the second Prof Lloyq| 
1 inntr is one of the few pioneers m this region^ 
and his result^ obtained by a different method arff, 
txpUined m chapter xm 

Prof horsyth explains in tns preface and final 
remarks the prn rifle? which have guided hiytt th Ws 
choice of material This must indeed have Wq ft 
tiHiiit difficult A tAsk It would be easy to ddb thw 
trtatise encyclopaedic but it is not att& the fact 
that it is not is one of \U merits Th* 4it*raturb ort 
ordimrv linear equations alone whtch lias been pub" 
fished since Fuchs s memoir appeared in CreUe s 
Journal would much more than fill the whole pf Prof 
torsyth s pages No one who is not prepared to 
devote the whole of his time to the subject can 
possibly b*tom« fertnhar with all that heeh 

written ibout It, and even if as k qthte possible* 
this treatc&e may occastortally disappoint those 
Consult it on some subsection of th^ subject In v Vljfct l 
they arc speriatly irt termed it is sure tt> bf 
Service by presenting an ordered ahd not 
body of doctrine together vt’ith luggdttldpS Of 
directions m which further ptogres* ipay ^ 
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